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Preface

In 1971, the U.S. Environmental Protection Agency (EPA) promulgated National
Ambient Air Quality Standards (NAAQS) to protect the public health and welfare from
adverse effects of photochemical oxidants. In 1979, the chemical designation of the standards
was changed from photochemical oxidants to ozone (O3). This document focuses primarily
on the scientific air quality criteria for O3 and, to a lesser extent, on those for other
photochemical oxidants such as hydrogen peroxide and the peroxyacyl nitrates.

The EPA promulgates the NAAQS on the basis of scientific information contained
in air quality criteria issued under Section 108 of the Clean Air Act. The previous O3 criteria
document,Air Quality Criteria for Ozone and Other Photochemical Oxidants, was released in
August 1986 and a supplement,Summary of Selected New Information on Effects of Ozone on
Health and Vegetation, was released in January 1992. These documents were the basis for a
March 1993 decision by EPA that revision of the existing 1-h NAAQS for O3 was not
appropriate at that time. That decision, however, did not take into account some of the newer
scientific data that became available after completion of the 1986 criteria document. The
purpose of this revised air quality criteria document for O3 and related photochemical
oxidants is to critically evaluate and assess the latest scientific data associated with exposure
to the concentrations of these pollutants found in ambient air. Emphasis is placed on the
presentation of health and environmental effects data; however, other scientific data are
presented and evaluated in order to provide a better understanding of the nature, sources,
distribution, measurement, and concentrations of O3 and related photochemical oxidants and
their precursors in the environment. Although the document is not intended to be an
exhaustive literature review, it is intended to cover all pertinent literature available through
1995.

This document was prepared and peer reviewed by experts from various state and
Federal governmental offices, academia, and private industry and reviewed in several public
meetings by the Clean Air Scientific Advisory Committee. The National Center for
Environmental Assessment (formerly the Environmental Criteria and Assessment Office) of
EPA’s Office of Research and Development acknowledges with appreciation the contributions
provided by these authors and reviewers as well as the diligence of its staff and contractors in
the preparation of this document at the request of the Office of Air Quality Planning and
Standards.
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�

GZRQUWTG�EQPEGPVTCVKQP��FWTCVKQP��CPF�RCVVGTP���(QT�UGXGTCN�GPFRQKPVU�
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������� %GNNWNCT�6CTIGVU�QH�1\QPG�+PVGTCEVKQP



���

+P�XKVTQ�GZRGTKOGPVU�JCXG�KPFKECVGF�VJCV�1 �JCU�VJG�RQVGPVKCN�VQ�KPVGTCEV�YKVJ�C�YKFG
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OGCUWTGOGPVU�QH�6$#45�EQPVKPWG�VQ�DG�WUGF�HQT�KP�XKVTQ�GZRGTKOGPVU�FGUKIPGF�VQ�FGOQPUVTCVG
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NWPI�RQN[COKPG�OGVCDQNKUO�KP�XKVCOKP�'�FGHKEKGPV�TCVU�UWIIGUVU�VJGKT�RQUUKDNG�TQNG�CU

CPVKQZKFCPVU�
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RGTEGPVCIG�QH�$#.�WPUCVWTCVGF�HCVV[�CEKFU�
KPETGCUGU�HTQO�����KP�CKT�EQPVTQNU�VQ���������CPF

����KP�$#.�NKRKFU�TGEQXGTGF�HTQO�OQPMG[U�GZRQUGF�HQT����FC[U�VQ������RRO�����FC[U�VQ

�����RRO��CPF����FC[U�VQ�����RRO�1 ��TGURGEVKXGN[��
4CQ�GV�CN�������D����6JG�OCLQT�KPETGCUGU
�

YGTG�QDUGTXGF�KP�NKPQNGCVG�
������CPF�CTCEJKFQPCVG�
��������$GECWUG�VJGUG�27(#U�CTG�RQVGPVKCN

VCTIGVU�HQT�1 �KPVGTCEVKQP��VJGKT�KPETGCUG��TCVJGT�VJCP�C�FGETGCUG��KP�$#.�HNWKF�OC[�DGUV�DG
�

GZRNCKPGF�D[�EJCPIGU�KP�UWTHCEVCPV�NKRKF�RTQFWEVKQP�CUUQEKCVGF�YKVJ�CNXGQNCT�6[RG���GRKVJGNKCN

RTQNKHGTCVKQP�
5GEVKQP����������+PVGTGUVKPIN[��C�TGNCVKXG�FGETGCUG�KP�EJQNGUVGTQN�GUVGT�YKVJ�C
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KPETGCUG�KP�ECTDQP�KPEQTRQTCVKQP�KPVQ�HTGG�HCVV[�CEKFU��RJQURJCVKFKE�CEKF��RJQURJCVKF[N�KPQUKVQN�

CPF�URJKPIQUKPG�EQPVCKPKPI�NKRKFU�YCU�EQPUKUVGPV�YKVJ�VJG�PGGFU�QH�C�FKXKFKPI�EGNN�RQRWNCVKQP

HQT�KPETGCUGF�NKRKFU�U[PVJGUKU�CUUQEKCVGF�YKVJ�CNXGQNCT�GRKVJGNKCN�RTQNKHGTCVKXG�TGRCKT���+V�UJQWNF

DG�PQVGF�VJCV��KP�C�UGRCTCVG�UVWF[��WPFGT�VJG�UCOG�GZRQUWTG�EQPFKVKQPU�QH�����RRO�1 �HQT
�

��FC[U��TCV�NWPIU�FGOQPUVTCVGF�KPETGCUGF�IN[EQN[VKE�CEVKXKV[�CPF�IGPGTCVKQP�QH�TGFWEGF

PKEQVKPCOKFG�CFGPKPG�FKPWENGQVKFG�RJQURJCVG�
0#&2*��EQPUKUVGPV�YKVJ�VJG�GPGTI[�CPF

U[PVJGVKE�PGGFU�QH�C�NWPI�WPFGTIQKPI�TGRCKT�QH�1 �KPFWEGF�FCOCIG�
$CUUGVV�CPF�$QYGP�-GNN[�
�

��������4GUWNVU�HTQO�VJGUG�UVWFKGU�CTG�UWOOCTK\GF�KP�6CDNG�����

������� 'HHGEVU�QH�1\QPG�QP�.WPI�#PVKQZKFCPV�5[UVGOU
6JG�1 �KPFWEGF�KPETGCUGF�NGXGNU�QH�VJG�CPVKQZKFCPV�025*U��KFGPVKHKGF�OCKPN[�CU

�

)5*�KP�VJG�NWPI��CPF�VJG�GP\[OG�CEVKXKVKGU�KPXQNXGF�KP�)5*�WVKNK\CVKQP��)5*2Z�CPF

INWVCVJKQPG�5�VTCPUHGTCUG�
)56���CPF�HQT�OCKPVCKPKPI�)5*�KP�C�TGFWEGF�UVCVG��INWVCVJKQPG

TGFWEVCUG�
)4��CPF�VJG�0#&2*�NKPMGF�FGJ[FTQIGPCUGU�QH�INWEQUG���RJQURJCVG�
)�2&��CPF

��RJQURJQINWEQPCVG�
�2)&���V[RKECNN[�JCXG�DGGP�CVVTKDWVGF�VQ�EQPEWTTGPV�OQTRJQNQIKECN

EJCPIGU�TCVJGT�VJCP�VQ�CP[�URGEKHKE�DKQEJGOKECN�TGURQPUG�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP

#IGPE[����������0WOGTQWU�UVWFKGU�EQPFWEVGF�KP�OKEG��TCVU��CPF�OQPMG[U�UJQY�KPETGCUGU�KP

OCP[�QH�VJGUG�GP\[OG�CEVKXKVKGU�CV�GZRQUWTGU�CU�NQY�CU�����RRO�1 �HQT���YGGM�
TCV��
7�5�
�

'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������6JG�GCTNKGT�TGUGCTEJ�CNUQ�KPENWFGF�UVWFKGU�QH�CIG�

FGRGPFGPV�TGURQPUKXGPGUU�QH�TCVU�
6[UQP�GV�CN���������.WPCP�GV�CN���������'NUC[GF�GV�CN��
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#IG�TGNCVGF KPETGCUG KP $#. CPF VKUUWG RJQURJQNKRKFU IGPGTCNN[ WPCHHGEVGF D[ 1 GZRQUWTG� CV ��� RRO� VQVCN
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RJQURJQNKRKF KPETGCUGF CV � CPF �� OQ�
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$QPPGV�

(TCEVKQP QH VQVCN NWPI NKRKF HCVV[ CEKFU VJCV YGTG 27(#U FGETGCUGF HTQO �� VQ �� CPF �� HQNNQYKPI �����RRO CPF
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$QPPGV�

$#. 27(#U 
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0Q EJCPIG KP NWPI HCVV[ CEKF EQPVGPV� PQ CEEGNGTCVKQP QH GUUGPVKCN HCVV[ CEKF FGHKEKGPE[ KP TCVU QP HCV�HTGG FKGV� )QJGGP GV CN� 
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'ZVTCEVGF NWPI NKRKF '24 UKIPCN KPVGPUKV[ RTQRQTVKQPCN VQ 1 EQPEGPVTCVKQP HQNNQYKPI RTGVTGCVOGPV YKVJ URKP�VTCRRKPI�

CIGPV CPF %1 UVKOWNCVKQP QH TGURKTCVKQP KP XKXQ�
�

-GPPGF[ GV CN� 
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+PETGCUGF NKRKF U[PVJGUKU CUUQEKCVGF YKVJ KPETGCUGF INWEQUG ECVCDQNKUO HQT #62 CPF 0#&2* IGPGTCVKQP� $CUUGVV CPF $QYGP�-GNN[


�����

��� ����� %QPVKPWQWU HQT

� FC[U

4CV� /


9KUVCT�

������� I

+PETGCUGF U[PVJGUKU QH RGTHWUGF NWPI IN[EGTKFG�IN[EGTQN CPF HCVV[ CEKF OQKGVKGU QH PGWVTCN NKRKFU CPF RJQURJQNKRKFU

HTQO INWEQUG ECTDQPU� YKVJ C ITGCVGT RTQRQTVKQP QH UJKPIQUKPG CPF KPQUKVQN U[PVJGUKU�

$CUUGVV CPF 4CDKPQYKV\
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+PETGCUG KP $#. RTQVGKP� PQ CNVGTCVKQP KP UWTHCEG�VGPUKQP�NQYGTKPI CDKNKV[ QH $#.� 0CEJVOCP GV CN� 
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5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
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CEVKXKVKGU�FGETGCUGF��CPF��CV�QNFGT�CIGU��VJG[�KPETGCUGF���6JG�TGCUQPU�HQT�VJGUG�FKHHGTGPEGU�CTG

PQV�MPQYP��DWV�OC[�DG�FWG�VQ�FKHHGTGPEGU�KP�
���FQUG�QH�1 �VQ�VJG�NWPI�
FWG�VQ�FKHHGTGPEGU�KP
�

GZRQUWTG�EQPEGPVTCVKQPU�KP�JWFFNGF�PGQPCVGU�QP�DGFFKPI�RTKQT�VQ�YGCPKPI�QT�VQ�FKHHGTGPEGU�KP

FQUGU�FGNKXGTGF�VQ�NWPI�VCTIGV�UKVGU���
���DCUCN�NGXGNU�QH�CPVKQZKFCPVU�CPF�CPVKQZKFCPV�GP\[OGU�

QT�
���EGNNWNCT�UGPUKVKXKV[���+PETGCUGF�NWPI�GP\[OG�CEVKXKVKGU�ECP�TGUWNV�HTQO�GKVJGT�KPETGCUGF

CEVKXKV[�YKVJKP�C�RCTVKEWNCT�EGNN�RQRWNCVKQP�QT�KPETGCUGF�PWODGTU�QH�EGNNU�YKVJ�VJCV�CEVKXKV[��

#IG��PWVTKVKQPCN��CPF�URGEKGU�FKHHGTGPEGU�KP�1 �OGFKCVGF�TGURQPUGU�OWUV�VJGTGHQTG�DG
�

KPVGTRTGVGF�YKVJ�EQPUKFGTCVKQP�QH�VJG�WPFGTN[KPI�OQTRJQNQIKECN�EJCPIGU�
5GEVKQP���������

4GNGXCPV�UVWFKGU�CTG�UWOOCTK\GF�KP�6CDNG������

#P�KPETGCUG�KP�NWPI�CNXGQNCT�6[RG���EGNNU�CPF�KP�KPHKNVTCVKPI�KPHNCOOCVQT[�EGNNU

CFGSWCVGN[�GZRNCKPGF�VJG�QDUGTXGF�KPETGCUGU�KP�UWEEKPCVG�QZKFCUG��)�2&��CPF��2)&�CEVKXKVKGU

QDUGTXGF�CHVGT���FC[U�QH�EQPVKPWQWU�GZRQUWTG�QH�TCVU�VQ������RRO�1 �YJGP�TGRTGUGPVGF�QP�C
�

RGT�OKNNKITCO�FGQZ[TKDQPWENGKE�CEKF�
&0#��DCUKU�
$CUUGVV�GV�CN�������C����6JGUG�EGNN�V[RGU�CTG

GPTKEJGF�KP�OKVQEJQPFTKC�CPF�KP�0#&2*�IGPGTCVKPI�ECRCEKV[��PGGFGF�HQT�DQVJ�NKRKF

DKQU[PVJGUKU�CPF�)5*�OCKPVGPCPEG���5KOKNCTN[��PQ�UKIPKHKECPV�EJCPIGU�KP�VJGUG�GP\[OG

CEVKXKVKGU�EQWNF�DG�FGVGEVGF�CHVGT���FC[U�QH�GZRQUWTG�VQ�VJG�NQYGT�1 �EQPEGPVTCVKQP�QH������RRO�
�

HWTVJGT�KNNWUVTCVKPI�VJG�PGGF�VQ�VCMG�KPVQ�CEEQWPV�VJG�EQPEQOKVCPV�EJCPIGU�KP�EGNN�RQRWNCVKQP�CPF

PWODGT�YJGP�KPVGTRTGVKPI�YJQNG�NWPI�GP\[OG�OGCUWTGOGPVU���+PETGCUGU�QH�����CPF������

TGURGEVKXGN[��YGTG�QDUGTXGF�KP�VJG�RGT�OKNNKITCO�&0#�CEVKXKVKGU�QH�VJG�QTPKVJKPG�ECTDQZ[NCUG

CPF�5�CFGPQU[N�OGVJKQPKPG�FGECTDQZ[NCUG�GP\[OGU�KPXQNXGF�KP�RQN[COKPG�U[PVJGUKU��YJKEJ�

VQIGVJGT�YKVJ�GPJCPEGF�VTKVKCVGF�VJ[OKFKPG�KPEQTRQTCVKQP�KPVQ�&0#��JCXG�DGGP�EQPUKFGTGF�VQ�DG

OQTG�UGPUKVKXG�OGCUWTGU�QH�DKQEJGOKECN�EJCPIGU�KP�NWPIU�QH�TCVU�GZRQUGF�EQPVKPWQWUN[�HQT

��FC[U�VQ������RRO�1 �
'NUC[GF�GV�CN�����������
�

6JG�RQVGPVKCN�TQNG�QH�UWRGTQZKFG�FKUOWVCUG�
51&��CPF�ECVCNCUG�KP�RTQVGEVKPI�VJG�NWPI

CICKPUV�1 �VQZKEKV[�KU�PQV�ENGCT���$CUUGVV�GV�CN��
�������WUKPI�C�RTGVTGCVOGPV�YKVJ�C��RJGP[N�WTGC
�

EQORQWPF�
0=��
��QZQ���KOKFC\QNKPFKP[N�GVJ[N?�0��RJGP[NWTGC��'&7��VJCV�KPETGCUGF�TCV�NWPI

51&�CPF�ECVCNCUG�CEVKXKVKGU��HCKNGF�VQ�FGOQPUVTCVG�CP[�RTQVGEVKQP�CICKPUV�CEWVG�NWPI�KPLWT[�HTQO

C�UKPING���J�GZRQUWTG�VQ�����RRO�1 ���*QYGXGT��<KFGPDGTI�%JGTT�GV�CN��
������JCXG
�

FGOQPUVTCVGF�VJCV�EQRRGT�
%W���CPF�OCPICPGUG�
/P��FGRTKXGF�OKEG�OC[�DG�OQTG�UWUEGRVKDNG�VQ

EQPVKPWQWU�1 �GZRQUWTG�QH�����RRO�HQT���FC[U���4CJOCP�CPF�/CUUCTQ�
������JCXG
�

FGOQPUVTCVGF�RTQVGEVKQP�CICKPUV�GFGOCIGPKE�GZRQUWTGU�VQ�Q\QPG�
����RRO�HQT����J��KP��TCVU

RTGVTGCVGF�YKVJ�GPFQVQZKP���'PFQVQZKP�RTGVTGCVOGPV�KU�CUUQEKCVGF�YKVJ�KPETGCUGU�KP�NWPI�VKUUWG

OKVQEJQPFTKCN�/P�51&�CEVKXKV[�YKVJQWV�CP[�EQPEQOKVCPV�KPETGCUGU�KP�ECVCNCUG��)5*2Z��CPF�VJG

E[VQUQNKE�%W�<P�51&�GP\[OGU���#NVJQWIJ�KV�KU�FKHHKEWNV�VQ�EQPENWFG�VJCV�OKVQEJQPFTKCN�51&

OKIJV�FKTGEVN[�RTQVGEV�CICKPUV�1 �KPVGTCEVKQPU��VJGUG�TGUWNVU�FQ�UWIIGUV�C�EGPVTCN�TQNG�QH
�

OKVQEJQPFTKCN�51&�KP�VJG�RTQVGEVKQP�QH�VJG�EGNN�CICKPUV�QZKFCVKXG�UVTGUU�
4CJOCP�CPF�/CUUCTQ�
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4CJOCP�GV�CN��
������CNUQ�JCXG�FGOQPUVTCVGF�VJCV�NWPIU�HTQO�1 �GZRQUGF�TCVU�JCF
�

KPETGCUGF�CEVKXKVKGU�QH�%W��<P�51&��/P�51&��ECVCNCUG��CPF�)5*2Z�CHVGT���FC[U�QH�GZRQUWTG

VQ�����RRO�1 ���6JGUG�KPETGCUGU�YGTG�CVVTKDWVGF�VQ�GPJCPEGF�IGPG�GZRTGUUKQP��KPFKECVGF�D[
�

JKIJGT�OGUUGPIGT�TKDQPWENGKE�CEKF�
O40#��EQPEGPVTCVKQPU��TCVJGT�VJCP�VQ�VJG�KPHKNVTCVKQP�QH

EGNNU�GPTKEJGF�YKVJ�VJGUG�GP\[OG�CEVKXKVKGU���%JTQPKE�GZRQUWTG�QH�TCVU�VQ�CP�WTDCP�RCVVGTP�QH

1 �HQT����OQ�FKF�PQV�CHHGEV�VQVCN�51&�CEVKXKV[�KP�TCVU��CNVJQWIJ�)5*2Z�CPF�)4�CEVKXKVKGU�RGT
�

NWPI�YGTG�KPETGCUGF�
)TQUG�GV�CN�����������7UG�QH�OKETQFKUUGEVKQP�VGEJPKSWGU�HQNNQYKPI����FC[U

CPF����OQ�QH�TCV�GZRQUWTGU�VQ���������CPF�����RRO�1 �JCXG�UJQYP�EQPEGPVTCVKQP�FGRGPFGPV
�
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KPETGCUGU�KP�51&��)56��CPF�)5*2Z�RGT�OKNNKITCO�QH�&0#�KP�VJG�FKUVCN�DTQPEJKQNGU��

+P�EQPVTCUV��FGETGCUGU�KP�)56�CPF�)5*2Z�CEVKXKVKGU�KP�OCLQT�DTQPEJK�CPF
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2TGVTGCVOGPV YKVJ VJG * 1 UECXGPIGT FKOGVJ[NWTGC FGETGCUGF 1 �KPFWEGF VKUUWG &0# CPF RTQVGKP CPF $#.� � �
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7UKPI OKETQFKUUGEVKQP VGEJPKSWGU CPF TGRTGUGPVKPI FCVC CU WPKVU�OI &0#� )56� )5*2Z� CPF 51& YGTG

KPETGCUGF KP FKUVCN DTQPEJKQNGU CHVGT �� FC[U CPF �� OQ KP C EQPEGPVTCVKQP�FGRGPFGPV HCUJKQP� #HVGT �� FC[U�

51& CPF )56 YGTG NQYGT KP OCLQT FCWIJVGT DTQPEJK� #HVGT �� OQ� 51& YCU KPETGCUGF KP FKUVCN VTCEJGC�

)5*2Z YCU FGETGCUGF KP OCLQT DTQPEJK DWV GPJCPEGF KP OKPQT DTQPEJK� CPF )56 FGETGCUGF KP OCLQT DTQPEJK�
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���� RRO 1 �KPFWEGF YJQNG NWPI KPETGCUGU KP )5*2Z CPF )4 PQV UKIPKHKECPV YJGP EQTTGEVGF HQT KPETGCUGU KP
�

EGNN PWODGT� +PETGCUGU KP UWEEKPCVG QZKFCUG� )�2& CPF �2)& CEVKXKVKGU RGT OI &0# YGTG EQPUKUVGPV YKVJ

KPETGCUGF 6[RG � CPF KPHNCOOCVQT[ EGNN EQPVGPV� 0Q KPETGCUGU RGT OI &0# CV ���� RRO 1 �
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� YGGMU QNF

)WKPGC RKI


*CTVNG[�

� YGGMU QNF

5OCNN KPETGCUGU KP YJQNG TCV NWPI NGXGNU QH 025*� XKVCOKP %� )5*2Z� )WKPGC RKI )5*2Z CPF )5*

VTCPUHGTCUG CEVKXKVKGU FGETGCUGF�

+EJKPQUG CPF 5CICK 
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4CVU� 0Q GHHGEV QH FC[VKOG GZRQUWTG� 0KIJVVKOG QT EQPVKPWQWU GZRQUWTG KPETGCUGF CEVKXKVKGU QH .&*� )�2&�

)4� CPF )5*2Z� )WKPGC RKI� 0Q FC[VKOG�QPN[ GZRQUWTG� 0Q GHHGEV QP )4 QT )5*2Z� )�2& KPETGCUGF CHVGT

PKIJVVKOG QT EQPVKPWQWU GZRQUWTG� NCEVCVG FGJ[FTQIGPCUG CEVKXKV[ KPETGCUGF QPN[ CHVGT EQPVKPWQWU GZRQUWTG�
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.CTIG KPETGCUG KP QTPKVJKPG FGECTDQZ[NCUG CEVKXKV[ CPF &0# NCDGNKPI TGHNGEVKPI RQN[COKPG OGVCDQNKUO CPF
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1\QPG KPETGCUGF NWPI RWVTGUEKPG KP DQVJ XKVCOKP '�FGHKEKGPV QT ����� +7�MI ITQWRU� DWV KPETGCUGU KP URGTOKFKPG

EQPVGPV CPF FGECTDQZ[NCUG CEVKXKVKGU QH QTPKVJKPG CPF 5�CFGPQU[NOGVJKQPKQPG QPN[ KP XKVCOKP '�FGHKEKGPV ITQWR�

'NUC[GF 
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(����

������� I

#HVGT �� FC[U QH ��� RRO 1 � KPHNCOOCVQT[ EGNN KPHKNVTCVG CPF 6[RG � EGNN CPF HKDTQDNCUV�

RTQNKHGTCVKQP� KPETGCUGF ECVJGRUKP & CPF #/ GNCUVCUG CEVKXKV[� FGETGCUGF TCVG QH KPVTCEGNNWNCT

EQNNCIGP FGITCFCVKQP� CPF KPETGCUGF GZVTCEGNNWNCT OCVTKZ EQNNCIGP VWTPQXGT 
KPFKECVGF D[

GPJCPEGF $#. J[FTQZ[RTQNKPG�� 6JGUG EJCPIGU RTGEGFGF KPETGCUGF EQNNCIGP EQPVGPV

QDUGTXGF �� FC[U 2'�

2KEMTGNN GV CN� 
����D�

���� ����� � J�FC[

HQT � [GCT

/QPMG[


%[PQOQNIWU�

��� OQ QNF

+PETGCUGF NWPI EQNNCIGP EQPVGPV CUUQEKCVGF YKVJ GNGXCVGF CDPQTOCN ETQUU�NKPMU VJCV YGTG

KTTGXGTUKDN[ FGRQUKVGF�

4GKUGT GV CN� 
�����
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6CDNG�����
EQPV	F����'HHGEVU�QH�1\QPG�'ZRQUWTG�QP�.WPI�2TQVGKPUC

1\QPG

%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP

5RGEKGU� 5GZ


5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

��� ����� %QPVKPWQWU HQT

� FC[U

4CV


5�&�

������ FC[U QNF

+PETGCUGF NWPI FT[ YGKIJV� RTQVGKP� CPF EQNNCIGP U[PVJGUKU ITGCVGUV CHVGT �� FC[U QH CIG�

��� ����� � J�PKIJV HQT WR VQ

�� FC[U

4CV� /


5�&�

����� YGGMU QNF

+PETGCUGF NWPI EQPVGPV QH EQNNCIGP� 0Q EJCPIG KP J[FTQZ[R[TKFKPKWO QT GNCUVKP� .CUV GV CN� 
����D�

��� ����� %QPVKPWQWU HQT

�� FC[U

4CV� /


9KUVCT�

������� I

.WPI O40#U HQT E�O[E RTQVQ�QPEQIGPG CPF HKDTQPGEVKP GPJCPEGF QP &C[ � CPF 6[RG + EQNNCIGP O40# PQV

KPETGCUGF WPVKN &C[ �� RTGEGFKPI KPETGCUGU KP EQNNCIGP J[FTQZ[RTQNKPG QDUGTXGF QP &C[ ��

%JQK GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
D



����

CKT�GZRQUGF�EQPVTQN�CPKOCNU��+V�UJQWNF�DG�PQVGF�VJCV�PQ�GZEGUU�QH�O40#�HQT�6[RG�+�RTQEQNNCIGP

YCU�QDUGTXGF�D[�KP�UKVW�J[DTKFK\CVKQP�KP�NWPIU�QH�TCVU�GZRQUGF�VQ�����RRO�HQT����OQ��CNVJQWIJ

KPETGCUGU�CHVGT�C���OQ�GZRQUWTG�WPFGT�UKOKNCT�EQPFKVKQPU�FKF�KPFKECVG�UQOG�KPETGCUG�GZRTGUUKQP

QH�VJKU�O40#�KP�CNXGQNCT�KPVGTUVKVKCN�EGNNU�
.CUV�GV�CN�������C����

1\QPG�GZRQUWTG�CNUQ�CHHGEVU�CKTYC[�UGETGVKQP�QH�OWEQWU�IN[EQRTQVGKPU���#HVGT

��FC[U�QH�GZRQUWTG�QH�UJGGR�VQ�����RRO�1 ��YKVJ�UWDUGSWGPV�GXCNWCVKQP�QH�VTCEJGCN�UWNHCVGF
�

IN[EQRTQVGKP�CPF�KQP�HNWZGU�KP�XKVTQ��VJGTG�YCU�CP�KPETGCUG�KP�DCUCN�UGETGVKQP�VJCV�YCU

CUUQEKCVGF�YKVJ�C�OQFGTCVG�J[RGTVTQRJ[�QH�NQYGT�VTCEJGCN�UWDOWEQUCN�INCPFU�
2JKRRU�GV�CN��

��������#NVJQWIJ���FC[U�QH�GZRQUWTG�TGUWNVGF�KP�J[RGTVTQRJ[�QH�WRRGT�CPF�NQYGT�VTCEJGCN

UWDOWEQUCN�INCPFU��IN[EQRTQVGKP�UGETGVKQP�YCU�TGFWEGF��DWV�EJNQTKFG�UGETGVKQP�YCU�KPETGCUGF�

YJKEJ�ECP�DG�GZRNCKPGF�D[�C�TGNCVKXG�FGETGCUG�KP�INCPF�OWEQWU�EQPVGPV���

������� 'HHGEVU�QH�1\QPG�'ZRQUWTG�QP�.WPI�:GPQDKQVKE�/GVCDQNKUO
2TGXKQWU�UVWFKGU�JCXG�FGOQPUVTCVGF�VJCV�GZRQUWTG�VQ������VQ�����RRO�1 �HQT�C�HGY

�

JQWTU�FKOKPKUJGU�OKETQUQOCN�E[VQEJTQOG�2�����EQPVGPV�CPF�FGETGCUGU�VJG�CEVKXKVKGU�QH

DGP\Q=C?R[TGPG�J[FTQZ[NCUG�CPF�DGP\RJGVCOKPG�0�FGOGVJ[NCUG�QH�NWPIU�KUQNCVGF�HTQO�UGXGTCN

FKHHGTGPV�GZRGTKOGPVCN�CPKOCN�URGEKGU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������$GECWUG

DTQPEJKQNCT�%NCTC�EGNNU�CPF�CNXGQNCT�6[RG���EGNNU�CTG�EQPUKFGTGF�VQ�DG�TGNCVKXGN[�GPTKEJGF�YKVJ

OKETQUQOCN�E[VQEJTQOG�2������GP\[OG�U[UVGOU��KV�KU�TGCUQPCDNG�VJCV�FCOCIG�CPF�UWDUGSWGPV

RTQNKHGTCVKXG�TGRCKT�QH�VJGUG�EGNN�V[RGU�YQWNF�DG�GZRGEVGF�VQ�EJCPIG�VJG�NWPI	U�ECRCEKV[�VQ

EQPFWEV�ZGPQDKQVKE�OGVCDQNKUO���+P�C�UGTKGU�QH�TCV�UVWFKGU��6CMCJCUJK�GV�CN��
������CPF

6CMCJCUJK�CPF�/KWTC�
������������������������JCXG�FGOQPUVTCVGF�VJCV��CNVJQWIJ��KPVGTOKVVGPV

GZRQUWTG�QH�����RRO�1 �HQT���J�FC[�HQT����FC[U�FKF�PQV�CHHGEV�OKETQUQOCN�OGVCDQNKUO�
�

KPETGCUKPI�VJG�EQPEGPVTCVKQP�VQ�����RRO�
6CMCJCUJK�GV�CN���������QT�GZRQUKPI�VJG�TCVU

EQPVKPWCNN[�VQ�����CPF�����RRO�HQT����FC[U�
6CMCJCUJK�CPF�/KWTC��������KPETGCUGF�E[VQEJTQOG

2�����EQPVGPV�CPF�VJG�CEVKXKVKGU�QH�E[VQEJTQOG�2�����TGFWEVCUG��DGP\Q=C?R[TGPG�J[FTQZ[NCUG�

CPF���GVJQZ[EQWOCTKP�1�FGGVJ[NCUG�
UGG�6CDNG��������6JGUG�KPETGCUGF�OKETQUQOCN�CEVKXKVKGU

YGTG�UWUVCKPGF�KP�TCVU�GZRQUGF�EQPVKPWQWUN[�HQT�WR�VQ�����YGGMU�VQ�����VQ�����RRO�1 ��YKVJ�C
�

ITGCVGT�TGURQPUG�DGKPI�QDUGTXGF�KP�VJG�CEVKXKV[�QH�DGP\RJGVCOKPG�0�FGOGVJ[NCUG��UWIIGUVKPI

RTGHGTGPVKCN�KPETGCUG�KP�VJG�CUUQEKCVGF�2�����E[VQEJTQOG�KUQ\[OG�
6CMCJCUJK�CPF�/KWTC�

��������1\QPG�KPFWEGF�KPETGCUGU�KP�E[VQEJTQOG�2�����CNUQ�JCXG�DGGP�UJQYP�PQV�VQ�TGUWNV�KP

EQPEQOKVCPV�KPETGCUGU�KP�OKETQUQOCN�ZGPQDKQVKE�OGVCDQNKUO�
4KGVLGPU�GV�CN�����������4CV�NWPI

OKETQUQOCN�DGP\Q=C?R[TGPG�QZKFCVKQP�CPF�DGP\RJGVCOKPG�FGOGVJ[NCVKQP�YGTG�HQWPF�VQ�DG

GPJCPEGF�CHVGT�C���OQ�EQPVKPWQWU�GZRQUWTG�VQ�����RRO�1 �
(KNKRQYKE\�CPF�/E%CWNG[������C���
�

/QTG�TGEGPV�UVWFKGU�JCXG�GZRNQTGF�1 �KPFWEGF�EJCPIGU�KP�E[VQEJTQOG�2�����KUQ\[OG�RCVVGTPU
�

CPF�EQTTGNCVGF�EJCPIGU�KP�NWPI�ZGPQDKQVKE�OGVCDQNKUO�YKVJ�%NCTC�EGNN�GPNCTIGOGPV�CPF

KPETGCUGF�PWODGTU�FWTKPI�C����FC[�GZRQUWTG�QH�TCVU�VQ�����RRO�1 �
6CMCJCUJK�CPF�/KWTC�
�

������5W\WMK�GV�CN�����������6JGUG�CWVJQTU�CNUQ�FGOQPUVTCVGF��D[�KOOWPQ�GNGEVTQP�OKETQUEQR[�

VJG�RTGUGPEG�QH�E[VQEJTQOG�2����D�
++$���KP�VJG�%NCTC�EGNN�GPFQRNCUOKE�TGVKEWNWO���

%JCPIGU�KP�VJG�GZVGPV�CPF�RCVVGTP�QH�HQTOCVKQP�QH�DGP\Q=C?R[TGPG�RTQFWEVU�YGTG

KPXGUVKICVGF�D[�$CUUGVV�GV�CN��
����E��KP�NWPIU�HTQO�TCVU�WPFGTIQKPI�GRKVJGNKCN�RTQNKHGTCVKXG�

TGRCKT�TGUWNVKPI�HTQO���FC[U�QH�EQPVKPWQWU�GZRQUWTG�VQ�����RRO�1 ���#NVJQWIJ�OGVCDQNKUO�VQ
�

CNN�DGP\Q=C?R[TGPG�OGVCDQNKVGU�YCU�GPJCPEGF�����HQNF��VJG�TGNCVKXG�RTQRQTVKQP�QH�OGVCDQNKUO

KPXQNXKPI�SWKPQPG�HQTOCVKQP�YCU�GPJCPEGF�HTQO����VQ�������6JG�VQZKEKV[�QH�QVJGT�KPJCNGF

RQNNWVCPVU�VJCV�WPFGTIQ�NWPI�ZGPQDKQVKE�OGVCDQNKUO�OC[�VJGTGHQTG�DG�FGRGPFGPV�PQV�QPN[�QP�
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%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP
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5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
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%QPVKPWQWU HQT

���� YGGMU

4CV� /


9KUVCT�

����� YGGMU QNF

%QPEGPVTCVKQP�FGRGPFGPV KPETGCUGU KP 0#&2*�E[VQEJTQOG 2���� TGFWEVCUG CEVKXKV[ CPF

E[VQEJTQOG 2���� EQPVGPV FWTKPI ���� YGGMU GZRQUWTG VQ ��� CPF ��� RRO 1 � TGCEJKPI C
�

OCZKOWO CV �� YGGMU YKVJ EQPEQOKVCPV KPETGCUGU KP DGP\Q=C?R[TGPG J[FTQZ[NCUG CPF

��GVJQZ[EQWOCTKP 1�FGGVJ[NCUG CEVKXKVKGU� 0#&*�E[VQEJTQOG D TGFWEVCUG CEVKXKV[ WPCHHGEVGF�
�

(QWT YGGMU CV ��� CPF ��� RRO FGOQPUVTCVGF C RTGHGTGPVKCN KPETGCUG KP DGP\RJGVCOKPG0�

FGOGVJ[NCUG CEVKXKV[� YKVJ PQ CNVGTCVKQPU KP EQWOCTKP J[FTQZ[NCUG CEVKXKV[�

6CMCJCUJK CPF /KWTC 
�����

��� ��� %QPVKPWQWU HQT

� YGGMU

4CV� /


9KUVCT�

����� YGGMU QNF

+PETGCUGU KP E[VQEJTQOG 2���� KUQ\[OGU CUETKDGF VQ EQPUVKVWVKXG V[RGU TCVJGT VJCP KPFWEVKQP QH

QVJGT V[RGU�

6CMCJCUJK CPF /KWTC 
�����

���

���

���

���

%QPVKPWQWU HQT

� CPF �� FC[U

4CV� /


9KUVCT�

����� YGGMU QNF

$[ �� FC[U� 0#&2*�E[VQEJTQOG 2���� TGFWEVCUG CEVKXKV[ CPF E[VQEJTQOG 2���� EQPVGPV

GPJCPEGF YKVJ EQPEQOKVCPV KPETGCUGU KP DGP\Q=C?R[TGPG J[FTQZ[NCUG CPF ��GVJQZ[EQWOCTKP

1�FGGVJ[NCUG CEVKXKVKGU D[ &C[ �� PQ EJCPIG KP 0#&*�E[VQEJTQOG D �
�

6CMCJCUJK CPF /KWTC 
�����

���

���

���

�����

� J�FC[ HQT

�� FC[U

4CV� /


9KUVCT�

0Q GHHGEV CV ��� RRO� ��� RRO KPETGCUGF 0#&2*�E[VQEJTQOG 2���� TGFWEVCUG CEVKXKV[ CPF

E[VQEJTQOG 2���� EQPVGPV� YKVJ EQPEQOKVCPV KPETGCUGU QP &C[ � KP DGP\Q=C?R[TGPG

J[FTQZ[NCUG CPF ��GVJQZ[EQWOCTKP 1�FGGVJ[NCUG CEVKXKVKGU VJCV HWTVJGT KPETGCUGF D[ &C[ ���

6CMCJCUJK GV CN� 
�����

��� ��� %QPVKPWQWU HQT

� J� ���� FC[U

4CV� /


9KUVCT�

� YGGMU QNF

$[ �� J� %NCTC EGNN PWODGT FGETGCUGF� DWV D[ �� FC[U JCF KPETGCUGF� +PETGCUG KP E[VQEJTQOG

2����D 
++$�� QP &C[U � CPF ���

5W\WMK GV CN� 
�����

��� ��� %QPVKPWQWU HQT

� [GCT

4CV� /


(����

/KETQUQOCN DGP\Q=C?R[TGPG QZKFCVKQP CPF DGP\RJGVCOKPG FGOGVJ[NCUG CEVKXKVKGU GPJCPEGF CHVGT

� OQ CPF � [GCT QH GZRQUWTG�

(KNKRQYKE\ CPF /E%CWNG[ 
����C�

��� ����� %QPVKPWQWU HQT

� FC[U

4CV� /


9KUVCT�

������� I

+P KUQNCVGF RGTHWUGF NWPI� KPETGCUG KP QXGTCNN DGP\Q=C?R[TGPG OGVCDQNKUO DWV YKVJ C ITGCVGT

RTQRQTVKQP DGKPI OGVCDQNK\GF VQ SWKPQPGU�

$CUUGVV GV CN� 
����E�

��� ����� %QPVKPWQWU HQT

� FC[U

4CV� /


9KUVCT�

� YGGMU QNF

%[VQEJTQOG 2����� E[VQEJTQOG D � CPF 0#&2*�E[VQEJTQOG 2���� TGFWEVCUG GPJCPEGF RGT
�

NWPI CPF RGT ITCO NWPI DWV PQV RGT OKNNKITCO OKETQUQOCN RTQVGKP� 0Q EQPEQOKVCPV KPETGCUGU

KP CNN E[VQEJTQOG 2�����FGRGPFGPV TGCEVKQPU� UWIIGUVKPI CNVGTCVKQPU KP KUQ\[OG RCVVGTPU�

4KGVLGPU GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
D



����

1 �KPFWEGF�EJCPIGU�KP�CKTYC[�RTQVGEVKXG�DCTTKGT�HWPEVKQP�CPF�ENGCTCPEG�OGEJCPKUOU��DWV�CNUQ
�

QP�1 �KPFWEGF�EJCPIGU�KP�GRKVJGNKCN�EGNN�CEVKXCVKQP�CPF�FGVQZKHKECVKQP�TGCEVKQPU��
�

������� 5WOOCT[
+P�XKVTQ�UVWFKGU�JCXG�RTQXKFGF�CP�KPFKECVKQP�QH�C�YKFG�TCPIG�QH�KPKVKCN�DKQEJGOKECN

VCTIGVU�QH�Q\QPG�KPVGTCEVKQP�VJCV�KPENWFG�NKRKF�27(#U��5*�EQPVCKPKPI�RTQVGKPU��CPF�UOCNN�

OQNGEWNCT�YGKIJV�GNGEVTQP�FQPQTU�UWEJ�CU�)5*�CPF�XKVCOKPU�'�CPF�%���&GOQPUVTCVKQP�VJCV

VJGUG�KPVGTCEVKQPU�QEEWT�KP�XKXQ�CPF�CTG�TGURQPUKDNG�HQT�UWDUGSWGPV�E[VQVQZKEKV[�JCU�DGGP�OQTG

FKHHKEWNV�VQ�EJCTCEVGTK\G�CPF�OCKPN[�JCU�TGSWKTGF�VJG�WUG�QH�TGNCVKXGN[�JKIJ�
 ��RRO�

EQPEGPVTCVKQPU�QH�1 ���*QYGXGT��DGECWUG�QH�VJG�JKIJ�TGCEVKXKV[�QH�Q\QPG�CPF�VJG�TGNCVKXGN[�JKIJ
�

CDWPFCPEG�QH�27(#U�KP�DQVJ�EGNN�OGODTCPGU�CPF�GRKVJGNKCN�NKPKPI�HNWKFU��27(#U�CTG

EQPUKFGTGF�VQ�DG�VJG�OQUV�NKMGN[�KPKVKCN�VCTIGV�QH�KPVGTCEVKQP�QH�1 �YKVJ�VJG�NWPI���%WTTGPV
�

WPFGTUVCPFKPI�QH�VJKU�KPVGTCEVKQP�KU�VJCV��KP�VJG�TGNCVKXGN[�CSWGQWU�GPXKTQPOGPV�QH�VJG�NWPI

CKTYC[U��J[FTQZ[J[FTQRGTQZ[�KPVGTOGFKCVGU�CTG�HQTOGF�VJCV�DTGCM�FQYP�VQ�HQTO�CNFGJ[FGU�CPF

J[FTQIGP�RGTQZKFG���#NVGTPCVKXGN[��KV�JCU�DGGP�RTQRQUGF�VJCV��KP�OQTG�J[FTQRJQDKE

GPXKTQPOGPVU�
G�I���YKVJKP�C�EGNN�OGODTCPG���1 �KPVGTCEVKQP�YKVJ�27(#U�[KGNFU�Q\QPKFGU�CPF
�

VJGKT�HTGG�TCFKECN�RTQFWEVU���1\QPKFGU��CNFGJ[FGU��J[FTQIGP�RGTQZKFG��CPF�QVJGT�NKRKF�DTGCM�

FQYP�RTQFWEVU�CPF�QZ[IGP�KPVGTOGFKCVGU�CTG�VJGTGHQTG�EQPUKFGTGF�VQ�DG�UGEQPFCT[�RTQFWEVU�QH

VJG�KPKVKCN�1 �KPVGTCEVKQP�YKVJ�27(#U�VJCV�YQWNF�CEEQWPV�HQT�VJG�QDUGTXGF�CNVGTCVKQPU�QH�EGNN
�

NKRKFU��5*�EQPVCKPKPI�GP\[OG�RTQVGKPU��CPF�CPVKQZKFCPVU�CUUQEKCVGF�YKVJ�1 �KPFWEGF�EGNN
�

FCOCIG���#U�C�TGUWNV�QH�VJGUG�QDUGTXCVKQPU��KV�JCU�DGGP�J[RQVJGUK\GF�VJCV�1 �OQUV�NKMGN[�FQGU
�

PQV�TGCEJ�HCT�DG[QPF�VJG�UWTHCEG�NKPKPI�HNWKFU�QH�VJG�WRRGT�CPF�NQYGT�CKTYC[U��YJKEJ�CTG�TKEJ�KP

OWEQRQN[UCEEJCTKFGU�CPF�UWTHCEVCPV�NKRKFU��TGURGEVKXGN[���*QYGXGT��CV�RQKPVU�YJGTG�EQXGTCIG�KU

GKVJGT�FKUEQPVKPWQWU�QT�VJKP��GRKVJGNKCN�EGNN�EQORQPGPVU�OKIJV�DG�GZRGEVGF�VQ�FKTGEVN[�KPVGTCEV

YKVJ�KPJCNGF�1 ����
�

#�YKFG�CTTC[�QH�NWPI�DKQEJGOKECN�OGCUWTGOGPVU�JCXG�DGGP�OCFG�CV�FKHHGTGPV�VKOGU

HTQO�VJG�QPUGV�QH�1 �GZRQUWTG���6JGUG�OGCUWTGOGPVU�JCXG�KPENWFGF�NWPI�NKRKFU��CPVKQZKFCPVU�
�

CPF�GP\[OG�CPF�UVTWEVWTCN�RTQVGKPU�VJCV��KP�UQOG�ECUGU��ECP�DG�CVVTKDWVGF�VQ�RCTVKEWNCT�EGNN

RQRWNCVKQPU���*QYGXGT��OCP[�QH�VJGUG�DKQEJGOKECN�FGVGTOKPCVKQPU�ECPPQV�DG�KPVGTRTGVGF�HWNN[�

YKVJQWV�EQPUKFGTCVKQP�QH�VJG�EJCPIGU�KP�EGNN�RQRWNCVKQP�VJCV�QEEWT�CU�C�TGUWNV�QH�1 �GZRQUWTG��
�

+P�CFFKVKQP��VJG�UGPUKVKXKV[�QH�UQOG�QH�VJGUG�OGCUWTGOGPVU�JCU�DGGP�NKOKVGF�D[�VJG�TGNCVKXGN[

UOCNN�RGTEGPVCIG�QH�VJG�YJQNG�NWPI�CHHGEVGF�D[�1 �GZRQUWTG���6JG�OQTG�TGEGPV�DKQEJGOKECN
�

FGVGTOKPCVKQPU�DGKPI�OCFG�QP�CKTYC[�UCORNGU�KUQNCVGF�D[�TGIKQPCN�OKETQFKUUGEVKQP�UJQWNF�JGNR

QXGTEQOG�UQOG�QH�VJGUG�NKOKVCVKQPU��

+P�XKXQ�GZRGTKOGPVU�JCXG�FGOQPUVTCVGF�ENGCXCIG�QH�VQVCN�NWPI�NKRKF�27(#�FQWDNG

DQPFU��YKVJ�CTCEJKFQPCVG�DGKPI�C�OCLQT�VCTIGV�QH�1 �KPVGTCEVKQP��VJG�DTGCMFQYP�QH�EJQNGUVGTQN�
�

CPF�VJG�RTQFWEVKQP�QH�CNFGJ[FGU�CPF�J[FTQIGP�RGTQZKFG�
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KPVGTCEVKQP���%JCPIGU�QDUGTXGF�KP�NWPI�NKRKF�DKQU[PVJGUKU�FWTKPI�VJG�HKTUV�HGY�FC[U�HTQO�VJG
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�
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*CTVNG[�

������� I

+PVGTUVKVKCN 2/0U KPETGCUGF KP PWODGT KOOGFKCVGN[ CHVGT GZRQUWTG� DWV FGENKPGF D[ �� J 2'� $#. 2/0U

YGTG OCZKOCN D[ ��� J CPF TGOCKPGF GNGXCVGF D[ � FC[U 2'�

5EJWNVJGKU CPF $CUUGVV 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
D
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+P�TCVU�GZRQUGF�HQT���J�VQ�����RRO�1 ��NCDGNGF�VTCEGTU��UWEJ�CU�FKGVJ[NGPGVTKCOKPGRGPVCCEGVCVG
�


&62#��CPF�DQXKPG�UGTWO�CNDWOKP��KPVTQFWEGF�KPVQ�VJG�CKTYC[�NWOGP�YGTG�VTCPUHGTTGF�VQ

DNQQF�VQ�C�ITGCVGT�GZVGPV�VJCP�KP�VJG�CKT�GZRQUGF�TCVU�
$JCNNC�GV�CN���������$JCNNC�CPF�%TQEMGT�

������%TQEMGT�CPF�$JCNNC����������6JG�TCRKFN[�TKUKPI�EQPEGPVTCVKQP�QH�VJG�VTCEGTU�KP�VJG�DNQQF

FWTKPI�VJG�KPKVKCN�RGTKQF�QH�KPUVKNNCVKQP�QH�VJG�VTCEGTU�KPVQ�VJG�CKTYC[U�TGHNGEVGF�DQVJ�VJG

CEEWOWNCVKQP��FWG�VQ��UNQY�KPUVKNNCVKQP�QXGT�C���OKP�RGTKQF��QH�VJG�VTCEGTU�KP�VJG�CKTYC[�NWOGP

CPF�UWDUGSWGPV�VTCPUHGT�CETQUU�VJG�TGURKTCVQT[�GRKVJGNKWO���6JG�EJCPIGU�KP�RGTOGCDKNKV[

QDUGTXGF�KP�VJKU�UVWF[�YGTG�VTCPUKGPV�KP�PCVWTG��TGVWTPKPI�VQ�VJG�DCUGNKPG�XCNWG�D[����J

RQUVGZRQUWTG�KP�VJG�VTCEJGC�CPF�D[����J�KP�VJG�FKUVCN�CKTYC[U���4GXGTUKDNG�KPETGCUGU�KP�CKTYC[

GRKVJGNKCN�RGTOGCDKNKV[�CNUQ�YGTG�QDUGTXGF�KP�IWKPGC�RKIU�CEWVGN[�GZRQUGF�VQ���RRO�1 �
/KNNGT
�

GV�CN�����������6JG�TCVG�QH�CRRGCTCPEG�QH�KPVTCVTCEJGCNN[�CFOKPKUVGTGF�JQTUGTCFKUJ�RGTQZKFCUG

KPETGCUGF�KP�DNQQF�CV���CPF���J�CHVGT�1 �GZRQUWTG��CU�EQORCTGF�VQ�TCVU�CV����J�RQUVGZRQUWTG�VQ
�

1 �CPF�CKT�GZRQUGF�EQPVTQNU���9JGP�TCVU�YGTG�GZGTEKUGF�CV�C�NGXGN�VJCV�KPETGCUGF�VJG�OKPWVG
�

XGPVKNCVKQP�
 ��VYQHQNF��VJG�GHHGEV�QH�����RRO�1 �YCU�PQV�QPN[�ITGCVGT�VJCP�KP�TCVU�GZRQUGF�CV
' �

TGUV��DWV�VJG�KPETGCUGF�RGTOGCDKNKV[�RGTUKUVGF�NQPIGT�
$JCNNC�GV�CN�����������

)WVJ�GV�CN��
������CPCN[\GF�VJG�RGTOGCDKNKV[�GHHGEVU�QH�1 �D[�KPLGEVKPI�TCFKQNCDGNGF
�

CNDWOKP�KPVQ�VJG�DNQQF�CPF�OGCUWTKPI�KV�KP�VJG�$#.��CU�YGNN�CU�D[�OGCUWTKPI�VJG�VQVCN�RTQVGKP

EQPEGPVTCVKQP�KP�VJG�$#.���6JKU�UVWF[�TGXGCNGF�C�EQPEGPVTCVKQP�FGRGPFGPV�KPETGCUG�KP

RGTOGCDKNKV[�HQNNQYKPI�C���J�GZRQUWTG�QH�TCVU�VQ������RRO�QT�HQNNQYKPI���QT���FC[U�QH�GZRQUWTG

VQ�������RRO�1 ���(QT�GZCORNG��CHVGT�C���FC[�GZRQUWTG�VQ������RRO��VJGTG�YCU�C�����KPETGCUG
�

KP�$#.�RTQVGKP���6TCEGT�VTCPURQTV�CNUQ�YCU�KPETGCUGF�KP�TCVU�GZRQUGF�HQT���J�VQ�����QT�����RRO

1 �
%TQEMGT�CPF�$JCNNC��������$JCNNC�CPF�%TQEMGT����������
�

6JG�TGNCVKXG�KPHNWGPEG�QH�EQPEGPVTCVKQP�CPF�FWTCVKQP�QH�1 �GZRQUWTG�YCU�GXCNWCVGF
�

D[�VJTGG�NCDQTCVQTKGU�WUKPI�$#.�RTQVGKP�CU�CP�KPFKECVQT�QH�GHHGEVU���+P�VJG�HKTUV�UVWF[��4QODQWV

GV�CN��
�������GZRQUGF�TCVU�HQT����������QT���J�VQ�������������������QT������RRO�1 �FWTKPI�VJG
�

FC[VKOG�
���%�¥�6�RTQFWEVU����#�UKOKNCT�PKIJVVKOG�GZRQUWTG�UVWF[�YCU�EQPFWEVGF�WUKPI

�����VQ������RRO�1 �CPF�������QT����J�QH�GZRQUWTG�
PKPG�%�¥�6�RTQFWEVU����6JG�UOCNNGUV
�

%�¥�6�RTQFWEV�ECWUKPI�CP�KPETGCUG�KP�RTQVGKP�YCU������RRO���J�
�����RRO�¥���J���

#�OWNVKXCTKCVG�TGITGUUKQP�CPCN[UKU�CEEQWPVGF�HQT�������QH�VJG�XCTKCPEG�KP�VJG�FC[VKOG�FCVC�CPF

������KP�VJG�PKIJVVKOG�FCVC���#PKOCNU�GZRQUGF�FWTKPI�VJG�PKIJV�YGTG�OQTG�TGURQPUKXG���#

SWCFTCVKE�RQN[PQOKCN�HWPEVKQP�UJQYGF�VJCV�VJG�KPHNWGPEG�QH�6�KPETGCUGF�YKVJ�KPETGCUKPI�%�CPF

VJCV�VJG�KPHNWGPEG�QH�6�YCU�UVKNN�KORQTVCPV�CV�VJG�NQYGUV�1 �EQPEGPVTCVKQP�VGUVGF�
�����RRO���
�

6JG�UGEQPF�UVWF[�GORNQ[GF�TCVU�CPF�IWKPGC�RKIU��GCEJ�JCXKPI����%�¥�6�RTQFWEVU�
���������

�����CPF�����RRO�1 ��������CPF���J��
*KIJHKNN�GV�CN�����������7UKPI�CFFKVKQPCN�OQFGNKPI
�

CRRTQCEJGU��VJG[�QDVCKPGF�UKOKNCT�TGUWNVU�VQ�VJQUG�QH�4QODQWV�GV�CN��
���������(QT�GZCORNG��VJG

GZRQPGPVKCN�TGURQPUG�UWTHCEG�OQFGN�GZRNCKPGF�����QH�VJG�XCTKCPEG�KP�VJG�FCVC�CPF�UJQYGF�VJCV

VJG�KPHNWGPEG�QH�6�KPETGCUGF�CU�%�KPETGCUGF���*QYGXGT��CV�NQY�%�¥�6�RTQFWEVU��UKOKNCT�$#.

RTQVGKP�KPETGCUGU�YGTG�QDUGTXGF���(WTVJGT�OQFGNKPI�QH�VJGUG�FCVC�
*KIJHKNN�CPF�%QUVC�������

CICKP�UJQYGF�VJCV�%�CPF�6�JCF�KPVGTFGRGPFGPV�KPHNWGPEGU���6GRRGT�GV�CN��
������RGTHQTOGF�C

UKOKNCT�%�¥�6�UVWF[�YKVJ����%�¥�6�RTQFWEVU�
�����VQ�����RRO�1 ����VQ���J����*QYGXGT��TCVU
�

YGTG�GZRQUGF�VQ����%1 �HQT����OKP�QH�GCEJ�JQWT�VQ�KPETGCUG�XGPVKNCVKQP��CPF�$#.�YCU
�

EQPFWEVGF�QP�NWPIU�VJCV�JCF�DGGP�OGCUWTGF�HQT�RWNOQPCT[�HWPEVKQP���6JG�TGURQPUG�UWTHCEG

RTGFKEVGF�D[�VJG�OQFGNKPI�CICKP�KPFKECVGF�VJCV�VJG�KPHNWGPEG�QH�6�KPETGCUGF�CU�%�KPETGCUGF��

*KUVQRCVJQNQIKECN�QDUGTXCVKQPU�KP�VJG�TCVU�UWRRQTV�VJG�HKPFKPIU�VJCV�%�JCF�OQTG�KPHNWGPEG�VJCP

6���6GRRGT�GV�CN��
������EQORCTGF�VJGKT�CPCN[UKU�QH�$#.�RTQVGKP�VQ�VJCV�QH�*KIJHKNN�GV�CN��
�����

CPF�HQWPF�XGT[�IQQF�CITGGOGPV��GXGP�VJQWIJ�VJGTG�YGTG�GZRGTKOGPVCN�FKHHGTGPEGU���*QYGXGT�



����

KP�6GRRGT�GV�CN��
�������VJGTG�YGTG�NCTIGT�EQPUVCPVU�HQT�%�VGTOU��KPFKECVKPI�VJCV�%�JCF�C�ITGCVGT

KPHNWGPEG�VJCP�KP�VJG�*KIJHKNN�GV�CN��
������UVWF[��RTQDCDN[�DGECWUG�6GRRGT�CPF�EQ�YQTMGTU

KPETGCUGF�XGPVKNCVKQP�
CPF�JGPEG�1 �FQUG��D[�WUKPI�EQPEWTTGPV�%1 �GZRQUWTGU���
� �

)GN\NGKEJVGT�GV�CN��
����D��GZRQUGF�TCVU�VQ�C�UKPING�1 �%�¥�6�
�����RRO���J�
�

EQORQUGF�QH����RTQFWEVU�
����VQ�����RRO�1 ����VQ����J�FC[�HQT���FC[U����6JG[�HQWPF�VJCV�VJG
�

���J�FC[�GZRQUWTG�ITQWRU�JCF�UKIPKHKECPVN[�HGYGT�TGURQPUGU�VJCP�VJG�QVJGT�ITQWRU��YJKEJ�YGTG

CNN�GSWKXCNGPV���6JWU��KP�VJKU�UVWF[��%�CPF�6�JCF�GSWKXCNGPV�KPHNWGPEGU�QP�VJG�TGURQPUG��GZEGRV

YJGP�6�YCU����J�FC[���6JKU�UVWF[�YCU�YGNN�EQPFWEVGF��DWV�JCF�UQOG�DCUKE�FKHHGTGPEGU�HTQO

VJG�4QODQWV�GV�CN��
������CPF�*KIJHKNN�GV�CN��
������UVWFKGU�KP�VJCV�VJG�NQPIGT�GZRQUWTG

FWTCVKQPU�
K�G������J�FC[��KPXQNXGF�C�OKZVWTG�QH�FC[VKOG�CPF�PKIJVVKOG�GZRQUWTG�VJCV�NKMGN[

CNVGTGF�VJG�FQUG�TCVG�QH�1 ���#NUQ��)GN\NGKEJVGT�GV�CN��
����D��WUGF�QPG�%�¥�6�RTQFWEV�
�

YJGTGCU�VJG�QVJGT�UVWFKGU�WUGF�UGXGTCN�%�¥�6�RTQFWEVU�

������� %QPEQOKVCPV�%JCPIGU�KP�2GTOGCDKNKV[�CPF�+PHNCOOCVQT[�%GNN�2QRWNCVKQPU
KP�VJG�.WPI
2QN[OQTRJQPWENGCT�NGWMQE[VG�KPHKNVTCVKQP�KP�VJG�NWPI�HQNNQYKPI�1 �GZRQUWTG�JCU

�

DGGP�KPXGUVKICVGF�KP�C�PWODGT�QH�UVWFKGU�
6CDNG�������GKVJGT�D[�CPCN[\KPI�VJG�EGNNWNCT�EQPVGPV�QH

VJG�$#.�QT�D[�EQWPVKPI�2/0U�KP�NWPI�UGEVKQPU���$CUUGVV�GV�CN��
����C��HQWPF�CP�KPETGCUG�KP�VJG

PWODGT�QH�KPHNCOOCVQT[�EGNNU�KP�VJG�$#.�QH�TCVU�EQPVKPWQWUN[�GZRQUGF�HQT���FC[U�VQ������RRO

1 ���6JG�KPHNCOOCVQT[�TGURQPUG�YCU�CEEQORCPKGF�D[�GNGXCVGF�NGXGNU�QH�CNDWOKP�CPF�NCEVCVG
�

FGJ[FTQIGPCUG��UWIIGUVKPI�KPETGCUGF�RGTOGCDKNKV[�CPF�EGNNWNCT�KPLWT[���%QORCTCDNG�EJCPIGU

YGTG�CNUQ�QDUGTXGF�KP�TCVU�CEWVGN[�GZRQUGF�VQ�C�JKIJGT�1 �EQPEGPVTCVKQP�
$CUUGVV�GV�CN�������D���
�

+P�CPQVJGT�UVWF[��C�TCPFQO�EQWPV�QH�2/0U�KP�VJG�NWPI�UGEVKQPU�CV���J�KPVGTXCNU��HQNNQYKPI�C���J

GZRQUWTG�QH�TCVU�VQ�����RRO�1 ��TGXGCNGF�C�ITCFWCN�KPETGCUG�KP�VJG�PWODGT�QH�2/0U��YKVJ�C
�

RGCM�CV���J�RQUVGZRQUWTG�CPF�C�TGVWTP�VQ�VJG�DCUGNKPG�XCNWG�D[����J�RQUVGZRQUWTG�
$JCNNC�CPF

;QWPI����������6JG�VQVCN�RTQVGKP�CPF�CNDWOKP�EQPEGPVTCVKQPU�KP�VJG�$#.�CNUQ�KPETGCUGF�CHVGT

VJG�GZRQUWTG��RGCMKPI�CV���J�RQUVGZRQUWTG���#NVJQWIJ�VJG�RTQVGKP�EQPEGPVTCVKQPU�TGVWTPGF�VQ

DCUGNKPG�D[����J�RQUVGZRQUWTG��VJG�CNDWOKP�NGXGNU�TGOCKPGF�CDQXG�VJG�EQPVTQNU�CHVGT����J��

#NXGQNCT�EJCPIGU��EQPUKUVKPI�QH�VJKEMGPGF�UGRVC��RCTGPEJ[OCN�EGNNWNCTKV[��CPF�KPETGCUGF

PWODGTU�QH�HTGG�EGNNU��DGICP�VQ�KPETGCUG�DGVYGGP����CPF����J�RQUVGZRQUWTG�CPF�YGTG�UVKNN

KPETGCUKPI�CV����J�RQUVGZRQUWTG�

+P�VTCEJGC�QH�TCVU�GZRQUGF�HQT���J�VQ�����RRO�1 ��C�RGCM�QH�2/0�KPHKNVTCVKQP�CV
�

���J�RQUVGZRQUWTG�YCU�RTGEGFGF�D[�C�FGENKPG�KP�VJG�PWODGT�QH�2/0U�KP�RWNOQPCT[�ECRKNNCTKGU�

UWIIGUVKPI�GZKV�QH�2/0U�HTQO�VJG�DNQQF�XGUUGNU�CPF�VJGKT�OKITCVKQP�CETQUU�VJG�GPFQVJGNKCN�EGNNU

KPVQ�VJG�VTCEJGCN�YCNN�
;QWPI�CPF�$JCNNC����������#NVJQWIJ�C�UKIPKHKECPV�EJCPIG�KP�VJG�VTCEJGCN

RQRWNCVKQP�QH�2/0U�FKF�PQV�QEEWT�WPVKN����J�CHVGT�VJG�GPF�QH�GZRQUWTG��VTCEJGCN�RGTOGCDKNKV[�

CU�FGVGEVGF�D[�&62#�VTCPURQTV��KPETGCUGF�KOOGFKCVGN[�HQNNQYKPI�1 �GZRQUWTG���6JG�TGUWNVU�QH
�

VJKU�UVWF[�UWIIGUV�VJCV�VJG�KPKVKCN�EJCPIGU�KP�VTCEJGCN�RGTOGCDKNKV[�OC[�DG�KPFGRGPFGPV�QH�CP

KPHNCOOCVQT[�TGURQPUG��DWV�VJG�TGETWKVGF�2/0U�OC[�UGTXG�VQ�UWUVCKP�VJG�KPETGCUGF

RGTOGCDKNKV[�CPF�VQ�CORNKH[�1 �GHHGEVU�CV�NCVGT�UVCIGU���6JKU�EQPENWUKQP�YCU�DCUGF�QP�VJG
�

QDUGTXGF�UJKHV�QH�2/0U�HTQO�VJG�XCUEWNCT�EQORCTVOGPV�KPVQ�VJG�VTCEJGCN�YCNN�CPF�C�EQPEWTTGPV

RGCM�QH�KPETGCUGF�RGTOGCDKNKV[���+P�EQORCTCDNG�UVWFKGU��2KPQ�GV�CN��
����C��GZRQUGF�TCVU�VQ

����RRO�1 �HQT�RGTKQFU�TCPIKPI�HTQO���VQ����J���6QVCN�RTQVGKP�CPF�VJG�PWODGT�QH�2/0U�KP�VJG
�

$#.�KPETGCUGF�YKVJ�VKOG��YKVJ�VJG�OCZKOWO�KPETGCUG�CV�VJG�GPF�QH����J�QH�EQPVKPWQWU

GZRQUWTG���6JG�PWODGT�QH�#/U�YCU�NQYGT�KP�VJG�GZRQUGF�CPKOCNU�VJCP�KP�VJG�EQPVTQNU��

$[�OQTRJQOGVT[��VJG�RGCM�2/0�TGURQPUG�KP�VJG�VGTOKPCN�DTQPEJKQNGU�
6$U��CPF�CNXGQNCT�FWEVU



����


#&U��QEEWTTGF�CV���J�CHVGT�CP���J�GZRQUWTG���+P�FQIU��NQECN�GZRQUWTG�QH�RGTKRJGTCN�CKTYC[U�VQ

��RRO�1 �HQT�C�UJQTV�RGTKQF�
��OKP��RTQFWEGF�C�TGEQIPK\CDNG�KPHNCOOCVQT[�TGURQPUG
�


-NGGDGTIGT�GV�CN�����������#P�KPETGCUG�KP�VJG�PWODGT�QH�2/0U�YCU�FGVGEVGF�KP�VJG

UWDGRKVJGNKCN�VKUUWG�YKVJKP���J�CHVGT���OKP�QH�GZRQUWTG�QH�VJG�FQIU��DWV�VJG�TGURQPUG�JCF

UWDUKFGF����J�NCVGT���+P�$#.��QP�VJG�QVJGT�JCPF��CP�KPETGCUG�KP�VJG�PWODGT�QH�2/0U�YCU�PQV

QDUGTXGF�CV���J�RQUVGZRQUWTG��VJG�PWODGT�QH�2/0U�KPETGCUGF�CV����J���

*QVEJMKUU�GV�CN��
����C�D��JCXG�KPXGUVKICVGF�VJG�GHHGEVU�QP�#/U�CPF�2/0U�QH�C���J

1 �GZRQUWTG�QH�TCVU�VQ������������QT�����RRO�1 �CPF�EQORCTGF�VJG�KPHNCOOCVQT[�TGURQPUGU�D[
� �

PCUCN�NCXCIG�CPF�$#.��CU�YGNN�CU�D[�OQTRJQOGVT[�KP�VJG�PQUG�CPF�VJG�%#4�QH�VJG�NWPI��C�UKVG

CV�YJKEJ�CDPQTOCN�EGNNWNCT�EJCPIGU�IGPGTCNN[�QEEWT�HQNNQYKPI�1 �GZRQUWTG���#PKOCNU�YGTG
�

GZCOKPGF������������QT����J�CHVGT�GZRQUWTG�EGCUGF���(TQO�NCXCIG�FCVC�������RRO�1 �JCF�PQ
�

GHHGEV���#V�����RRO��VJGTG�YCU�CP�KPETGCUG�KP�VJG�PWODGT�QH�PCUCN�2/0U�NCXCIGF�KOOGFKCVGN[

CHVGT�GZRQUWTG��YJKEJ�VCRGTGF�QHH�
PQ�UKIPKHKECPV�EJCPIG�CV����J�RQUVGZRQUWTG����+P�EQPVTCUV�

$#.�2/0U�KPETGCUGF�NCVGT��DGIKPPKPI�CV����J�RQUVGZRQUWTG�CPF�RGCMKPI�CV����J�RQUVGZRQUWTG��

(TQO�OQTRJQOGVTKE�FCVC�������RRO�1 �ECWUGF�CP�KPETGCUG�KP�PCUCN�2/0U����J�RQUVGZRQUWTG��
�

#V�����RRO��PCUCN�2/0U�KPETGCUGF�VQ�VJGKT�ITGCVGUV�GZVGPV�KOOGFKCVGN[�CHVGT�GZRQUWTG�CPF�UVKNN

YGTG�KPETGCUGF�CV�NCVGT�VKOG�RGTKQFU���*QYGXGT��2/0U�KP�VJG�NWPI�KPETGCUGF�QPN[�CV����CPF

���J�RQUVGZRQUWTG���6JG�KPVGTRTGVCVKQP�QH�VJGUG�TGUWNVU�YCU�DCUGF�QP�VJG�RTGUGPEG�QH�RQVGPVKCN

EQORGVKPI�OGEJCPKUOU�KP�VJG�PQUG�CPF�NWPIU���6JGTGHQTG��VJG�CVVGPWCVKQP�QH�VJG�PCUCN�GHHGEVU

CTG�OCVEJGF�D[�UKOWNVCPGQWU�GPJCPEGOGPV�QH�VJG�KPHNCOOCVQT[�TGURQPUG�KP�VJG�NWPI���9JGVJGT

UWEJ�C�DCNCPEG�DGVYGGP�PCUCN�CPF�CNXGQNCT�2/0U�TGRTGUGPVU�C�URGEKCNK\CVKQP�TGUVTKEVGF�VQ�TCVU�QT

KU�C�OQTG�IGPGTCN�RJGPQOGPQP�TGOCKPU�VQ�DG�KPXGUVKICVGF���#�UKOKNCT�DCNCPEG�YCU�PQV�QDUGTXGF

KP�JWOCPU�GZRQUGF�VQ�1 �
UGG�%JCRVGT������5WDVNG�FKHHGTGPEGU�KP�URGEKGU��1 �EQPEGPVTCVKQPU��CPF
� �

GZRQUWTG�FWTCVKQPU��JQYGXGT��PGGF�VQ�DG�EQPUKFGTGF�YJGP�OCMKPI�KPVGTURGEKGU�EQORCTKUQPU�

*[FG�GV�CN��
������KPXGUVKICVGF�VJG�KPHNCOOCVQT[�TGURQPUG�KP�OQPMG[U�GZRQUGF�VQ

�����RRO�1 �HQT���J���2QN[OQTRJQPWENGCT�NGWMQE[VGU�YGTG�KUQNCVGF�HTQO�RGTKRJGTCN�DNQQF�
�

NCDGNGF�YKVJ�KPFKWO�����NCDGNGF�VTQRQNQPCVG�CPF�KPHWUGF�KPVQ�VJG�EGRJCNKE�XGKP�QH�OQPMG[U���J

DGHQTG�PGETQRU[���.CDGNGF�2/0U�KP�VJG�NWPI�VKUUWG�CPF�VJG�$#.�RGCMGF�CV����J�CPF�TGVWTPGF�VQ
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$#.�RTQVGKP�CV�VJKU�VKOG�RQKPV���6JGUG�UVWFKGU�UWIIGUV�C�UVTQPI�EQTTGNCVKQP�DGVYGGP�$#.

RTQVGKP�EQPEGPVTCVKQP��GRKVJGNKCN�PGETQUKU��CPF�KPHNCOOCVQT[�EGNNU�
GURGEKCNN[�GQUKPQRJKNU��KP

DTQPEJK��DWV�PQV�KP�VJG�VTCEJGC�QT�DTQPEJKQNGU���6JKU�QDUGTXCVKQP�OC[�TGRTGUGPV�C�URGEKGU�

URGEKHKE�TGURQPUG���+P�TCVU��VJG�KPHNCOOCVQT[�TGURQPUG�KP�VJG�VGTOKPCN�CKTYC[U�KPXQNXGF�CP
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�

UWRRTGUUKXG�GHHGEV�QP�RWNOQPCT[�DCEVGTKEKFCN�CEVKXKV[���6JG�CWVJQTU�CVVTKDWVG�VJKU�FKHHGTGPEG�VQ
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CEVKXG�CICKPUV�VJG�ITCO�RQUKVKXG�5��CWTGWU��#/U�CPF�2/0U�FGHGPF�CICKPUV�VJG�ITCO�PGICVKXG

2��OKTCDKNKU���6JG�GHHGEVU�QH�1 �QP�DCEVGTKEKFCN�CEVKXKV[�CICKPUV�5��CWTGWU�RCTCNNGNGF�VJG�GHHGEVU
�

QP�#/�RJCIQE[VQUKU�
GCTN[�FGETGCUG��VJGP�PQ�EJCPIG����9KVJ�2��OKTCDKNKU��VJGTG�YCU�OQTG�VJCP

C�������HQNF�KPETGCUG�KP�2/0U�KP�VJG�NWPI�VJCV�YCU�PQV�CNVGTGF�D[�1 ��GPCDNKPI�DCEVGTKEKFCN
�

CEVKXKV[�VQ�QEEWT���+P�C�UKOKNCT�OCPPGT��GZRQUWTG�QH�TCVU�HQT����J�FC[�HQT���FC[U�VQ������������

������������CPF������RRO�1 �FGETGCUGF�RWNOQPCT[�DCEVGTKEKFCN�CEVKXKV[�CICKPUV�.KUVGTKC�CV�����
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CPF������RRO��YKVJ�KPETGCUGF�OQTVCNKV[�CV������RRO�
8CP�.QXGTGP�GV�CN�����������6JGUG�GHHGEVU

YGTG�CUUQEKCVGF�YKVJ�KPETGCUGF�RCVJQNQIKE�NGUKQPU��EJCTCEVGTK\GF�D[�OWNVKHQECN�KPHKNVTCVGU�QH

JKUVKQE[EVKE�CPF�N[ORJQKF�EGNNU��HQWPF�KP�VJG�NWPIU�CPF�NKXGT�QH�1 �GZRQUGF�CPF�.KUVGTKC
�

KPHGEVGF�CPKOCNU�CU�EQORCTGF�VQ�.KUVGTKC�KPHGEVKQP�CNQPG�

(GYGT�UVWFKGU�QH�XKTCN�KPHGEVKXKV[�JCXG�DGGP�EQPFWEVGF���'ZRQUWTG�HQT����FC[U�VQ

����RRO�1 �FWTKPI�VJG�EQWTUG�QH�OWTKPG�KPHNWGP\C�XKTWU�KPHGEVKQP�JCF�PQ�GHHGEV�QP�RWNOQPCT[
�

XKTWU�VKVGTU�
,CMCD�CPF�*OKGNGUMK����������#���FC[�GZRQUWTG�HQT���J�FC[�VQ�����RRO�1 �YKVJ
�

KPHNWGP\C�XKTWU�KPHGEVKQP�QP�VJG�UGEQPF�FC[�QH�GZRQUWTG�JCF�PQ�GHHGEV�QP�RWNOQPCT[�XKTWU

VKVGTU��DWV�FKF�UJQY�KPETGCUGF�OQTVCNKV[��KPETGCUGF�NWPI�YGV�YGKIJV��CPF�OQTG�UGXGTG

PQPUWRRWTCVKXG�RPGWOQPKVKU�CPF�GRKVJGNKCN�OGVCRNCUKC�CPF�J[RGTRNCUKC��YKVJ�EJCPIGU�KP�NWPI

HWPEVKQP�EQPUKUVGPV�YKVJ�VJCV�GHHGEV�
5GNITCFG�GV�CN�����������.WPI�YGV�YGKIJV�CNUQ�YCU

KPETGCUGF�YJGP�VJG�OKEG�YGTG�KPHGEVGF�CHVGT�VJG�UGEQPF�FC[�QH�GZRQUWTG�VQ�����DWV�PQV

�����RRO���9JGP�KPHGEVKQP�QEEWTTGF�QP�QVJGT�FC[U�FWTKPI�VJG���FC[�1 �GZRQUWTG��PQ�UWEJ
�

GHHGEVU�YGTG�HQWPF�

6[RKECNN[��KPHNWGP\C�XKTWU�KPHGEVKQP�ECWUGU�RPGWOQPKVKU�EJCTCEVGTK\GF�D[�UGXGTG

CEWVG�NWPI�FCOCIG�VJCV�GXGPVWCNN[�TGUQNXGU�VQ�RGTUKUVGPV�CNXGQNKVKU�CPF�EJCPIGU�KP�VJG

RCTGPEJ[OC�
HQECN�KPVGTUVKVKCN�RPGWOQPKC�CPF�EQNNCIGP�FGRQUKVKQP����,CMCD�CPF�$CUUGVV�
�����

KPXGUVKICVGF�VJG�GHHGEV�QH�NQPI�VGTO�1 �GZRQUWTG�
���J�FC[�HQT�����FC[U�VQ�����RRO��QP�OKEG
�

CFOKPKUVGTGF�KPHNWGP\C�XKTWU�KOOGFKCVGN[�DGHQTG�1 �GZRQUWTG�UVCTVGF���6JG�CWVJQTU�QDUGTXGF�CP
�

KPETGCUG�KP�RWNOQPCT[�HKDTQUKU�YKVJ�VJG�XKTWU�KPHGEVKQP��CU�EQORCTGF�VQ�1 �GZRQUWTG�CNQPG��
�

&WTKPI�VJG�EQWTUG�QH�VJG�XKTCN�KPHGEVKQP��1 �GZRQUWTG�JCF�PQ�GHHGEV�QP�RWNOQPCT[�XKTWU�VKVGTU
�

CPF�TGFWEGF�VJG�XKTWU�KPFWEGF�CEWVG�NWPI�KPLWT[���*QYGXGT��HTQO�&C[����CHVGT�KPHGEVKQP�

KPETGCUGF�PWODGTU�QH�#/U��N[ORJQE[VGU��CPF�2/0U�YGTG�TGEQXGTGF�HTQO�CPKOCNU�GZRQUGF�VQ

XKTWU�RNWU�1 ��CU�EQORCTGF�VQ�XKTWU�KPHGEVKQP�CNQPG�QT�1 �GZRQUWTG�CNQPG���6JKU�KPETGCUGF
� �

CNXGQNKVKU�EQTTGNCVGF�YKVJ�KPETGCUGU�KP�OQTRJQOGVTKECNN[�FGVGTOKPGF�NWPI�FCOCIG�CPF�NWPI

J[FTQZ[RTQNKPG�EQPVGPV��C�DKQEJGOKECN�OCTMGT�KPFKECVKXG�QH�RWNOQPCT[�HKDTQUKU���1\QPG

GZRQUWTG�CFOKPKUVGTGF����FC[U�CHVGT�XKTCN�KPHGEVKQP�GPJCPEGF�NWPI�J[FTQZ[RTQNKPG�EQPVGPV�CV

&C[�����CU�EQORCTGF�VQ�GKVJGT�XKTWU�KPHGEVKQP�QT�1 �GZRQUWTG�CNQPG���6JWU��1 �GPJCPEGF
� �

RQUVKPHNWGP\CN�CXGQNKVKU�CPF�RCTGPEJ[OCN�EJCPIGU���(TQO�VJGUG�FCVC��VJG�CWVJQTU�URGEWNCVGF�VJCV

VJG�OGEJCPKUO�HQT�VJG�RQUVKPHNWGP\C�NWPI�FCOCIG�OC[�DG�TGNCVGF�VQ�1 �KORCKTKPI�VJG�TGRCKT
�

RTQEGUU�QH�VJG�XKTCN�KPFWEGF�CEWVG�NWPI�KPLWT[�

+P�VJG�UVWFKGU�TGRQTVGF�VQ�FCVG��KV�KU�ENGCT�VJCV�VJG�VGORQTCN�TGNCVKQPUJKRU�DGVYGGP

1 �GZRQUWTG�CPF�KPHNWGP\CN�KPHGEVKQP�CTG�KORQTVCPV���6JKU�KU�PQV�UWTRTKUKPI�DGECWUG�VJGTG�CTG
�

UGXGTCN�YCXGU�QH�FKHHGTGPV�CPVKXKTCN�FGHGPUG�OGEJCPKUOU�VJCV�OKIJV�DG�CHHGEVGF�FKHHGTGPVN[�D[

1 ���*QYGXGT��VJG[�JCXG�PQV�DGGP�UVWFKGF�CFGSWCVGN[�HQT�UWUEGRVKDKNKV[�VQ�1 ���#RRCTGPVN[��1
� � �

FQGU�PQV�CNVGT�FGHGPUGU�TGURQPUKDNG�HQT�ENGCTKPI�XKTWU�HTQO�VJG�NWPIU��CU�GXKFGPEGF�D[�VJG�NCEM

QH�GHHGEV�QH�1 �QP�XKTCN�VKVGTU�
5GNITCFG�GV�CN���������,CMCD�CPF�*OKGNGUMK����������6JG
�

KPVGTCEVKQP�DGVYGGP�XKTWU�CPF�1 �QP�JKUVQNQIKECN�EJCPIGU�KP�NWPI�VKUUWG�ECP�DG�FCOCIKPI
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XKTWU�RNC[U�C�TQNG���+P�PQPKPHGEVKQWU�UVWFKGU��&\KGF\KE�CPF�9JKVG�
����D��QDUGTXGF�VJCV

KPVGTHGTQP�KPFWEVKQP�OKVKICVGU�1 �KPFWEGF�NWPI�NGUKQPU��FGHKPGF�CU�CTGCU�YKVJ�KPHNCOOCVQT[�EGNN
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GZCEGTDCVGU�VJQUG�NGUKQPU�
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TGURKTCVQT[�VTCEV��KPENWFKPI�OWEQEKNKCT[�CPF�CNXGQNQDTQPEJKQNCT�ENGCTCPEG��HWPEVKQPCN�CPF

DKQEJGOKECN�CEVKXKVKGU�QH�#/U��KOOWPQNQIKE�EQORGVGPEG��CPF�UWUEGRVKDKNKV[�VQ�TGURKTCVQT[

KPHGEVKQPU���5VTWEVWTCN�
UGG�5GEVKQP���������HWPEVKQPCN��CPF�DKQEJGOKECN�CNVGTCVKQPU�KP�VJG

OWEQEKNKCT[�GUECNCVQT�QEEWT�CHVGT�1 �GZRQUWTG���/WEQEKNKCT[�ENGCTCPEG�KU�UNQYGF�KP�TCDDKVU�CHVGT
�

C�UKPING���J�GZRQUWTG�VQ�����RRO��DWV�TGRGCVGF�
WR�VQ����FC[��GZRQUWTGU�JCXG�PQ�UWEJ�KORCEV
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/CTKCUU[�GV�CN�����������������+P�EQPVTCUV��CNXGQNCT�ENGCTCPEG�QH�TCDDKVU�CHVGT�CEWVG�

1 �GZRQUWTG�
����RRO����J�FC[����VQ���FC[U��KU�CEEGNGTCVGF�
&TKUEQNN�GV�CN�����������+P�VJG�UCOG
�

UVWF[��C����FC[�GZRQUWTG�ECWUGF�PQ�GHHGEVU��CPF�C�JKIJGT�EQPEGPVTCVKQP�
����RRO��UNQYGF

CNXGQNCT�ENGCTCPEG���#�UKOKNCT�RCVVGTP�QH�UNQYGF�VTCEJGQDTQPEJKCN�ENGCTCPEG�CPF�CEEGNGTCVGF

CNXGQNCT�ENGCTCPEG�QEEWTU�KP�TCVU�
2JCNGP�GV�CN���������-GPQ[GT�GV�CN�����������#�UWDEJTQPKE�
��

YGGM��GZRQUWTG�QH�TCVU�VQ�CP�WTDCP�RCVVGTP�QH�1 �KPETGCUGF�VJG�TGVGPVKQP�QH�CUDGUVQU�HKDGTU
�


2KPMGTVQP�GV�CN���������

#NVJQWIJ�#/U�JCXG�PWOGTQWU�HWPEVKQPU��QPG�RTKOCT[�TQNG�KU�VQ�ENGCT�VJG�NWPI�QH

KPHGEVKQPU�CPF�PQPKPHGEVKQWU�RCTVKENGU���2JCIQE[VQUKU�QH�DCEVGTKC��KPGTV�RCTVKENGU��CPF�CPVKDQF[�

EQCVGF�TGF�DNQQF�EGNNU�
4$%U��KU�KPJKDKVGF�D[�CEWVG�GZRQUWTG�VQ�1 ���6JG�NQYGUV�GHHGEVKXG
�

EQPEGPVTCVKQP�VGUVGF�YCU�����RRO�1 �
��J��KP�TCDDKVU�
&TKUEQNN�GV�CN�����������+H�GZRQUWTGU�CTG
�

TGRGCVGF�HQT�UGXGTCN�FC[U��RJCIQE[VQUKU�TGVWTPU�VQ�EQPVTQN�NGXGNU�
&TKUEQNN�GV�CN���������)KNOQWT

GV�CN���������%CPPKPI�GV�CN�����������6JG�CDKNKV[�QH�#/U�VQ�RTQFWEG�UWRGTQZKFG�CPKQP�TCFKECNU


KORQTVCPV�VQ�DCEVGTKEKFCN�CEVKXKV[��KU�KPJKDKVGF�D[�CEWVG�GZRQUWTG�VQ�1 ��GURGEKCNN[�KP�OKEG�CU
�

EQORCTGF�VQ�TCVU�
4[GT�2QYFGT�GV�CN���������1QUVKPI�GV�CN�������C����6JG�GHHGEV�KU�ENGCTN[
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HWPEVKQPU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������(WLKOCMK����������)GPGTCNN[��VJGTG�KU
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8CP�.QXGTGP�GV�CN�����������0CVWTCN�MKNNGT�EGNNU�KP�VJG
�

NWPI�CTG�CHHGEVGF�WPFGT�UQOG�EKTEWOUVCPEGU���8CP�.QXGTGP�GV�CN��
������UJQYGF�VJCV�C���YGGM

GZRQUWTG�VQ�����QT�����RRO�1 �KPETGCUGF�0-�EGNN�CEVKXKV[��DWV�C�JKIJGT�EQPEGPVTCVKQP�
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RRO��FGETGCUGF�KV���1\QPG�CNUQ�CNVGTU�TGURQPUG�VQ�CPVKIGPKE�UVKOWNCVKQP���(QT�GZCORNG��CPVKDQF[

TGURQPUGU�VQ�C�6�EGNN�FGRGPFGPV�CPVKIGP�YGTG�UWRRTGUUGF�CHVGT�C����FC[�GZRQUWTG�QH�OKEG�VQ

����RRO�1 ��CPF�C����FC[�GZRQUWTG�VQ�����RRO�1 �FGETGCUGF�VJG�CPVKXKTCN�CPVKDQF[�TGURQPUG
� �

HQNNQYKPI�KPHNWGP\C�XKTWU�KPHGEVKQP�
,CMCD�CPF�*OKGNGUMK����������6JG�VGORQTCN�TGNCVKQPUJKR

DGVYGGP�1 �GZRQUWTG�CPF�CPVKIGPKE�UVKOWNCVKQP�KU�KORQTVCPV���9JGP�1 �GZRQUWTG�RTGEGFGF
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.KUVGTKC�KPHGEVKQP��VJGTG�YGTG�PQ�GHHGEVU�QP�FGNC[GF�V[RG�J[RGTUGPUKVKXKV[�QT�URNGPKE

N[ORJQRTQNKHGTCVKXG�TGURQPUGU��YJGP�1 �GZRQUWTG�QEEWTTGF�FWTKPI�QT�CHVGT�.KUVGTKC�KPHGEVKQP
�

YCU�KPKVKCVGF��VJGUG�KOOWPG�TGURQPUGU�YGTG�UWRRTGUUGF�
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RTQITGUUKQP�QH�VJG�FKUGCUG���*QYGXGT��VJGTG�KU�C�RCWEKV[�QH�UWEJ�EQTTGNCVKXG�UVWFKGU�QP
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CFFTGUUGF�VJKU�KUUWG�
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)KNOQWT�GV�CN�������������C�D��)KNOQWT�CPF�5GNITCFG���������

(WTVJGTOQTG��KPETGCUKPI�VJG�FWTCVKQP�QH�CP�GZRQUWTG�VQ�����RRO�1 �HTQO�C�HGY�JQWTU�VQ
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1 �GZRQUWTG�
5VGRJGPU�GV�CN�������C��%CUVNGOCP�GV�CN�����������&GRGPFKPI�QP�VJG�FQUG�VQ
�



Human and Nonhuman
Primates

Rats and Most
Other Rodents

Trachea

Bronchi

Nonrespiratory
Bronchioles

Acini
Respiratory
Bronchioles

Alveolar
Ducts and
Alveoli

Alveolar
Ducts and
Alveoli

����
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5'/��RTQXKFG�C�OQTG�EQORTGJGPUKXG�WPFGTUVCPFKPI�QH�VJG
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VJG������ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������5EJYCTV\�GV�CN�
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�

GV�CN��
������TGRQTVGF�UKOKNCT�PGICVKXG�HKPFKPIU�KP�OWEQWU�EGNNU�QH�OQPMG[U�HQNNQYKPI�GZRQUWTG

VQ�����QT�����RRO���J�FC[�HQT���FC[U���9KNUQP�GV�CN��
������TGRQTVGF�OQTG�RTQOKPGPV�UOCNN�

OWEQWU�ITCPWNG�
5/)��EGNNU�KP�VJG�VTCEJGCU�HTQO�OQPMG[U�GZRQUGF�VQ������RRO�1
�

EQPVKPWQWUN[�HQT���QT���FC[U���6JG[�URGEWNCVGF�VJCV�VJGUG�5/)�EGNNU�OC[�DG�TGNCVGF�VQ�TGRCKT

RTQEGUUGU�

(QNNQYKPI�1 �GZRQUWTG��6[RG���EGNNU�NKPKPI�CNXGQNK�KP�VJG�%#4��GURGEKCNN[�VJQUG
�

QRGPKPI�KPVQ�GKVJGT�4$U�QT�#&U��OC[�WPFGTIQ�XCEWQNK\CVKQP��HTCIOGPVCVKQP��QT�PGETQUKU�CPF�DG

UNQWIJGF�HTQO�VJG�UWTHCEG��NGCXKPI�DCTG�DCUGOGPV�OGODTCPG�
5VGRJGPU�GV�CN�������C���

#NVJQWIJ�VJGUG�FGIGPGTCVKXG�EJCPIGU��ECNNGF�NGUKQPU�HQT�RWTRQUGU�QH�VJKU�FQEWOGPV��ECP�DG�UGGP

D[�ECTGHWN�./�QH�VJKP�RNCUVKE�UGEVKQPU��VJG[�CTG�OQTG�TGNKCDN[�KFGPVKHKGF�CPF�VJG�COQWPV�QH

FCOCIG�ECP�DG�GUVKOCVGF�OQTRJQOGVTKECNN[�WUKPI�6'/�
$CTT[�GV�CN���������%TCRQ�GV�CN��������

(WLKPCMC�GV�CN�����������+P�CNXGQNK��VJG�DCTG�DCUGOGPV�OGODTCPG�VJCV�HQNNQYU�1 �GZRQUWTG�KU
�

TGEQXGTGF�D[�6[RG���CNXGQNCT�GRKVJGNKCN�EGNNU���5QOG�6[RG���EGNNU�FKHHGTGPVKCVG�KPVQ�6[RG���EGNNU


'XCPU�GV�CN����������DWV�VJG�GRKVJGNKWO�TGOCKPU�VJKEMGPGF�
$CTT[�GV�CN���������%TCRQ�GV�CN��

�������

'RKVJGNKCN�TGRNCEGOGPV�KP�DQVJ�6$U�CPF�CNXGQNK�ECP�DG�HQNNQYGF�CPF�VJG�COQWPV�ECP

DG�GUVKOCVGF�WUKPI�TCFKQNCDGNGF�VJ[OKFKPG�CPF�CWVQTCFKQITCRJ[�
'XCPU�GV�CN�������C�D���

#NVJQWIJ�DCTG�DCUGOGPV�OGODTCPG�KP�CNXGQNK�KU�WUWCNN[�TGEQXGTGF�D[�OWNVKRNKECVKQP�QH�6[RG��

EGNNU��KP�EJTQPKE�GZRQUWTGU��DTQPEJKQNCT�EGNNU��GURGEKCNN[�PQPEKNKCVGF�DTQPEJKQNCT�EGNNU��OC[

EQXGT�RCTV�QH�VJG�DCUGOGPV�OGODTCPG�HQTOGTN[�QEEWRKGF�D[�6[RG���QT���EGNNU���6JKU�RTQEGUU�

VGTOGF�DTQPEJKQNK\CVKQP�
0GVVGUJGKO�CPF�5\CMCN���������TGUWNVU�KP�TGOQFGNKPI�QH�%#4�CKTYC[U

YKVJ�VJG�HQTOCVKQP�QH�PGY�4$U���0GY�4$U�CTG�KFGPVKHKGF�TGCFKN[�D[�5'/�QT�D[�./�KP�NWPIU

HTQO�URGEKGU�KP�YJKEJ�4$U�CTG�PQTOCNN[�CDUGPV�QT�RQQTN[�FGXGNQRGF�
$QQTOCP�GV�CN��������

/QQTG�CPF�5EJYCTV\����������+P�CPKOCNU�YJQUG�NWPIU�PQTOCNN[�JCXG�YGNN��FGXGNQRGF�4$U��VJG

GZVGPV�QH�TGOQFGNKPI�ECP�DG�GUVKOCVGF�WUKPI�./�OQTRJQOGVT[�
(WLKPCMC�GV�CN����������

6JG�CDQXG�GRKVJGNKCN�EJCPIGU�CTG�CEEQORCPKGF�D[�CP�KPHNCOOCVQT[�TGURQPUG�KP�VJG

%#4�EJCTCEVGTK\GF�D[�KPETGCUGF�PWODGTU�QH�2/0U�KP�GCTN[�UVCIGU��D[�KPETGCUGF�PWODGTU�QH

#/U�KP�NWOGPU�CPF�KP�VKUUWG�CV�NCVGT�UVCIGU��D[�J[RGTGOKC�CPF�KPVGTUVKVKCN�GFGOC��CPF�D[�C

HKDTKPQWU�GZWFCVG�
5VGRJGPU�GV�CN�������C��5EJYCTV\�GV�CN���������$QQTOCP�GV�CN��������

%CUVNGOCP�GV�CN���������(WLKPCMC�GV�CN�����������#U�GZRQUWTG�EQPVKPWGU��CNXGQNCT�UGRVC�KP�VJG

%#4�VJKEMGP�FWG�VQ�KPETGCUGF�OCVTKZ��DCUGOGPV�OGODTCPG��EQNNCIGP��CPF�HKDTQDNCUVU�CPF�QVJGT

EGNNU��CU�YGNN�CU�D[�VJKEMGPGF�CNXGQNCT�GRKVJGNKWO�
$QQTOCP�GV�CN���������$CTT[�GV�CN��������

%TCRQ�GV�CN���������(WLKPCMC�GV�CN����������
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��YGGMU�VQ������RRO�1 ���6JG[�TGRQTVGF�%#4�CNXGQNK�JCF�OQTG�6[RG���CPF���GRKVJGNKCN�EGNNU
�

CPF�OQTG�#/U���6JG�6[RG���EGNNU�YGTG�UOCNNGT�KP�XQNWOG��EQXGTGF�NGUU�UWTHCEG��CPF�YGTG

VJKEMGT���6JG[�YGTG�CYCTG�QH�VJG�TGUWNVU�QH�5VGRJGPU�GV�CN��
������CPF�URGEWNCVGF�VJCV�VJG

EJCPIGU�VJG[�FGUETKDGF�OC[�JCXG�QEEWTTGF�RTKOCTKN[�FWTKPI�VJG�NCUV���YGGMU�QH�GZRQUWTG��

$QCVOCP�GV�CN��
������FKF�PQV�HKPF�GHHGEVU�QH�1 �QP�NWPI�ITQYVJ�HQNNQYKPI�RPGWOQPGEVQO[�
�

5GXGTCN�UVWFKGU�KPENWFGF�DQVJ�CP�GZRQUWTG�CPF�C�RQUVGZRQUWTG�RGTKQF�FWTKPI�YJKEJ

VJG�CPKOCNU�DTGCVJGF�CKT�YKVJQWV�1 ���2NQRRGT�GV�CN��
������TGRQTVGF�VJCV�%#4�GRKVJGNKCN�EGNNU
�

TGVWTPGF�VQ�PQTOCN�CRRGCTCPEG���FC[U�CHVGT�C����J�GZRQUWTG�VQ�1 ���+PEQORNGVG�TGUQNWVKQP�YCU
�

TGRQTVGF���FC[U�CHVGT�C����J�1 �GZRQUWTG�QH�OQPMG[U�
%CUVNGOCP�GV�CN�������������FC[U�CHVGT�C
�

���FC[�1 �GZRQUWTG�QH�OKEG�
+DTCJKO�GV�CN����������CPF����FC[U�CHVGT�C�����FC[�1 �GZRQUWTG�QH
� �

TCVU�
/QQTG�CPF�5EJYCTV\��������

6JG�RTGXKQWU�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�������

EQORTGJGPUKXGN[�GXCNWCVGF�UGXGTCN�EKVCVKQPU�TGRQTVKPI�GORJ[UGOC�HQNNQYKPI�1 �GZRQUWTG�WUKPI
�

EWTTGPV�FGHKPKVKQPU�QH�JWOCP�GORJ[UGOC�
5PKFGT�GV�CN�����������6JG�OQTRJQNQIKECN�EJCPIGU

FGUETKDGF�KP�VJQUG�GCTNKGT�RWDNKECVKQPU�FKF�PQV�OGGV�VJG�EWTTGPV�ETKVGTKC�HQT�GORJ[UGOC�QH�VJG

V[RG�UGGP�KP�JWOCP�NWPIU�

������� 5KVGU�#HHGEVGF
6JG�UKVGU�KP�VJG�TGURKTCVQT[�U[UVGO�VJCV�CTG�CHHGEVGF�YKNN�DG�FKUEWUUGF�KP�CPCVQOKECN

UGSWGPEG��DGIKPPKPI�YKVJ�VJG�WRRGT�TGURKTCVQT[�VTCEV�CPF�RTQEGGFKPI�FQYPYCTF���6JG�WRRGT�QT

GZVTCVJQTCEKE�EQPFWEVKPI�CKTYC[U�
CNUQ�TGHGTTGF�VQ�CU�VJG�PCUQRJCT[PIGCN�TGIKQP��KPENWFG�VJG

PCUCN�ECXKV[��RJCT[PZ��CPF�NCT[PZ���.QYGT�EQPFWEVKPI�CKTYC[U�DGIKP�YKVJ�VJG�VTCEJGC�CPF

KPENWFG�VJG�DTQPEJK�CPF�PQPVGTOKPCN�DTQPEJKQNGU�
CNUQ�TGHGTTGF�VQ�CU�VJG�VTCEJGQDTQPEJKCN

TGIKQP����#�UWOOCT[�QH�CXCKNCDNG�KPHQTOCVKQP�QP�VJGUG�UKVGU�KP�VJG�TGURKTCVQT[�U[UVGO�KU�KP

6CDNG�������'HHGEVU�QH�1\QPG�QP�%QPFWEVKPI�#KTYC[U���5WOOCTKGU�QH�VJG�KPHQTOCVKQP�CXCKNCDNG

EQPEGTPKPI�GHHGEVU�QP�VJG�%#4��VJG�ICU�GZEJCPIG�TGIKQP�
CNUQ�TGHGTTGF�VQ�CU�VJG�RWNOQPCT[

TGIKQP���CPF�QVJGT�RWNOQPCT[�UVTWEVWTGU�CTG�FKXKFGF�KPVQ�GHHGEVU�QH�UJQTV�VGTO�
���YGGM�

GZRQUWTGU�KP�6CDNG������CPF�GHHGEVU�QH�NQPI�VGTO�GZRQUWTGU�KP�6CDNG������

0CUCN�%CXKV[�CPF�0CUQRJCT[PZ
6JG�PCUCN�ECXKV[��EQPFKVKQPU��KPJCNGF�CKT�CPF�KP�VJCV�RTQEGUU��UETWDU��UQOG�TGCEVKXG

RQNNWVCPVU�HTQO�VJG�KPJCNGF�CKT��VJGTGD[�TGFWEKPI�VJG�EQPEGPVTCVKQP�VQ�YJKEJ�QVJGT�RQTVKQPU�QH

VJG�TGURKTCVQT[�U[UVGO�CTG�GZRQUGF�
;QMQ[COC�CPF�(TCPM��������/KNNGT�GV�CN����������

#NVJQWIJ�VJKU�UETWDDKPI�RTQEGUU�KU�RTQVGEVKXG�QH�QVJGT�RQTVKQPU�QH�VJG�TGURKTCVQT[�U[UVGO��KV

TGUWNVU�KP�C�NCTIG�FQUG�QH�RQNNWVCPV�VQ�VJG�EGNNU�CPF�VKUUWGU�VJCV�NKPG�VJG�PCUCN�ECXKV[�

6JGTG�KU�C�NCTIG�TCPIG�QH�XCTKCVKQP�KP�VJG�UVTWEVWTG�QH�VJG�PCUCN�ECXKV[�COQPI�VJG

CPKOCNU�WUGF�HQT�KPJCNCVKQP�VQZKEQNQI[�CPF�DGVYGGP�VJQUG�CPKOCNU�CPF�JWOCPU�
5EJTGKFGT�CPF

4CCDG����������5EJTGKFGT�CPF�4CCDG�
������HQWPF�C�UVTKMKPI�UKOKNCTKV[�DGVYGGP�VJG

PCUQRJCT[PIGCN�ECXKVKGU�QH�OQPMG[�CPF�JWOCPU���6JG[�RTQRQUGF�VJCV��YKVJ�CRRTQRTKCVG�UECNKPI�

VJG�OQPMG[�EQWNF�UGTXG�CU�C�OQFGN�HQT�CGTQUQN�CPF�ICU�FGRQUKVKQP�KP�VJG�PCUQRJCT[PIGCN�TGIKQP

QH�JWOCPU���6JWU��VJG�UVWFKGU�QP�OQPMG[U�D[�*CTMGOC�GV�CN��
������RTQXKFG�WUGHWN�KPHQTOCVKQP

HQT�GZVTCRQNCVKQP�VQ�JWOCPU��CU�YGNN�CU�KPHQTOCVKQP�EQPEGTPKPI�EGNNWNCT�TGURQPUGU�KP�OQPMG[U�
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2JCUG EQPVTCUV ./ CPF VT[RCP DNWG GZENWUKQP QH VTCEJGCN GRKVJGNKWO� 0Q EQPUKUVGPV EJCPIGU CV ���� QT ��� RRO�

DWV ��� VQ ��� RRO TGUWNVGF KP E[VQRNCUOKE XCEWQNK\CVKQP YKVJQWV FGETGCUGF XKCDKNKV[� /QTG GXKFGPEG QH EGNN

FCOCIG� KPENWFKPI ICRU KP RTGXKQWUN[ EQPHNWGPV EWNVWTGU CPF NQUU QH EGNN XKCDKNKV[ CV ��� CPF ��� RRO� .KRKF

RGTQZKFCVKQP CNUQ YCU UVWFKGF KP VJGUG EWNVWTGU�

#NRGTV GV CN� 
�����

����

���

���

���

�����

�����

� J 4CV� (


(����0�

������� I

./ RCVJQNQI[ CPF ./ OQTRJQOGVT[ QH 2/0U KP NWPI CPF PCUCN GRKVJGNKC� #NUQ PCUCN CPF DTQPEJQCNXGQNCT NCXCIG�

5GG 5GEVKQP ������ 0CUCN GRKVJGNKWO� 0Q PGETQUKU� NQUU QT CVVGPWCVKQP QH EKNKC� QT J[RGTRNCUKC CV CP[ GZRQUWTG�

+PETGCUGU KP RCXGOGPVGF 2/0U CV OQUV EQPEGPVTCVKQPU CPF VKOGU� .WPI� 0Q NGUKQPU FWG VQ ���� RRO� %#4

NGUKQPU PQV QDXKQWU CV ��� QT ��� RRO KOOGFKCVGN[ QT � J 2'� DWV C RTQITGUUKXG KPETGCUG KP %#4 NGUKQPU CV CNN QVJGT

VKOGU� %#4 6$U CPF RTQZKOCN CNXGQNCT UGRVC VJKEMGPGF CPF KPETGCUGF KPHNCOOCVQT[ EGNNU� +PETGCUGF %#4 VKUUWG

2/0U KP ���� CPF ����RRO ITQWRU CV �� CPF �� J 2' CPF ����RRO ITQWR CV GZRQUWTG GPF�

*QVEJMKUU GV CN� 
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���

�����

� J�FC[ HQT

� FC[U

4CV� (


(����0�

����� YGGMU QNF

./ RCVJQNQI[ CPF OQTRJQOGVT[ QH ./ JKUVQEJGOKUVT[ QH PCUCN GRKVJGNKC� 0Q ./ RCVJQNQI[ CV ���� RRO� DWV ���

RRO ECWUGF J[RGTRNCUKC QH VTCPUKVKQPCN PQPEKNKCVGF GRKVJGNKWO� +P ����RRO ITQWR� UJQTVGPGF EKNKC KP TGURKTCVQT[

GRKVJGNKWO QH PCUQRJCT[PZ� DWV PQV QH PCUCN UGRVWO� +PETGCUGF KPVTCGRKVJGNKCN OWEQUWDUVCPEGU KP CNN CTGCU CV � FC[U

2' VQ ��� RRO�

*CTMGOC GV CN� 
�����

����

����

���

���

���

���

�� J�FC[�

� FC[U�YGGM HQT

� [GCTU


�� ��� ��� ��� ���

CPF ��� YGGMU�

4CV� /


(����

%TN$4�

�� FC[U QNF

5OCNNGT DQF[ YGKIJVU CHVGT � YGGMU GZRQUWTG VQ ��� RRO� ./ JKUVQRCVJQNQI[ QH PCUCN GRKVJGNKC� 0QUG� #V �����

RRO� OWEQWU EGNN CPF TGURKTCVQT[ GRKVJGNKCN J[RGTRNCUKC� 0Q NGUKQPU KP OCKPUVGO QT NCTIG DTQPEJK� %#4�

&GUETKDGF KP 6CDNG �����

5OKNGT GV CN� 
�����
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�����

� J�FC[ HQT

� QT � FC[U

4CV� (


(����0�

���� YGGMU QNF

./ RCVJQNQI[ CPF ./ $TF7 HQT &0# U[PVJGUKU D[ PCUCN GRKVJGNKC� 0Q ./ RCVJQNQI[ KP USWCOQWU GRKVJGNKWO QT

KP EKNKCVGF TGURKTCVQT[ GRKVJGNKWO� *[RGTRNCUKC QH PQPEKNKCVGF EWDQKFCN�VTCPUKVKQPCN GRKVJGNKWO CV ��� RRO� $TF7

WRVCMG 
&0# U[PVJGUKU� KPETGCUGF CV GPF QH �� CPF ��FC[ GZRQUWTG VQ ��� RRO� $TF7 WRVCMG FGETGCUGF KP

USWCOQWU GRKVJGNKWO QPN[ CHVGT � FC[U GZRQUWTG VQ ��� RRO CPF � FC[U 2'�

,QJPUQP GV CN� 
�����

����

���

���

���

���

�����

� J�FC[�

� FC[U�YGGM HQT

�� OQ

4CV� /


(����

��� YGGMU QNF

0CUCN EJCPIGU NKOKVGF VQ PCUCN VTCPUKVKQPCN PQPEKNKCVGF GRKVJGNKWO CV ��� CPF ��� DWV PQV ���� RRO� ./

JKUVQEJGOKUVT[ QH KPVTCGRKVJGNKCN OWEQUWDUVCPEGU KP VJG PQUG CPF DTQPEJK� 'RKVJGNKCN EGNN J[RGTRNCUKC� OKNF VQ

OQFGTCVG KPHNCOOCVQT[ EGNN KPHNWZ KPVQ VJG OWEQUC� CPF KPETGCUGF OWEQUWDUVCPEGU� /WEQWU HNQY TCVGU FGETGCUGF�

*CTMGOC GV CN� 
�����
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./ OQTRJQOGVT[ CPF JKUVQEJGOKUVT[ QH �UJQTV�� CPF �NQPI�RCVJ� EQPFWEVKPI CKTYC[U CPF %#4�

6TCEJGC� 0Q EJCPIGU KP GRKVJGNKCN VJKEMPGUU� EGNN RQRWNCVKQPU QT UVQTGF IN[EQEQPLWICVG� DWV C FQUG�

FGRGPFGPV NQUU QH UVQTGF IN[EQEQPLWICVG YCU HQWPF�

$TQPEJK� 0Q EJCPIGU KP GRKVJGNKCN VJKEMPGUU QT EGNN RQRWNCVKQPU� 4CVU GZRQUGF VQ ��� RRO JCF KPETGCUGF

UVQTGF I[NEQEQPLWICVGU KP ETCPKCN 
UJQTV�RCVJ� CPF ECWFCN 
NQPI�RCVJ� DTQPEJK� DWV PQV KP EGPVTCN 
UJQTV�

RCVJ� DTQPEJK�

$TQPEJKQNGU� 6$ QH TCVU GZRQUGF VQ ��� RRO JCF VJKEMGT GRKVJGNKWO YKVJ KPETGCUGF 8 QH PQPEKNKCVGFX

DTQPEJKQNCT EGNNU� 8 CNUQ KPETGCUGF KP ECWFCN 
NQPI�RCVJ� 6$ QH ����RRO GZRQUGF ITQWR� /CUU
X


�O ��O � 
8 � QH PQPEKNKCVGF EGNNU KPETGCUGF KP ECWFCN 
NQPI�RCVJ� 6$U QH CNN GZRQUGF TCVU� DWV PQV KP� �

U

UJQTV�RCVJ 6$U�

%#4� +PETGCUGF 8 QH DTQPEJKQNCT GRKVJGNKWO KP HQTOGT #&U KP ETCPKCN CPF ECWFCN %#4U QH TCVU GZRQUGF
U

VQ ��� RRO CPF KP ETCPKCN %#4 QH TCVU GZRQUGF VQ ��� RRO�

2NQRRGT GV CN� 
����C�
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����
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���

���

�� �� ��� QT �� J 4CV� (


(����0�

����� YGGMU QNF

./ RCVJQNQI[ CPF UGOKCWVQOCVKE KOCIG CPCN[UKU U[UVGO HQT &0# U[PVJGUKU 
$TF7 WRVCMG� QH GRKVJGNKWO

KP PCUCN OCZKNNQVWTDKPCVGU� % ¥ 6 FGUKIP� 0Q GHHGEVU CV ���� QT ����� RRO�J� (QT C IKXGP % ¥ 6�

KPETGCUGF &0# U[PVJGUKU GSWCN CV FKHHGTGPV %U CPF 6U� 0QPNKPGCT KPETGCUG KP &0# U[PVJGUKU CU % ¥ 6

KPETGCUGF�

*GPFGTUQP GV CN� 
�����

����
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���

� J�FC[ HQT

� FC[U VQ

���� RRO QT HQT

�� FC[U VQ

���� QT ��� RRO

/CECEC TCFKCVC� /� (

��� [GCTU QNF�

������� MI

./� 5'/� CPF 6'/ OQTRJQOGVT[ QH PCUCN GRKVJGNKC� 4GURKTCVQT[ GRKVJGNKWO� %KNKCVGF EGNN PGETQUKU�

UJQTVGPGF EKNKC� CPF KPETGCUGF UOCNN OWEQWU ITCPWNG EGNNU CV CNN GZRQUWTGU� GXGP CV ���� RRO HQT � FC[U�

6TCPUKVKQPCN GRKVJGNKWO� &GETGCUGF PQPEKNKCVGF EGNNU YKVJQWV ITCPWNGU� KPETGCUGF PQPEKNKCVGF EGNNU YKVJ

ITCPWNGU� CPF KPETGCUGF UOCNN OWEQWU ITCPWNG EGNNU� +PETGCUGF KPVTCGRKVJGNKCN NGWMQE[VGU QPN[ CV � FC[U

KP DQVJ V[RGU QH GRKVJGNKWO�

*CTMGOC GV CN� 
�����

����

����

���

���

� J�FC[ HQT

� FC[U VQ

���� RRO

QT HQT �� FC[U VQ

���� QT ��� RRO

/CECEC TCFKCVC� /� (

��� [GCTU QNF�

������� MI

./ CPF 6'/ JKUVQEJGOKUVT[ HQT KPVTCGRKVJGNKCN OWEQUWDUVCPEGU KP PCUCN OWEQUC� /QTG OWEQWU EGNNU

VJCV JCF FKNCVGF ITCPWNCT GPFQRNCUOKE TGVKEWNWO� #NUQ EJCPIGU KP OWEQUWDUVCPEGU�

&KOKVTKCFKU 
�����

����

����

���

���

� J�FC[ HQT

� FC[U

/CECEC TCFKCVC

05

6JG 1 EQPEGPVTCVKQP KU PQV ENGCT`VJG CDUVTCEV UVCVGU ���� RRO� VJG VGZV OGPVKQPU QPN[ ���� RRO� ./�

OQTRJQOGVT[ QH XQECN HQNF OWEQUC� &KUTWRVKQP CPF J[RGTRNCUKC QH UVTCVKHKGF USWCOQWU GRKVJGNKWO�

'RKVJGNKWO VJKEMGPGF CV �� J CPF � FC[U 2'� %QPPGEVKXG VKUUWG QH NCOKPC RTQRTKC VJKEMGPGF CV � FC[U

2'� $CUGOGPV OGODTCPG KU WPFWNCVKPI TCVJGT VJCP UOQQVJ� 'XGP VJQWIJ VJKEMGPGF� GRKVJGNKWO

CRRGCTGF PQTOCN CV � FC[U 2'�

.GQPCTF GV CN� 
�����

���

���

���

���

���

�����

�� J�FC[ HQT

� FC[U

4CV� /


9KUVCT

4+8/ =61:?�

������� I

./ RCVJQNQI[ CPF VTKVKCVGF VJ[OKFKPG WRVCMG D[ PCUCN GRKVJGNKC� 1DUGTXCVKQPU QP OKZVWTGU CTG KP

5GEVKQP ���� 4GURKTCVQT[ GRKVJGNKWO� 0Q EJCPIGU CV ��� RRO 1 � .QUU QH EKNKC CPF FKUCTTCPIGOGPV CV�

��� CPF ��� RRO� 5QOG GRKVJGNKC YGTG J[RGTRNCUVKE QT OGVCRNCUVKE QT DQVJ� 6J[OKFKPG WRVCMG KPETGCUGF

KP TQUVTCN 
CPVGTKQT� RQTVKQPU�

4GW\GN GV CN� 
�����
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6CDNG������
EQPV	F����'HHGEVU�QH�1\QPG�QP�%QPFWEVKPI�#KTYC[UC

1\QPG

%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP

5RGEKGU� 5GZ


5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

��� ����� � J�FC[ HQT

� QT � FC[U

4CV� (


(����0�

����� YGGMU QNF

./ OQTRJQOGVT[ CPF JKUVQEJGOKUVT[ QH PCUCN PQPEKNKCVGF EWDQKFCN GRKVJGNKWO� 1VJGT V[RGU QH PCUCN

GRKVJGNKC PQV GZCOKPGF� #HVGT � FC[U 1 CPF �� J 2'� PQ EJCPIGU KP EGNN FGPUKV[ QT KP KPVTCGRKVJGNKCN
�

OWEWU� #HVGT � FC[U GZRQUWTG QT CHVGT � FC[U GZRQUWTG CPF � FC[U 2'� J[RGTRNCUKC CPF KPETGCUGF

KPVTCGRKVJGNKCN OWEQUWDUVCPEGU YKVJ PQ EJCPIG KP VJG TCVKQ QH CEKFKE VQ PGWVTCN OWEQUWDUVCPEGU�

*QVEJMKUU GV CN� 
�����

��� ����� � J 4CV� (


(����0�

����� YGGMU QNF

./ RCVJQNQI[ CPF &0# U[PVJGUKU D[ $TF7 WRVCMG D[ PCUCN PQPEKNKCVGF VTCPUKVKQPCN GRKVJGNKWO� 1\QPG

FKF PQV TGUWNV KP PGETQUKU� GZHQNKCVKQP� QT KPHNCOOCVKQP� DWV FKF KPETGCUG &0# U[PVJGUKU�

*QVEJMKUU CPF *CTMGOC 
�����

���� ����� � J�PKIJV�

� PKIJVU�YGGM

HQT � QT

�� PKIJVU

4CV� /


5�&�

������� I

./ OQTRJQOGVT[� JKUVQEJGOKUVT[� CWVQTCFKQITCRJ[� CPF 5'/ CPF 6'/ OQTRJQOGVT[ QH VTCEJGCN

GRKVJGNKWO� 0GKVJGT � PQT �� FC[U GZRQUWTG CNVGTGF VJG EGNN FGPUKV[ QH EKNKCVGF� UGTQWU� DCUCN� DTWUJ�

OKITCVQT[� QT WPKFGPVKHKGF EGNNU KP VTCEJGCN GRKVJGNKWO� � FC[U� &COCIG VQ EKNKC CPF EKNKCVGF EGNNU�

KPENWFKPI PGETQUKU� 6J[OKFKPG NCDGNKPI KPFGZ KPETGCUGF� 5GTQWU EGNN JKUVQEJGOKUVT[ WPEJCPIGF�

�� FC[U� .GUU GXKFGPEG QH KPLWT[ VJCP CV � FC[U� DWV OQTG FCOCIGF EKNKCVGF EGNNU VJCP KP EQPVTQNU�

%QORNGVG TGEQXGT[ QH VJG GRKVJGNKCN EJCPIGU D[ �� FC[U 2'�

0KMWNC GV CN� 
����C�

���� ����� � J /CECEC OWNCVC� /

������� [GCTU QNF

������� MI

./ CPF 6'/ OQTRJQOGVT[ QH VTCEJGC� DTQPEJK� CPF 4$U� +PETGCUGF PGETQVKE EGNNU KP VTCEJGC CPF 4$U

CV � J 2' CPF KP DTQPEJK CV �� CPF �� J 2'� &GETGCUGF EKNKCVGF CPF DCUCN EGNNU KP DTQPEJK CV �� ��� CPF

�� J 2'� $CUCN EGNNU KP DTQPEJK CNUQ FGETGCUGF CV �� CPF ��� J 2'� 0QPEKNKCVGF DTQPEJKQNCT EGNNU KP

4$U KPETGCUGF QPN[ CV �� J 2'� +P DTQPEJK� UOQQVJ OWUENG KPETGCUGF CPF COQTRJQWU OCVTKZ FGETGCUGF

CV ��� ��� CPF ��� J 2'� +P 4$U� UOQQVJ OWUENG KPETGCUGF CV �� J� HKDTQDNCUVU KPETGCUGF CV �� CPF ��

J� CPF COQTRJQWU OCVTKZ KPETGCUGF CV �� J 2'�

*[FG GV CN� 
�����

��� ����� � J�FC[ HQT

� FC[U


GZCOKPGF CV

� YGGMU�

5JGGR

0GY�DQTP

./ OQTRJQOGVT[ QH VTCEJGCN GRKVJGNKWO� #NUQ UGG 5GEVKQP ������ 2GTEGPVCIG QH EKNKCVGF CPF OWEQWU

EGNNU TGOCKPGF CV PGYDQTP NGXGNU� TCVJGT VJCP EKNKCVGF EGNN RGTEGPV KPETGCUKPI CPF OWEQWU EGNN RGTEGPV

FGETGCUKPI CU KP EQPVTQN NCODU�

/CTKCUU[ GV CN� 
�����

��� ����� � J�FC[ HQT

� FC[U


GZCOKPGF CV

� YGGMU�

5JGGR

0GY�DQTP

./ OQTRJQOGVT[ QH OWEQUWDUVCPEGU KP VTCEJGCN GRKVJGNKWO� 0Q GXKFGPEG QH FCOCIG QT KPHNCOOCVQT[

EJCPIGU� &GETGCUGF GRKVJGNKCN EGNN FGPUKV[� FGETGCUGF EKNKCVGF CPF DCUCN EGNNU� .GEVKP�FGVGEVCDNG

KPVTCGRKVJGNKCN OWEQUWDUVCPEGU FKF PQV WPFGTIQ VJG OCVWTCVKQP EJCPIGU UGGP KP EQPVTQN NCODU�

/CTKCUU[ GV CN� 
�����

��� ����� �� J


KP XKVTQ VTCEJGCN

GZRNCPVU�

4CV� /


5�&�

������� I

6TCEJGCN QTICP EWNVWTGU GZRQUGF KP XKVTQ� (KNVGTGF CKT 
 1 TGUWNVGF KP GZVGPUKXG FCOCIG VQ EKNKC� CPF�

KPVGTOGFKCVG EGNNU YGTG UGGP� %WNVWTGU GZRQUGF VQ ��� 1 
 1 JCF UVTCVKHKGF VJKEMGPGF GRKVJGNKWO
� �

YKVJ OGVCRNCUVKE EGNNU KP C OKFFNG \QPG CPF PQ EKNKCVGF EGNNU CV VJG UWTHCEG�

0KMWNC CPF 9KNUQP 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
D
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6CDNG��������'HHGEVU�QH�1\QPG�QP�.WPI�5VTWEVWTG���5JQTV�6GTO�'ZRQUWTGU�
���9GGMU�C

1\QPG

%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP

5RGEKGU� 5GZ


5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

����

���

���

���

�����

�����

%QPVKPWQWU HQT

� J

4CV� /


(����0�

����� YGGMU QNF

./ JKUVQRCVJQNQI[ QH NWPIU CPF ./ OQTRJQOGVT[ QH NCXCIGF #/U� 0Q ./ JKUVQNQIKE GHHGEV FGVGEVGF CV ���� RRO�

0Q ./ JKUVQNQIKE GHHGEV CV ��� CPF ��� RRO KOOGFKCVGN[ QT � J 2'� #V NCVGT 2' VKOGU� VJGTG YCU OKNF� RCVEJ[

%#4 DTQPEJKQNKVKU CPF CNXGQNKVKU� +PETGCUG KP #/U CPF 2/0U HTQO ����� J 2'� 2TQITGUUKXG VJKEMGPKPI QH 6$

YCNNU CPF %#4 #& UGRVC CV ��� ��� CPF �� J 2'�

*QVEJMKUU GV CN� 
����D�

����

���

���

���

�����

�����

� J 4CV� /


(����0�

����� YGGMU QNF

1DUGTXCVKQPU QH PQUG CPF %#4� 5COG TCVU CU KP *QVEJMKUU GV CN� 
����C�� ./ JKUVQRCVJQNQI[ QH %#4 KU VJG UCOG�

PGY OQTRJQOGVT[ QH 2/0U KP %#4 CPF PCUCN OWEQUC� 'ORJCUKU QP 2/0U KP PCUCN OWEQUC CPF PCUCN NCXCIG

EQORCTGF YKVJ 2/0U KP %#4 VKUUWGU CPF $#. CV GZRQUWTG GPF CPF CV ���� J 2'�

*QVEJMKUU GV CN� 
����C�

����

���

����

���

�����

�����

%QPVKPWQWU HQT

��� FC[U

4CV� /


9KUVCT

4+8�61:�

� YGGMU QNF

./� +PETGCUGF #/U KP %#4 CPF RCTGPEJ[OC� %#4 KPETGCUG RGTUKUVGF � FC[U 2'� 6'/ CPF 5'/� $#.

#/U JCF OKETQXKNNK CPF DNGDU KP CFFKVKQP VQ TWHHNGU EJCTCEVGTKUVKE QH #/U HTQO EQPVTQNU� #NUQ UGG 5GEVKQP ������

&QTOCPU GV CN� 
�����

����

���

%QPVKPWQWU HQT

� QT � FC[U

4CV� /


9KUVCT

4+8�61:�

� YGGMU QNF

'NCUVCUG�KPFWEGF GORJ[UGOC CPF UCNKPG EQPVTQN TCVU� ./ JKUVQRCVJQNQI[ CPF OQTRJQOGVT[ HQT CNXGQNCT UK\G� #NUQ

UGG 5GEVKQP ������ 6JG KPEKFGPEG CPF UGXGTKV[ QH %#4 ./ NGUKQPU YCU VJG UCOG KP GNCUVCUG� QT UCNKPG�VTGCVGF TCVU

GZRQUGF VQ 1 � 0Q EJCPIG KP CNXGQNCT UK\G FWG VQ 1 �� �

&QTOCPU GV CN� 
�����

���

���

���

���

� J 4CV� /


5�&�

� YGGMU QNF

./ JKUVQRCVJQNQI[� 0GETQRU[ �� J 2'� .WPI NGUKQPU HTQO ��� RRO PQV TGRQTVGF� DWV ��� RRO TGUWNVGF KP

KPETGCUGF #/U CPF KPETGCUGF EGNNWNCTKV[ QH CNXGQNCT UGRVC YKVJ HQECN VJKEMGPKPI� 0Q KPETGCUG KP &0# U[PVJGUKU D[

PCUCN GRKVJGNKWO� 5GG OKZVWTG GHHGEVU KP 5GEVKQP ����

/CWV\ GV CN� 
�����

���

����

���

���

���� J�

4GUV QT

GZGTEKUG

4CV


5�&�

./ JKUVQRCVJQNQI[ CPF OQTRJQOGVT[� 0Q GHHGEV HTQO ��� RRO CV TGUV� +PETGCUGF HTGG EGNNU KP CKTURCEGU CV

���� RRO CV TGUV� 'ZRQUWTG FWTKPI GZGTEKUG TGUWNVGF KP NCTIGT CTGCU YKVJ HTGG EGNNU CPF KP CTGCU QH UGRVC VJKEMGPGF

D[ KPHKNVTCVKPI EGNNU�

/CWV\ GV CN� 
����D�

����

���

���

�����

�� OKP�FC[ HQT

� FC[U�

5VTGPWQWU

GZGTEKUG

*QTUG


6JQTQWIJDTGF�

��� [GCTU QNF

)GNFKPI

./ CPF 6'/ JKUVQRCVJQNQI[ 
UGG CNUQ 5GEVKQP ������� ���� RRO� .GUKQPU NKOKVGF VQ XCEWQNGU UGGP QPN[ D[ 6'/

KP 6$ EKNKCVGF EGNNU� ��� RRO� )TQUU JGOQTTJCIG CPF GFGOC KP VYQ QH VJTGG JQTUGU� %#4 NGUKQPU� XKUKDNG QPN[ D[

6'/� KPENWFGF GFGOC� PGETQUKU CPF UNQWIJKPI QH 6[RG � EGNNU� UNKIJV KPETGCUG KP #/U� UJQTVGPGF EKNKC� CPF

XCEWQNGU KP EKNKCVGF CPF PQPEKNKCVGF DTQPEJKQNCT EGNNU�

6[NGT GV CN� 
����E�

����

���

���

�����

� J CV TGUV�

� J YKVJ GZGTEKUG

4CV� /


5�&�

� YGGMU QNF

'ZCOKPCVKQP �� J 2'� .WPI� ./ OQTRJQOGVT[ QH NGUKQPU CU C RGTEGPV QH RCTGPEJ[OC UGEVKQP CTGC� 0Q UVCVKUVKECN

GXCNWCVKQP QH ITQWRU GZRQUGF VQ 1 CV TGUV CPF GZGTEKUG� 6JG NGUKQP RGTEGPV QH RCTGPEJ[OC CRRGCTU EQPEGPVTCVKQP��

FGRGPFGPV CPF KPETGCUGF D[ GZGTEKUG UKOKNCT VQ /CWV\ GV CN� 
����D�� 0CUCN GRKVJGNKWO� 'XCNWCVGF RGTEGPV

VJ[OKFKPG NCDGNGF EGNNU KP TGURKTCVQT[ GRKVJGNKWO� 0Q EJCPIG FWG VQ 1 CV TGUV� 'HHGEVU QH OKZVWTGU KP 5GEVKQP ����
�

/CWV\ GV CN� 
�����

����

���

���

�����

�� J 4CV� (


5�&�

�� QT

��� FC[U QNF

./ OQTRJQOGVT[ CPF 5'/� 8 QH %#4 NGUKQPU� 'ZRQUGF CFWNVU NQUV DQF[ YGKIJV� #FWNVU GZRQUGF VQ ��� RROX

JCF UOCNNGT HKZGF NWPI XQNWOGU� .GUKQP 8 NCTIGT KP [QWPI VJCP CFWNV TCVU CV DQVJ EQPEGPVTCVKQPU� (TGG EGNN 
#/�
X

8 KPETGCUGF KP [QWPI TCVU CV ���� RRO EQORCTGF VQ CFWNVU� 6JG %#4 NGUKQPU YGTG UKOKNCT D[ 5'/� DWV [QWPIGT
X

TCVU JCF OQTG #/U KP VJG %#4� ;QWPIGT TCVU JCF NCTIGT %#4 NGUKQPU CPF OQTG #/U� DWV QNFGT TCVU JCF ITGCVGT

EJCPIGU KP DQF[ YGKIJV CPF HKZGF NWPI XQNWOG�

5VKNGU CPF 6[NGT 
�����
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1\QPG

%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP

5RGEKGU� 5GZ


5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

����

���

���

���

���

�����

���� J�FC[ HQT

� FC[U

4CV� /


(����

������� FC[U QNF

./ JKUVQRCVJQNQI[ CPF OQTRJQOGVT[ HQT RCTGPEJ[OCN FGPUKV[ CPF CNXGQNCT UK\G� 0Q UKIPKHKECPV EJCPIGU KP VJGUG

OQTRJQOGVTKE RCTCOGVGTU� *KUVQRCVJQNQI[� 4GRQTVGF QPN[ HQT ��� RRO 1 
 %1 EJCNNGPIG ITQWR� YJKEJ JCF
� �

OCZKOCN %#4 VKUUWG FCOCIG QP &C[U � CPF �� +PETGCUGF #/U QP &C[U � CPF � CPF HQEK QH PGETQVKE 6$

GRKVJGNKWO� $[ &C[ �� J[RGTRNCUKC QH 6$ GRKVJGNKWO CPF KPETGCUGF #/U CPF QVJGT KPHNCOOCVQT[ EGNNU� YJKEJ

EQORNGVGN[ HKNNGF UQOG %#4 CNXGQNK� /QTRJQNQIKE FCOCIG EQPVKPWGF� YJGTGCU RWNOQPCT[ HWPEVKQPCN EJCPIGU

CVVGPWCVGF� #NUQ UGG 5GEVKQP ������

6GRRGT GV CN� 
�����

��� ��� %QPVKPWQWU

WR VQ �� FC[U

4CV� /


9KUVCT ,EN�

� YGGMU QNF

5'/ OQTRJQOGVT[� KOOWPQE[VQEJGOKUVT[� 5GG 5GEVKQP ����� HQT DKQEJGOKUVT[� 0WODGT QH %NCTC EGNNU��O�

KPETGCUGF CV �� FC[U� DWV PQV GCTNKGT� 6JG NGPIVJ QH VJG %NCTC EGNN CRKECN RTQLGEVKQP YCU KPETGCUGF CHVGT � J�

FGETGCUGF CV � FC[� CPF PQV FKHHGTGPV CV QVJGT RGTKQFU� %[VQEJTQOG 2���� YCU NQECNK\GF VQ CITCPWNCT GPFQRNCUOKE

TGVKEWNWO QH %NCTC EGNNU�

5W\WMK GV CN� 
�����

��� ��� �� J�FC[ HQT

���� FC[U

4CV� /


(����

�� YGGMU QNF

./ OQTRJQOGVT[ QH VJ[OKFKPG�NCDGNGF EGNNU KP DTQPEJWU�CUUQEKCVGF N[ORJ PQFG CPF /.0� 1VJGT NWPI EJCPIGU

PQV FGUETKDGF� #NUQ UGG 5GEVKQP ������

&\KGF\KE GV CN� 
�����

���� ����� %QPVKPWQWU�

� FC[U

4CV� /


5�&�

������� I

./ OQTRJQOGVT[ QH %#4 
RTQZKOCN CNXGQNCT� NGUKQPU� +PETGCUGF EGPVTKCEKPCT NGUKQPU� 4CVU VTGCVGF YKVJ

FKOGVJ[NVJKQTWGC 
C * 1 UECXGPIGT� JCF UOCNNGT NGUKQP XQNWOGU�� �

9CTTGP GV CN� 
�����

���

���

�����

�����

�� J�FC[ HQT

� FC[U

/QWUG� (


%&��

%TN�%&��


%4�$4�

����� I

./ OQTRJQOGVT[ HQT CTGCN FGPUKV[ 
G�I�� XQNWOG FGPUKV[� QH NGUKQPU� 0Q EQORCTKUQP QH 1 CPF CKT GZRQUWTGU��

#NUQ UGG 5GEVKQP ������

&\KGF\KE CPF 9JKVG


����D�

���� ����� %QPVKPWQWU HQT

� FC[U

4CV� /


9KUVCT�

������� I

./ JKUVQRCVJQNQI[� 1\QPG�GZRQUGF TCVU ICKPGF NGUU DQF[ YGKIJV� +PETGCUGF EGNNU KP 6$ CPF %#4 #& UGRVC�

0WODGT QH EGNNU FKOKPKUJGF D[ &C[ � 2'� DWV HQEK QH #/U TGOCKPGF�

$CUUGVV GV CN� 
����C�

���

���

�����

���

%QPVKPWQWU HQT

� FC[U

4CV� /


9KUVCT�

� YGGMU QNF

./� %NCTC EGNN PWODGTU�OO QH 6$ DCUGOGPV OGODTCPG WPEJCPIGF� #NUQ UGG 5GEVKQP ������ %GNN KUQNCVKQP�

#NVJQWIJ VJG PWODGT QH KUQNCVGF %NCTC EGNNU��� EGNNU KUQNCVGF�NWPI YCU KPETGCUGF� VJG RGTEGPV %NCTC EGNNU KP VJG
�

KUQNCVG YCU PQV EJCPIGF� 6JG RGTEGPV 6[RG � EGNNU KP VJG KUQNCVG YCU KPETGCUGF� 0Q OQTRJQNQIKE QDUGTXCVKQPU CV

��� RRO�

8CP $TGG GV CN� 
�����

��� ����� %QPVKPWQWU HQT

� J

4CV� /


5�&�

������� I

$[ ./� 2/0U KP CNXGQNCT UGRVC KPETGCUGF VJTGG VKOGU CV � J 2'� 0WODGT QH UGRVCN 2/0U RGCMGF CV � J 2' CPF

VJGP TCRKFN[ FGENKPGF� (TGG EGNNU� UGRVCN VJKEMGPKPI� CPF EGNNWNCTKV[ KPETGCUGF YKVJ KPETGCUKPI VKOG 2'� #NUQ UGG

5GEVKQP ������

$JCNNC CPF ;QWPI


�����

���� ����� %QPVKPWQWU HQT

� FC[U

4CV� /


9KUVCT 4+8�61:�

� YGGMU QNF

./ OQTRJQOGVT[ QH JKUVQEJGOKECNN[ KFGPVKHKGF 6[RG � EGNNU� +PETGCUGF PWODGT QH 6[RG � EGNNU VJCP KP EQPVTQNU� &QTOCPU 
�����
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1\QPG

%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP

5RGEKGU� 5GZ


5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

���� ����� %QPVKPWQWU HQT

� FC[U

4CV� /

������� I

5OCNNGT DQF[ YGKIJVU� 0Q QVJGT UVCVKUVKECN EQORCTKUQP QH EQPVTQNU CPF 1 CNQPG 
UGG 5GEVKQPU ����� CPF �����
�

.CUV GV CN� 
�����

���

���

�����

�����

� J�FC[ HQT

� FC[U

&QI� /� (


$GCING�

� YGGMU QNF

./ OQTRJQOGVT[ HQT CNXGQNCT UK\G� /GCP NKPGCT KPVGTEGRVU NCTIGT 
KPFKECVKPI NCTIGT CNXGQNK� KP ���� DWV PQV ����RRO

ITQWR�

2JCNGP GV CN� 
�����

���

���

�����

�����

%QPVKPWQWU HQT

� J


+UQNCVGF

RGTHWUGF

NWPIU�

4CV� /


5�&�

������� I

./ CPF 6'/ OQTRJQNQI[� 0GETQUKU CPF UNQWIJKPI QH CKTYC[ GRKVJGNKCN EGNNU QH DTQPEJK CPF NCTIGT DTQPEJKQNGU� 6$

JCF NGUU UGXGTG NGUKQPU� KPENWFKPI HGYGT PGETQVKE EGNNU CPF NGUU FCOCIG VQ EKNKC� (TCIOGPVCVKQP QH UQOG 6[RG � EGNNU

YKVJ UQOG CTGCU QH DCTG DCUCN NCOKPC�

2KPQ GV CN� 
����C�

��� ����� %QPVKPWQWU HQT

� J

4CV� /


5�&�

�� YGGMU QNF

./ CPF 6'/ OQTRJQOGVT[� #NUQ UGG 5GEVKQP ������ 4CVU TGEGKXGF GKVJGT PQTOCN TCV UGTWO QT TCDDKV CPVK�TCV 2/0

UGTWO DGHQTG VJG GZRQUWTG� #V GZRQUWTG GPF� DQVJ GZRQUGF ITQWRU JCF C UOCNNGT XQNWOG QH EKNKCVGF EGNNU RGT WPKV CTGC

QH GRKVJGNKCN DCUCN NCOKPC 
8 � EQORCTGF YKVJ HKNVGTGF CKT EQPVTQNU YKVJ UKOKNCT UGTWO� %KNKCVGF EGNN 8 YCU CNUQ UOCNNGTU U

CV � CPF �� J 2'�

2KPQ GV CN� 
����D�

��� ����� �� �� �� CPF �� J 4CV� /


5�&�

�� FC[U QNF

6'/ OQTRJQOGVT[� #NUQ UGG 5GEVKQP ������ 8QNWOG QH PGETQVKE EGNNU RGT CTGC DCUCN NCOKPC 
8 � KP VJG 6$ NCTIGT VJCP
U

EQPVTQNU CV VJG GPF QH �� CPF ���J GZRQUWTG� DWV PQV CV QVJGT GZRQUWTG QT 2' VKOGU� 9KVJ KPETGCUKPI GZRQUWTG VKOG�

VJGTG YCU C UJKHV HTQO PGETQVKE EGNNU QP VJG DCUCN NCOKPC VQ PGETQVKE EGNNU HTGG KP VJG 6$ NWOGP� 6JG 8 QH PGETQVKE
U

CNXGQNCT EGNNU YCU KPETGCUGF CHVGT �� �� CPF �� J QH GZRQUWTG� 8KCDNG WPFKHHGTGPVKCVGF EGNN 8 KP 6$U YCU KPETGCUGF
U

CHVGT ��J GZRQUWTG HQNNQYGF D[ �� J 2'� ��J GZRQUWTG HQNNQYGF D[ �� J 2'� CPF CHVGT C ���J GZRQUWTG� +P CNXGQNK�

XKCDNG 6[RG � EGNN 8 YCU KPETGCUGF CHVGT C ���J GZRQUWTG� 6QVCN EQPPGEVKXG VKUUWG 8 EJCPIGU QPN[ KPETGCUGF KP 6$U
U U

CHVGT ��J GZRQUWTG HQNNQYGF D[ � J 2' CPF KP CNXGQNK CV VJG GPF QH ��J GZRQUWTG� 6JG 8 QH OKITCVQT[ EGNNU KP 6$
U

KPVGTUVKVKWO YCU QPN[ KPETGCUGF � J CHVGT C ��J GZRQUWTG� +P CNXGQNK� VJG 8 QH ECRKNNCTKGU YCU KPETGCUGF CHVGT ��J
U

GZRQUWTG�

2KPQ GV CN� 
����E�

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
D



�
��
�

6CDNG��������'HHGEVU�QH�1\QPG�QP�.WPI�5VTWEVWTG���.QPI�6GTO�'ZRQUWTGU�
 ��9GGMU�C

1\QPG

%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP

5RGEKGU� 5GZ


5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

$CUG

�����

URKMG VQ

����

$CUG

����

URKMG VQ

���

$CUG

�� J�FC[�

� FC[U�YGGM�

4CORGF URKMG

� J�FC[�

� FC[U�YGGM


�� �� ��� CPF

�� YGGMU�

4CV� /


(����

�� FC[U QNF

6'/ OQTRJQOGVT[� FCVC GZRTGUUGF CU XQNWOG RGT WPKV GRKVJGNKCN DCUGOGPV OGODTCPG 
8 �� #EWVG TGURQPUG KP VJG %#4U


RTQZKOCN CNXGQNCT� TGIKQP KPENWFGF KPETGCUGF #/U� KPVGTUVKVKCN GFGOC� CPF KPVGTUVKVKCN EGNN J[RGTVTQRJ[� 6JGUG EJCPIGU

UWDUKFGF D[ ��YGGMU GZRQUWTG� %JCPIGU CV �� CPF �� YGGMU KPENWFG KPETGCUGF 8 � VQVCN CNXGQNCT VKUUWG� CPF GRKVJGNKWO�
U

6[RG � EGNN KPETGCUGU KPENWFG 8 CV �� YGGMU� PWODGT CV �� YGGMU� �� 
 � YGGMU 2'� CPF �� YGGMU� CPF FGETGCUGF
U

UWTHCEG CTGC CV �� YGGMU� 6[RG � EGNN 8 KPETGCUGF CV �� YGGMU CPF CHVGT �� 
 �� YGGMU 2'� CPF PWODGT KPETGCUGF CV
U

�� YGGMU� 6QVCN KPVGTUVKVKWO YCU KPETGCUGF CV �� YGGMU� CPF PQPEGNNWNCT KPVGTUVKVKWO 
EQNNCIGP CPF DCUGOGPV OGODTCPG�

YCU KPETGCUGF CV �� CPF �� YGGMU� 6JKEMGPGF DCUGOGPV OGODTCPG JCF ET[UVCNNKPG FGRQUKVU� 0Q DTQPEJKQNK\CVKQP QT

EGPVTKCEKPCT CKTYC[ TGOQFGNKPI� %JCPIGU KP VGTOKPCN DTQPEJKQNCT EGNNU KPENWFG C FGETGCUG KP UWTHCEG CTGC QH EKNKCVGF CPF

PQPEKNKCVGF CV �� YGGMU� 0Q EJCPIGU KP DTQPEJKQNCT EGNN PWODGTU� #NN EJCPIGU FKOKPKUJGF� GZEGRV VJG KPETGCUGF XQNWOG

QH 6[RG � EGNNU CPF VJG VJKEMGPGF DCUGOGPV OGODTCPG� �� YGGMU 2'�

%JCPI GV CN� 
�����

#� ����

$� $CUG

�����

URKMG VQ

����

����

��� VQ

���

� YGGMU

� YGGMU

�� YGGMU

�� J�FC[

�� J�FC[

4CV


(����

� YGGMU QNF

%QORCTGF GHHGEVU QH # CPF $ GZRQUWTG TGIKOGPU� %WOWNCVKXG FQUGU HQT # 
$CTT[ GV CN�� ����� YGTG ���� CPF

����� RRO�J CPF� HQT $� YGTG ���� RRO�J CV � YGGMU CPF ����� RRO�J CV �� YGGMU� 6JG $ TGIKOGP CNQPG 
%JCPI GV CN��

����� KU FGUETKDGF GCTNKGT KP VJKU VCDNG� 6'/ OQTRJQOGVT[ QH %#4� 6JG RCVVGTP QH GZRQUWTG FKF PQV CHHGEV VJG FGITGG QH

KPLWT[�

%JCPI GV CN� 
�����

��� ��� � J�FC[�

� FC[U�YGGM

HQT � [GCT

4CDDKV� /


0<9�

����� MI

./ OQTRJQNQI[ CPF OQTRJQOGVT[ QH KPVTCRWNOQPCT[ EQPFWEVKPI CKTYC[U� 
#NUQ UGG 5GEVKQP ����� 0Q FKHHGTGPEG KP

PWODGT QH CKTYC[U�CTGC QT KP FKUVTKDWVKQP QH CKTYC[ UK\G� '5%U KP VJG UOCNNGUV EQPFWEVKPI CKTYC[U 
� ���� OO�

KPETGCUGF CV �� �� CPF �� OQ QH GZRQUWTG VQ 1 CPF FGETGCUGF CV � OQ 2'� '5%U KP VJG PGZV NCTIGT CKTYC[U 
����������

OO� QPN[ KPETGCUGF CHVGT � OQ QH GZRQUWTG CPF FGETGCUGF CV � OQ 2'� 0Q GHHGEV QP CKTYC[U  ���� OO�

5EJNGUKPIGT GV CN�


����C�

����

����

���

���

�� J�FC[ HQT

� YGGMU

4CV� /


(����

� FC[ QT � YGGMU

QNF

6'/ OQTRJQOGVT[ QH RTQZKOCN CNXGQNCT TGIKQP 
%#4�� 6[RG � GRKVJGNKCN EGNNU KPETGCUGF KP PWODGT CPF VJKEMPGUU� DWV

FGETGCUGF KP NWOKPCN CPF DCUCN NCOKPC UWTHCEG CTGC� 5QOG DCTG DCUGOGPV OGODTCPG YJGTG 6[RG � EGNNU UNQWIJGF� DWV

PQV UKIPKHKECPVN[ KPETGCUGF� #V ���� RRO� 6[RG � GRKVJGNKWO KPETGCUGF KP PWODGT� DWV PQV KP XQNWOG� VJKEMPGUU� QT

UWTHCEG CTGC� +PVGTUVKVKWO KPETGCUGF KP VJKEMPGUU KP CFWNVU CV ���� RRO� DWV PQV CV ���� RRO QT KP LWXGPKNGU� #/U

KPETGCUGF D[ ���� RRO CV DQVJ CIGU� DWV QPN[ QNFGT TCVU JCF KPETGCUGF KPVGTUVKVKCN #/U� 0Q FKHHGTGPEGU FWG VQ CIG�

$CTT[ GV CN� 
�����

����

���

���

���

���

�����

� J�FC[�

� FC[U�YGGM HQT

�� OQ

4CV� /


(����

��� YGGMU QNF

./ OQTRJQOGVT[ QH %#4 TGOQFGNKPI� 6JKEMGPGF VKRU QH CNXGQNCT UGRVC NKPKPI #&U 
CNXGQNCT GPVTCPEG TKPIU� ��� OO

HTQO 6$ KP TCVU GZRQUGF VQ ���� RRO CPF VQ ��� OO KP TCVU GZRQUGF VQ ��� RRO� +PVGTUVKVKCN EJCPIGU CEEQORCPKGF VJGUG

GRKVJGNKCN EJCPIGU�

2KPMGTVQP GV CN�


�����

����

���

���

���

���

�����

� J�FC[�

� FC[U�YGGM HQT

�� OQ

4CV� /


(����

��� YGGMU QNF

.CUGT UECPPKPI EQPHQECN ./ KOOWPQJKUVQEJGOKUVT[ HQT %%�� KP PQPEKNKCVGF DTQPEJKQNCT 
%NCTC� EGNNU� %NCTC EGNNU HTQO

TCVU GZRQUGF VQ ��� RRO� DWV PQV VQ ���� RRO� JCF KPETGCUGF EGNN XQNWOG QH ITCPWNG�DCUGF %%��� KPETGCUGF %%��

EQPEGPVTCVKQP YKVJKP VJG ITCPWNGU� CPF KPETGCUGF PWODGT QH ITCPWNGU RGT %NCTC EGNN RTQHKNG�

&QFIG GV CN� 
�����

����

����

���

���

���

���

�� J�YGGM�

� FC[U�YGGM HQT

� [GCTU


'ZCOKPGF CV ��

��� ��� ��� ���

CPF ��� YGGMU�

4CV� /


(���

%TN$4�

�� FC[U QNF

4CVU GZRQUGF VQ ��� RRO JCF UOCNNGT $9 CHVGT ��YGGMU GZRQUWTG� ./ JKUVQRCVJQNQI[� 0QUG� #V ����� RRO� OWEQWU

EGNN TGURKTCVQT[ GRKVJGNKWO J[RGTRNCUKC� PQ NGUKQPU KP OCKPUVGO QT NCTIG DTQPEJK� %#4� ����� RRO� 6$ GRKVJGNKWO

J[RGTRNCUVKE CPF J[RGTVTQRJKE� DTQPEJKQNCTK\CVKQP CPF CKTYC[ TGOQFGNKPI� 0Q EJCPIGU KP �����RRO ITQWR CHVGT �� YGGMU

QH GZRQUWTG� 2GTKDTQPEJKQNCT VKUUWG CPF #& YCNNU VJKEMGPGF D[ GQUKPQRJKNKE OCVGTKCN CHVGT �� YGGMU CV ��� RRO CPF CHVGT

���YGGMU CV ���� RRO� %QNNCIGP HQWPF KP VJGUG CTGCU WUKPI URGEKCN UVCKPU� +PETGCUGF #/U CV ����� RRO�

5OKNGT GV CN� 
�����

9TKIJV GV CN� 
�����

�����



�
��
�

6CDNG������
EQPV	F����'HHGEVU�QH�1\QPG�QP�.WPI�5VTWEVWTG���.QPI�6GTO�'ZRQUWTGU�
 ��9GGMU�C

1\QPG

%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP

5RGEKGU� 5GZ


5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

����

���

���

���

� J�FC[ HQT

� QT �� FC[U

/CECEC TCFKCVC� (� /

��� [GCTU QNF

6'/� 5'/� CPF ./ OQTRJQOGVT[� (KTUV IGPGTCVKQP 4$U JCF GRKVJGNKCN J[RGTRNCUKC� CPF CNXGQNK QRGPKPI

KPVQ VJGUG 4$U JCF KPETGCUGF #/U� 4$ GRKVJGNKWO VJKEMGPGF� DWV PQ FKHHGTGPEG FWG VQ GKVJGT GZRQUWTG

VKOG QT EQPEGPVTCVKQP� 4$ KPVGTUVKVKWO YCU VJKEMGPGF KP CNN GZRQUGF OQPMG[U� DWV DQVJ EGNNWNCT CPF

CEGNNWNCT EQORCTVOGPVU YGTG KPFKXKFWCNN[ VJKEMGPGF QPN[ CHVGT ���FC[U GZRQUWTG VQ ��� RRO� 0Q

FKHHGTGPEGU FWG VQ CIG QT IGPFGT� 0Q GXKFGPEG QH GRKVJGNKCN EGNN PGETQUKU PQT QH KPHNCOOCVQT[ EGNN

KPHKNVTCVKQP QVJGT VJCP VJG KPETGCUGF #/U�

*CTMGOC GV CN� 
�����

���� ��� �� J�FC[ HQT

� YGGMU

4CV� /


(����

� FC[ QT

� YGGMU QNF

6'/ OQTRJQOGVT[ QH VJG 6$U� .WOKPCN UWTHCEG CTGC EQXGTGF D[ EKNKC FGETGCUGF� CU FKF VJG NWOKPCN

UWTHCEG QH %NCTC 
PQPEKNKCVGF DTQPEJKQNCT� EGNNU� 0WODGT QH DTWUJ EGNNU FGETGCUGF� 0Q FKHHGTGPEGU FWG VQ

CIG�

$CTT[ GV CN� 
�����

���� ��� � J�FC[�

� FC[U�YGGM�

�FCKN[� HQT �� OQ

QT �UGCUQPCN� 1�

QFF OQPVJU�

HKNVGTGF CKT GXGP

OQPVJU HQT �� OQ


� OQ QH 1 �
�

/CECEC HCUEKEWNCTKU� /

� OQ QNF

./ OQTRJQOGVT[� #NUQ UGG 5GEVKQP ������ .QY�ITCFG TGURKTCVQT[ DTQPEJKQNKVKU KP DQVJ GZRQUGF ITQWRU�

%QORCTGF YKVJ EQPVTQNU� DQVJ ITQWRU QH GZRQUGF OQPMG[U JCF KPETGCUGF 8 QH VKUUWG QVJGT VJCP
X

RCTGPEJ[OC CPF 8 QH 4$U CPF VJGKT NWOGPU� $QVJ 8 CPF 8 QH 4$ YCNN KPETGCUGF KP VJG �FCKN[� ITQWR DWV
X X

PQV KP VJG �UGCUQPCN� ITQWR� 6JG QPN[ UKIPKHKECPV OQTRJQOGVTKE FKHHGTGPEG DGVYGGP VJG VYQ GZRQUGF

ITQWRU YCU VJG 8 QH EGNNU� OQUVN[ #/U� HTGG KP CKTURCEG NWOGPU� 6JKU FKHHGTGPEG CPF VJG FKHHGTGPEG KP
X

UKIPKHKECPEG QH VJG 4$ YCNN VJKEMPGUU YCU RTGUWOGF FWG VQ VJG FKHHGTGPEG KP VKOG CHVGT VJG NCUV 1 GZRQUWTG
�

CPF PGETQRU[� &CKN[ ITQWR PGETQRUKGF VJG FC[ CHVGT VJG NCUV GZRQUWTG� YJGTGCU UGCUQPCN ITQWR PGETQRUKGF

CHVGT C OQPVJ QH HKNVGTGF CKT� 5GCUQPCN ITQWR JCF CP COQWPV QH OQTRJQNQIKECN EJCPIGU UKOKNCT VQ VJG FCKN[

ITQWR�

6[NGT GV CN� 
�����

���� ��� � J�PKIJV�

� PKIJVU�YGGM�

�FCKN[� HQT �� OQ

QT �UGCUQPCN� 1
�

QFF OQPVJU�

HKNVGTGF CKT GXGP

OQPVJU HQT �� OQ

4CV� /


5�&�

�� FC[U QNF

./ OQTRJQNQI[ CPF OQTRJQOGVT[� /QPMG[ FCVC HTQO 6[NGT GV CN� ���� 
CDQXG� EQORCTGF YKVJ TCVU

GZRQUGF VQ C UKOKNCT TGIKOGP� 4CVU� 'UVKOCVGF VJG GZVGPV QH EGPVTKCEKPCT TGOQFGNKPI D[ EQWPVKPI VJG

PWODGT QH LWPEVKQPU QH DTQPEJKQNGU YKVJ #&U RGT CTGC QH NWPI UGEVKQP 
$�# ,�EO �� #V VJG GPF QH VJG
�

GZRQUWTG� DQVJ GZRQUGF ITQWRU JCF OQTG $�# ,�EO VJCP HKNVGTGF CKT EQPVTQNU� 4GEQXGT[ D[ �� FC[U 2'�
�

0Q FKHHGTGPEG DGVYGGP VJG VYQ GZRQUGF ITQWRU� GXGP VJQWIJ VJG FCKN[ ITQWR YCU GZRQUGF VYKEG CU OCP[

FC[U CU VJG UGCUQPCN ITQWR�

6[NGT GV CN� 
����C�

��� ��� � J�FC[�

� FC[U�YGGM HQT

� YGGMU

/QWUG� /


5YKUU�9GDUVGT�

0GYDQTP

./ OQTRJQOGVT[ QH JKUVQEJGOKECNN[ KFGPVKHKGF 6[RG � EGNNU� 6[RG � EGNNU VGPFGF VQ DG NCTIGT 
NQPIGT

NKPGCT KPVGTEGRVU�� CPF VJG PWODGT RGT OKETQUEQRG HKGNF VGPFGF VQ DG ITGCVGT� DWV VJG R XCNWGU YGTG

 ���� KP HKPCN FCVC KP YJKEJ VJG KOCIGU YGTG GFKVGF GNGEVTQPKECNN[� *QYGXGT� VJGUG XCNWGU YGTG

UKIPKHKECPV 
R � ����� KP WPGFKVGF FCVC� 'ZRQUGF OKEG JCF NCTIGT 
R � ����� DQF[ YGKIJVU CV DQVJ � CPF �

YGGMU�

5JGTYKP CPF 4KEJVGTU


�����
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6CDNG������
EQPV	F����'HHGEVU�QH�1\QPG�QP�.WPI�5VTWEVWTG���.QPI�6GTO�'ZRQUWTGU�
 ��9GGMU�C

1\QPG

%QPEGPVTCVKQP

'ZRQUWTG

&WTCVKQP

5RGEKGU� 5GZ


5VTCKP�

#IG
D

1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

���� ��� ��� J�FC[�

� FC[U�YGGM HQT

� YGGMU�

��� OO*I


����� O�

QT UGC NGXGN

/QWUG� /


5YKUU�9GDUVGT�

�� I

#WVQOCVGF ./ OQTRJQOGVT[ QH UVCKPCDNG GNCUVKP KP CNXGQNCT YCNNU� 5KOWNCVGF JKIJ CNVKVWFG 
����� O� YKVJ 1�


5*#�:� QT YKVJQWV 1 
5*#�%� TGUWNVGF KP NCTIGT NWPI XQNWOGU VJCP UGC�NGXGN EQPVTQNU 
5.�%�� DWV PQV
�

FKHHGTGPV HTQO GCEJ QVJGT� 7PNKMG OQUV UVWFKGU� UGC�NGXGN� 1 �GZRQUGF OKEG JCF VJG UOCNNGUV NWPI XQNWOGU�
�

#NXGQNCT YCNN CTGCU� CHVGT CFLWUVOGPV VQ 5.�% NWPI XQNWOGU� YGTG KPETGCUGF QPN[ KP VJG 5*#�: ITQWR�

#NXGQNCT YCNN GNCUVKP CTGC� CFLWUVGF VQ VJG 5.�% NWPI XQNWOGU� KPETGCUGF KP DQVJ JKIJ�CNVKVWFG ITQWRU

EQORCTGF VQ 5.�% CPF CNUQ YGTG FKHHGTGPV HTQO GCEJ QVJGT YKVJ VJG NCTIGUV COQWPV QH GNCUVKP CTGC KP VJG 5*#�

: ITQWR� *QYGXGT� KH VJG GNCUVKP CTGCU YGTG PQV CFLWUVGF HQT FKHHGTGPEGU KP NWPI XQNWOGU� VJGTG YGTG PQ

FKHHGTGPEGU DGVYGGP VJG ITQWRU�

&COLK CPF 5JGTYKP


�����

���

����

���

�����

� J�FC[�

� FC[U�YGGM HQT

�� FC[U

/CECEC TCFKCVC� /

��� [GCTU QNF

./ CPF 6'/ OQTRJQOGVT[ YKVJ GORJCUKU QP 4$U� 4GURKTCVQT[ DTQPEJKQNKVKU CPF RGTKDTQPEJKQNCT

KPHNCOOCVKQP� 4$ YCNNU VJKEMGT YKVJ UOCNNGT NWOGPU� +PETGCUGF YCNN VJKEMPGUU FWG DQVJ VQ VJKEMGT GRKVJGNKWO


UKIPKHKECPV QPN[ CV ���� RRO� CPF KPVGTUVKVKCN EQORQPGPVU� 'RKVJGNKCN EJCPIGU KP DQVJ 1 ITQWRU KPENWFG�

KPETGCUGF PQPEKNKCVGF DTQPEJKQNCT GRKVJGNKCN EGNNU CPF FGETGCUGF 6[RG � EGNNU� +PVGTUVKVKCN EJCPIGU KP DQVJ 1
�

ITQWRU KPENWFGF KPETGCUGF UOQQVJ OWUENG EGNNU� OCUV EGNNU� CPF HKDGTU� %QORQPGPVU KPETGCUGF CV ���� RRO�

DWV PQV CV ��� RRO� KPENWFGF KPVGTUVKVKCN #/U� 2/0U� CPF COQTRJQWU ITQWPF UWDUVCPEG�

/QHHCVV GV CN� 
�����

��� ��� � J�FC[�

� FC[U�YGGM HQT

�� �� �� CPF

�� OQ

4CV� /


9KUVCT�

��� I

./� 6'/� CPF ./ OQTRJQOGVT[ QH EQNNCIGP HKDGTU� $TQPEJKVKU� RGTKDTQPEJKVKU� %#4 TGOQFGNKPI� CPF

KPETGCUGF UVCKPCDNG EQNNCIGP KP DTQPEJKQNGU� 4CVU CRRCTGPVN[ JCF KPVGTEWTTGPV TGURKTCVQT[ FKUGCUG� CU �� QH

�� GZRQUGF TCVU FKGF QH RPGWOQPKC QT RWNOQPCT[ GFGOC� +P CFFKVKQP� KV CRRGCTU VJCV QPN[ QPG UGV QH �� TCVU

OCKPVCKPGF KP TQQO CKT UGTXGF CU EQPVTQNU HQT CNN GZRQUGF ITQWRU� GXGP VJQWIJ EQPVTQNU CPF GZRQUGF TCVU

YQWNF DG QH UKIPKHKECPVN[ FKHHGTGPV CIG CPF UK\G�

*KTQUJKOC GV CN� 
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./ JKUVQRCVJQNQI[� ��OQ GZRQUWTG� +PHNCOOCVKQP� OQPQPWENGCT EGNNU� CPF HKDTQDNCUVU KP #& YCNNU CPF YCNNU

QH CFLCEGPV %#4 CNXGQNK� 6$ PQV KPXQNXGF� ���OQ GZRQUWTG� 5KOKNCT VQ � OQ YKVJ RQUUKDN[ C UNKIJV KPETGCUG

KP #/U� UQOG KPETGCUGF VJKEMGPKPI QH EGPVTKCEKPCT #& CPF CNXGQNCT YCNNU� CPF C HGY HQEK QH DTQPEJKQNK\CVKQP


%#4 TGOQFGNKPI�� ���OQ GZRQUWTG 
 � OQ 2'� 5NKIJV FKNCVKQP QH #&U� OKPKOCN KPHNCOOCVQT[ TGCEVKQP�

UNKIJV VJKEMGPKPI QH #& CPF %#4 CNXGQNCT YCNNU� CPF C HGY HQEK QH DTQPEJKQNK\CVKQP�

)TQUU CPF 9JKVG 
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./ OQTRJQOGVT[ CPF JKUVQRCVJQNQI[� #NUQ UGG 5GEVKQP ������ /QTG VKUUWG� RTKOCTKN[ KPHNCOOCVQT[ EGNNU� CV

&C[ �� .KVVNG EJCPIG HTQO &C[U �� VQ ���� 6JKEMGPGF CKTYC[ YCNNU YKVJ KPETGCUGF EQNNCIGP� +PETGCUGF

EQNNCIGP KP CNXGQNCT YCNNU CNQPI VJG #&U�
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./ OQTRJQOGVT[ CPF 5'/� #NUQ UGG 5GEVKQP ������ 'PF QH ���PKIJV GZRQUWTG� 0Q FKHHGTGPEG KP $9�

JGOQINQDKP� QT VQVCN UGTWO RTQVGKPU� #V ���� DWV PQV ���� RRO� NCTIGT HKZGF CPF UCNKPG�HKNNGF NWPI XQNWOGU�

NWPI XQNWOG�$9 TCVKQU� CPF XQNWOGU QH RCTGPEJ[OC� #V DQVJ EQPEGPVTCVKQPU� KPETGCUGF 8 CPF 8 QH 4$ CPFX

4$ YCNNU CPF VJGKT TCVKQU VQ $9� $[ 5'/� TGOQFGNKPI QH %#4 CKTYC[U YKVJ VJG HQTOCVKQP QH 4$U CPF

VJKEMGPGF %#4 UGRVC CV DQVJ RRO� #HVGT �� FC[U 2'� (KZGF NWPI XQNWOG CV ���� RRO KPETGCUGF� 8 CPF 8
X

QH 4$ YCNNU CPF TCVKQ VQ $9 KPETGCUGF CV ���� RRO� CU FKF TCVKQU QH XQNWOGU VQ $9 HQT RCTGPEJ[OC� CNXGQNK�

VQVCN 4$� CPF 4$ YCNN� 5'/ TGXGCNGF RGTUKUVGPEG QH %#4 TGOQFGNKPI CPF VJKEMGPGF UGRVC�

6[NGT GV CN� 
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./ OQTRJQOGVT[ QH %#4 CKTYC[ TGOQFGNKPI� $QVJ 8 CPF 8 QH 4$U� CPF VJGKT YCNNU CPF NWOGPU�
X

KPETGCUGF CV GPF QH GZRQUWTG CPF � OQ 2'� 4$ KPVGTPCN FKCOGVGTU YGTG UOCNNGT CV GZRQUWTG GPF� DWV PQV CV �

OQ 2'� 8 HTGG EGNNU� OQUVN[ #/U� KPETGCUGF QPN[ CV GZRQUWTG GPF� 0Q FKHHGTGPEGU KP $9 QT HKZGF NWPI
X

XQNWOGU�
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./ JKUVQRCVJQNQI[� #NUQ UGG 5GEVKQP ������ 'ZRQUWTG GPF� %#4 KPHNCOOCVKQP QH 6$� #&� CPF %#4


RTQZKOCN� CNXGQNK EJCTCEVGTK\GF D[ GFGOC YKVJ OQPQPWENGCT CPF NGWMQE[VG KPHKNVTCVKQP� � YGGMU 2'� (GY

KPHNCOOCVQT[ HQEK� GFGOC FGETGCUGF� CPF KPVGTUVKVKCN OCUV EGNNU� 5NKIJV VJKEMGPKPI QH #&U CPF UGRVC� �

YGGMU 2'� +PHNCOOCVKQP ENGCTGF� 6$ YCNNU UNKIJVN[ VJKEMGPGF D[ COQTRJQWU OCVTKZ�

)TQUU CPF 9JKVG 
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./ CPF 6'/ OQTRJQNQI[� 4$� +PETGCUGF XQNWOG QH VQVCN 4$ CPF QH 4$ YCNN CPF NWOGP� 4$ YCNNU

VJKEMGPGF D[ KPVGTUVKVKCN KPHNCOOCVKQP YKVJ GFGOC� J[RGTGOKC� HKDTQUKU� CPF J[RGTVTQRJKGF UOQQVJ OWUENG

CPF D[ KPVGTUVKVKCN OQPQPWENGCT EGNNU� ITCPWNQE[VGU� CPF RNCUOC EGNNU� 'RKVJGNKCN CPF XCUEWNCT DCUCN NCOKPC

HWUGF� 6$� 5OCNNGT KPVGTPCN FKCOGVGT CPF UOCNNGT NWOKPCN XQNWOG� DWV PQ EJCPIG KP VQVCN 6$ XQNWOG QT KP

YCNN XQNWOG� 2TQZKOCN #&� /QUV UGXGTG EGNN FCOCIG CPF KPHNCOOCVKQP CV CNXGQNCT UGRVCN VKRU 
CNXGQNCT

GPVTCPEG TKPIU�� 'RKVJGNKWO CV VJGUG VKRU YCU HTGSWGPVN[ PGETQVKE QT OKUUKPI� NGCXKPI DCTG DCUGOGPV

OGODTCPG� &WEV YCNNU VJKEMGT FWG OCKPN[ VQ KPETGCUGF KPVGTUVKVKCN GFGOC� HKDTQUKU� CPF EGNNWNCT KPHKNVTCVGU�

$CUCN NCOKPC VJKEMGPGF� URNKV QT FWRNKECVGF� CPF JCF ITCPWNCT FGRQUKVU� 5KVG QH OQUV UGXGTG KPLWT[ UJKHVGF

RTQITGUUKXGN[ FKUVCNN[ CU PGY UGIOGPVU QH 4$ YGTG HQTOGF�
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./ CPF 6'/ OQTRJQOGVT[� $QVJ ITQWRU GZCOKPGF CV GZRQUWTG GPF� 6JG NGUKQPU YGTG CU RTGXKQWUN[

FGUETKDGF D[ $CTT GV CN� 
������ $QVJ ITQWRU JCF %#4 CKTYC[ TGOQFGNKPI YKVJ VJG HQTOCVKQP QH PGY 4$U�

6JG QPN[ OQTRJQOGVTKE FKHHGTGPEG KP 4$U DGVYGGP VJG ITQWRU YCU VJG XQNWOG QH 4$ YCNN� YJKEJ YCU

ITGCVGT KP VJG FCKN[ ITQWR� DWV DQVJ ITQWRU YGTG ITGCVGT VJCP EQPVTQNU� 6JG XQNWOG QH VJG VQVCN 4$ CPF QH

4$ NWOGP YCU KPETGCUGF KP VJG FCKN[ ITQWR� 4$ GRKVJGNKWO QH VJG FCKN[ ITQWR YCU OQTG FKHHGTGPVKCVGF� 6$

KPVGTUVKVKWO YCU KPETGCUGF KP VJG GRKUQFKE ITQWR� #NXGQNCT FWEV�UCE NWOGP XQNWOG YCU KPETGCUGF KP DQVJ

ITQWRU YKVJ VJG KPETGCUG KP VJG GRKUQFKE ITQWR UKIPKHKECPVN[ ITGCVGT VJCP VJG FCKN[ ITQWR� #NXGQNCT XQNWOG

YCU FGETGCUGF KP VJG GRKUQFKE ITQWR� 6JG VQVCN COQWPV QH %#4 FCOCIG YCU PQV FKHHGTGPV HQT DQVJ GRKUQFKE
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./ OQTRJQOGVT[� JKUVQEJGOKUVT[� CWVQTCFKQITCRJ[� CPF 5'/� CPF 6'/ OQTRJQOGVT[� 0GKVJGT � PQT

�� FC[U QH GZRQUWTG CNVGTGF VJG EGNN FGPUKV[ QH EKNKCVGF� UGTQWU� DCUCN� DTWUJ� OKITCVQT[� QT WPKFGPVKHKGF EGNNU

KP VTCEJGCN GRKVJGNKWO� � FC[U� &COCIG VQ EKNKC CPF EKNKCVGF EGNNU� KPENWFKPI PGETQUKU� 6J[OKFKPG NCDGNKPI

KPFGZ KPETGCUGF� 5GTQWU EGNN JKUVQEJGOKUVT[ WPEJCPIGF� �� FC[U� .GUU GXKFGPEG QH KPLWT[ VJCP CV � FC[U�

DWV OQTG FCOCIGF EKNKCVGF EGNNU VJCP KP EQPVTQNU� %QORNGVG TGEQXGT[ QH VJG GRKVJGNKCN EJCPIGU D[ �� FC[U
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./ OQTRJQOGVT[ CPF 5'/ QH %#4� 4GOQFGNKPI QH %#4� +PETGCUGF VJKEMPGUU QH UGRVCN GFIG 
VKRU� QH

CNXGQNK� YJKEJ HQTO VJG YCNNU QH #&U 
CNXGQNCT GPVTCPEG TKPIU� WR VQ ��� OO HTQO 6$� #NXGQNCT UGRVC

VJKEMGPGF D[ TGRNCEGOGPV QH 6[RG � EGNNU D[ 6[RG � CPF DTQPEJKQNCT EGNNU VQ ��� OO HTQO 6$�

2KPMGTVQP GV CN� 
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./ OQTRJQOGVT[� 5'/� EQPHQECN OKETQUEQR[� KOOWPQE[VQEJGOKUVT[� CPF EQPXGPVKQPCN JKUVQEJGOKUVT[�

4GOQFGNKPI QH %#4� (QTOGT #&U YGTG EQPXGTVGF VQ 4$U� $TQPEJKQNCT GRKVJGNKWO KP VJGUG HQTOGT #&U

EQPUKUVGF QH YGNN�FKHHGTGPVKCVGF EKNKCVGF CPF PQPEKNKCVGF DTQPEJKQNCT 
%NCTC� EGNNU�

2KPMGTVQP GV CN� 
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��QT����FC[U���6JG[�UCORNGF�HQWT�TGIKQPU�QH�VJG�PCUCN�ECXKV[�CPF�PCUQRJCT[PZ���%JCPIGU�YGTG

NKOKVGF�VQ�VJG�TGURKTCVQT[�CPF�VTCPUKVKQPCN�GRKVJGNKWO�KP�VJG�VYQ�OQUV�TQUVTCN�
CPVGTKQT��QH�VJG

HQWT�UGEVKQPU���0Q�EJCPIGU�YGTG�TGRQTVGF�KP�VJG�ECWFCN�
RQUVGTKQT��VYQ�UGEVKQPU��VJG�NCUV�QH

YJKEJ�KPENWFGF�VJG�PCUQRJCT[PZ���6JG�TGURKTCVQT[�GRKVJGNKWO�QH�VJG�TQUVTCN�PCUCN�ECXKV[�JCF

DQVJ�SWCNKVCVKXG�CPF�SWCPVKVCVKXG�EJCPIGU���3WCPVKVCVKXG�EJCPIGU�KPENWFGF�FGETGCUGF�FGPUKV[�QH

EKNKCVGF�EGNNU�EJCTCEVGTK\GF�SWCNKVCVKXGN[�D[�OWNVKHQECN�NQUU�QH�EKNKC��PGETQVKE�EKNKCVGF�EGNNU�

EKNKCVGF�EGNNU�YKVJ�CVVGPWCVGF�EKNKC��CPF�QVJGTU�YKVJ�QPN[�OKETQXKNNCT�UWTHCEG���6JG�TGURKTCVQT[

GRKVJGNKWO�CNUQ�JCF�CP�KPETGCUGF�FGPUKV[�QH�5/)�EGNNU��RTGUWOCDN[�TGNCVGF�VQ��TGRCKT�RTQEGUUGU��
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KPVTCE[VQRNCUOKE�NWOGPU�EQPVCKPKPI�DQVJ�EKNKC�CPF�OKETQXKNNK���3WCNKVCVKXG�EJCPIGU�YGTG�CNUQ

UGGP�KP�OWEQWU�
IQDNGV��EGNNU��YJKEJ�CRRGCTGF�VQ�JCXG�HGYGT�UGETGVQT[�ITCPWNGU�CPF�FKNCVGF

GPFQRNCUOKE�EKUVGTPCG���1\QPG�GZRQUWTG�TGUWNVGF�KP�OQTG�PQPEKNKCVGF�EGNNU�YKVJ�UGETGVQT[

ITCPWNGU�CPF�YKVJ�FKNCVGF�EKUVGTPCG�QH�VJG�GPFQRNCUOKE�TGVKEWNWO���.KMG�VJG�TGURKTCVQT[

GRKVJGNKWO��VJG�VTCPUKVKQPCN�GRKVJGNKWO�JCF�CP�KPETGCUGF�FGPUKV[�QH�5/)�EGNNU���+P�DQVJ
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�

VQ�GKVJGT������QT������RRO���6JG�JKUVQEJGOKUVT[�CPF�E[VQEJGOKUVT[�QH�VJG�PCUCN�GRKVJGNKC�HTQO

VJGUG�OQPMG[U�YGTG�UVWFKGF�D[�&KOKVTKCFKU�
��������6JKU�KPXGUVKICVQT�TGRQTVGF�EJCPIGU�KP�VJG
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OQTRJQOGVT[�QT�&0#�U[PVJGUKU�CPF�FQEWOGPV�VJG�UVQTGF�OWEQUWDUVCPEG�D[�JKUVQEJGOKUVT[�CPF
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RQUVGZRQUWTG�RGTKQFU�KP�HKNVGTGF�CKT�HQT�WR�VQ����J��UQ�VJCV�VJG�VQVCN�GZRQUWTG�CPF�RQUVGZRQUWTG

RGTKQF�FKF�PQV�GZEGGF����J���5QOG�QH�VJG�TCVU�YGTG�WUGF�HQT�$#.�
UGG�5GEVKQP���������QVJGTU

HQT�6'/�OQTRJQOGVT[���6JG�OQTRJQOGVTKE�FCVC�CTG�GZRTGUUGF�CU�8 �XCNWGU���#HVGT�C���J
U

GZRQUWTG��PGETQUKU�YCU�VJG�FQOKPCPV�OQTRJQNQIKE�HGCVWTG��YKVJ�KPETGCUGU�KP�8 �QH�PGETQVKE�EGNNU
U

KP�VJG�6$�GRKVJGNKWO�
EKNKCVGF�EGNNU��CPF�KP�%#4�CNXGQNK�
6[RG���EGNNU����9KVJ�KPETGCUKPI�VKOG

QH�GZRQUWTG�QT�RQUVGZRQUWTG��VJG�XQNWOG�QH�PGETQVKE�EGNNU�KP�6$U�UJKHVGF�HTQO�VJG�GRKVJGNKWO�VQ

VJG�NWOGP��YKVJ�VJKU�EJCPIG�DGKPI�UKIPKHKECPV�CV����J���+P�%#4�CNXGQNK��KPETGCUGF�8 �QH�VQVCN
U

PGETQVKE�EGNNU�QEEWTTGF�CV�������CPF����J�QH�GZRQUWTG�CPF�CV����J�KP�VJG�GRKVJGNKWO���*GCNKPI�KP

VJG�6$U��GXKFGPEGF�D[�KPETGCUGF�8 �QH�WPFKHHGTGPVKCVGF�EGNNU��YCU�WPFGTYC[����J�CHVGT�C���J
U

GZRQUWTG�����J�CHVGT�CP���J�GZRQUWTG��CPF�KOOGFKCVGN[�CHVGT����J�QH�GZRQUWTG���6JG�QPN[

UKIPKHKECPV�EJCPIG�KP�XKCDNG�CNXGQNCT�EGNNU�YCU�CP�KPETGCUG�KP�8 �QH�6[RG���EGNNU�CHVGT����J�QH
U

GZRQUWTG���6JKU�KPETGCUG�CRRGCTGF�RTGFQOKPCPVN[�FWG�VQ�UYGNNKPI�QH�KPFKXKFWCN�6[RG���EGNNU��

+PETGCUGF�8 �QH�VQVCN�6$�KPVGTUVKVKWO�QEEWTTGF���J�CHVGT�CP���J�GZRQUWTG���+P�%#4�CNXGQNK��VQVCN
U

KPVGTUVKVKWO�YCU�KPETGCUGF�CHVGT���J�QH�GZRQUWTG��YKVJ�OWEJ�QH�VJG�KPETGCUG�FWG�VQ�CP�KPETGCUG

KP�ECRKNNCT[�XQNWOG��

%JCPI�GV�CN��
������WUGF�6'/�OQTRJQOGVT[�VQ�GXCNWCVG�EGNNWNCT�CPF�KPVGTUVKVKCN

TGURQPUGU�KP�VJG�%#4��6$��CPF�CNXGQNK�
RTQZKOCN�CNXGQNK��QH�TCVU�GZRQUGF�VQ�C���J�RGCM�UNQYN[

TKUKPI�VQ������RRO�1 �UWRGTKORQUGF�QP�C����J�DCEMITQWPF�NGXGN�QH������RRO�
VJG�DCEMITQWPF
�

YCU���FC[U�YGGM��VJG�RGCM�YCU���FC[U�YGGM����%JCPI�CPF�EQ�YQTMGTU�GZCOKPGF�TCVU�CHVGT������

����CPF����YGGMU�QH�GZRQUWTG����YGGMU�CHVGT�C����YGGM�GZRQUWTG��CPF����YGGMU�CHVGT�C

���YGGM�GZRQUWTG���%GPVTKCEKPCT�TGIKQP�CNXGQNK�JCF�C�NCTIGT�XQNWOG�QH�VQVCN�VKUUWG�CPF�VQVCN

GRKVJGNKWO�RGT�CTGC�QH�DCUGOGPV�OGODTCPG�
8 ��QPN[�CHVGT����QT����YGGMU�QH�GZRQUWTG��CPF
U

VJGUG�XCNWGU�YGTG�PQV�FKHHGTGPV�CHVGT�RQUVGZRQUWTG�RGTKQFU���6[RG���EGNNU�JCF�C�NCTIGT�XQNWOG

QPN[�CV����YGGMU�QH�GZRQUWTG��KPETGCUGF�PWODGTU�CV����YGGMU��CPF�KPETGCUGF�PWODGTU�CHVGT

���YGGMU�QH�GZRQUWTG�RNWU���YGGMU�RQUVGZRQUWTG���6[RG���EGNN�8 �YCU�KPETGCUGF�QPN[�CHVGT
U

���YGGMU�QH�GZRQUWTG�CPF����YGGMU�QH�GZRQUWTG�RNWU����YGGMU�RQUVGZRQUWTG���/CETQRJCIGU�KP

VJG�%#4�CNXGQNK�YGTG�KPETGCUGF�QPN[�CHVGT���YGGM�QH�GZRQUWTG���+P�%#4�CNXGQNK��DQVJ

KPVGTUVKVKCN�EGNNU�CPF�OCVTKZ�YGTG�KPETGCUGF�CHVGT���YGGM�QH�GZRQUWTG��CPF�VJG�OCVTKZ�KPETGCUGF

CICKP�CHVGT����CPF����YGGMU�QH�GZRQUWTG���6JKU�FKHHGTGPEG�YCU�PQ�NQPIGT�UKIPKHKECPV�CHVGT�GKVJGT

RQUVGZRQUWTG�RGTKQF���#NVJQWIJ�VJG�FCVC�CTG�PQV�KP�VJG�VCDNGU�QT�HKIWTGU�KP�VJG�CTVKENG��VJG�VGZV

KPFKECVGU�VJCV�DQVJ�GRKVJGNKCN�CPF�GPFQVJGNKCN�DCUGOGPV�OGODTCPGU�YGTG�VJKEMGPGF�CHVGT����CPF

���YGGMU�QH�GZRQUWTG�CPF�CHVGT�VJG����YGGM�RQUVGZRQUWTG�RGTKQF���%T[UVCNNKPG�FGRQUKVU�KP�VJG

DCUGOGPV�OGODTCPG�CTG�FGOQPUVTCVGF�KP�(KIWTG�������+P�6$U��VJG�NWOKPCN�UWTHCEG�CTGC�QH�%NCTC

EGNNU�YCU�TGFWEGF�CV���YGGM�QH�GZRQUWTG��CPF�DQVJ�EKNKCVGF�CPF�%NCTC�EGNNU�JCF�UOCNNGT�NWOKPCN

UWTHCEG�CTGCU�CHVGT����YGGMU�QH�GZRQUWTG��VJGUG�TGVWTPGF�VQ�EQPVTQN�XCNWGU�FWTKPI�VJG
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����
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CTTQY�JGCFU����+PUGV
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CTTQYU��CPF�EGNNWNCT�GZVGPUKQPU
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�������������YJQ�WUGF�UKOKNCT�6'/
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%GNNWNCT�CPF�KPVGTUVKVKCN�EJCPIGU�YGTG�UVWFKGF�KP�PQPJWOCP�RTKOCVGU�GZRQUGF
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������CPF�*CTMGOC�GV�CN��
�������WUKPI�6'/�CPF
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������KU�TGRQTVGF�JGTG�DGECWUG�VJG�EQPEGPVTCVKQPU
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YGTG�����CPF������RRO���*CTMGOC�CPF�EQ�YQTMGTU�CNUQ�UVWFKGF�TGCEVKQPU�CHVGT�QPN[���FC[U�QH

GZRQUWTG�VQ������RRO���6JGTG�YGTG�PQ�OCLQT�FKHHGTGPEGU�COQPI�VJG�VJTGG��GZRQUGF�ITQWRU
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TGRQTVGF�VJG�FGXGNQROGPV�KP�TCVU�QH�CP�CKTYC[�YKVJ�VJG�CRRGCTCPEG�QH�4$U�DGVYGGP�VJG�6$�CPF
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TCVJGT�VJCP�UGRCTCVG�CU�KP�CNXGQNK���/QUV�6[RG���EGNN�PGETQUKU�YCU�HQWPF�CV�VJG�VKRU�QH�CNXGQNCT

UGRVC�KOOGFKCVGN[�CFLCEGPV�VQ�VJG�4$�#&�LWPEVKQP���6JWU��VJG�OQUV�UGXGTG�GRKVJGNKCN�FCOCIG

FKF�PQV�QEEWT�CV�VJG�OQUV�RTQZKOCN�CNXGQNWU�KP�VJG�%#4��DWV�TCVJGT�KP�VJG�CNXGQNWU�KOOGFKCVGN[
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KPXGUVKICVQTU�TGRQTVGF�YGNN�FKHHGTGPVKCVGF�EKNKCVGF�CPF�PQPEKNKCVGF�DTQPEJKQNCT�GRKVJGNKWO�NKPKPI

%#4�CKTYC[U�VJCV�YQWNF�QVJGTYKUG�DG�#&U���5QOG�QH�VJKU�GRKVJGNKWO�GZVGPFGF�HKXG�CNXGQNK

HTQO�VJG�6$���6JWU��VJG�6[RG���CPF���EGNNU�EJCTCEVGTKUVKE�QH�#&U�YGTG�TGRNCEGF�D[�DQVJ�V[RGU

QH�DTQPEJKQNCT�EGNNU�EJCTCEVGTKUVKE�QH�4$U�YJGP�4$U�CTG�RTGUGPV�KP�EQPVTQN�TCVU���2KPMGTVQP
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�
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HTQO�TCVU�GZRQUGF�VQ������RRO�1 �
�

6JG�UCOG�RJGPQOGPC�CRRCTGPVN[�QEEWTU�KP�CPKOCNU�YKVJ�UGXGTCN�IGPGTCVKQPU�QH�4$U

CU�KPETGCUGU�KP�8 �CPF�XQNWOG�
8��QH�4$U�JCXG�DGGP�TGRQTVGF�KP�CNN�1 �GZRQUGF�OQPMG[U
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QEEWT�EQPEQOKVCPVN[��CPF�KPHNCOOCVQT[�EJCPIGU�KP�CP�CKTYC[�OC[�KPFKECVG�HWVWTG�TGOQFGNKPI��

/GNNKEM�GV�CN��
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VJCV��KP�OQPMG[U�GZRQUGF�VQ�����RRO����J�FC[�HQT����FC[U��CNN�IGPGTCVKQPU�QH�4$U�EQPVCKPGF

CIITGICVGU�QH�KPHNCOOCVQT[�EGNNU���/QPMG[U�GZRQUGF�VQ�NQYGT�EQPEGPVTCVKQPU�HQT�VJG�UCOG�QT

NQPIGT�VKOG�JCXG�KPETGCUGF�8 �CPF�8�QH�4$U�
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X
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6[RG���EGNNU�JCF�DGGP�UNQWIJGF��DWV�VJG�COQWPV�YCU�PQV�KPETGCUGF�KP�GZRQUGF�ITQWRU���+P�VJG

�����RRO�ITQWRU��DWV�PQV�KP�VJG������RRO�ITQWRU��6[RG���EGNNU�YGTG�KPETGCUGF�KP�FGPUKV[�RGT

USWCTG�OKNNKOGVGT�DCUGOGPV�OGODTCPG�DWV�PQV�KP�XQNWOG���#NXGQNCT�KPVGTUVKVKWO�YCU�KPETGCUGF

QPN[�KP�CFWNVU�GZRQUGF�VQ������RRO���/CETQRJCIGU�KP�CNXGQNK�YGTG�KPETGCUGF�KP�DQVJ�CIG�ITQWRU

GZRQUGF�VQ������RRO��DWV�PQV�KP�CFWNVU�GZRQUGF�VQ������RRO���+PVGTUVKVKCN�#/U�YGTG�KPETGCUGF

QPN[�KP�CFWNVU�GZRQUGF�VQ������RRO���6JG�6'/�OQTRJQOGVT[�QH�6$U�HTQO�VJGUG�TCVU�FKF�PQV

KPENWFG�CFWNVU�GZRQUGF�VQ������RRO�
$CTT[�GV�CN�����������6JGTG�YGTG�PQ�FKHHGTGPEGU�FWG�VQ�CIG

CV�UVCTV�QH�GZRQUWTG���+P�DQVJ�LWXGPKNG�CPF�CFWNV�TCVU�GZRQUGF�VQ������RRO��$CTT[�CPF�EQ�

YQTMGTU�HQWPF�VJCV�VJG�NWOKPCN�UWTHCEG�EQXGTGF�D[�EKNKC�CPF�D[�PQPEKNKCVGF�DTQPEJKQNCT�
%NCTC�

EGNNU�YCU�TGFWEGF���6JG�PWODGT�QH�DTWUJ�EGNNU�YCU�CNUQ�FGETGCUGF�

5VKNGU�CPF�6[NGT�
������UVWFKGF�GHHGEVU�KP�C�YKFGT�TCPIG�QH�CIGU�WUKPI�./

OQTRJQOGVT[�CPF�5'/���6JG[�GZRQUGF�����CPF�����FC[�QNF�HGOCNG�TCVU�VQ������QT�����RRO�1
�

EQPVKPWQWUN[�HQT����J���$QF[�YGKIJVU�QH�VJG�����FC[�QNF�TCVU��DWV�PQV�QH�VJQUG����FC[U�QNF�

FGETGCUGF�FWTKPI�GZRQUWTG���(KZGF�NWPI�XQNWOGU�QH�����FC[�QNF�TCVU�GZRQUGF�VQ�����DWV�PQV

�����RRO�YGTG�UOCNNGT�VJCP�UCOG�CIG�EQPVTQNU���6JG�8 �QH�%#4�NGUKQPU�YCU�NCTIGT�KP
X

���FC[�QNF�TCVU�VJCP�KP�VJG�����FC[�QNF�TCVU�GZRQUGF�VQ�GKVJGT�EQPEGPVTCVKQP���6JG�8 �QH�EGNNU
X

HTGG�KP�NWOGPU�
#/U��YCU�KPETGCUGF�KP�[QWPI�TCVU�GZRQUGF�VQ������RRO�EQORCTGF�VQ�VJG�QNFGT

TCVU��DWV�YCU�PQV�FKHHGTGPV�HQT�TCVU�GZRQUGF�VQ�����RRO���;QWPI�TCVU�GZRQUGF�VQ�GKVJGT

EQPEGPVTCVKQP�JCF�NCTIGT�%#4�NGUKQPU�VJCP�VJG�QNFGT�TCVU��CPF�[QWPI�TCVU�GZRQUGF�VQ�VJG�NQYGT

EQPEGPVTCVKQP�JCF�OQTG�#/U���1NFGT�TCVU�JCF�ITGCVGT�EJCPIGU�KP�DQF[�YGKIJV�CPF��KP�VJQUG

GZRQUGF�VQ�VJG�JKIJGT�EQPEGPVTCVKQP��KP�HKZGF�NWPI�XQNWOG��

'HHGEVU�QH�'ZGTEKUG
'ZGTEKUG�KPETGCUGU�VJG�FQUG�QH�KPJCNGF�VQZKECPVU�FGNKXGTGF�VQ�UGPUKVKXG�EGNNU�
UGG

%JCRVGT������/CWV\�GV�CN��
����D��UVWFKGF�VJG�GHHGEVU�QH�����CPF������RRO�1 �QP�TCVU�CV�TGUV�CPF
�

FWTKPI�UGXGTCN�VTGCFOKNN�GZGTEKUG�RTQVQEQNU���6JG[�HQWPF�KPETGCUGF�RGTEGPV�QH�NWPI�RCTGPEJ[OCN

CTGC�EQPVCKPKPI�HTGG�EGNNU�
#/U��KP�GZGTEKUGF�TCVU�GZRQUGF�VQ�DQVJ�EQPEGPVTCVKQPU�EQORCTGF�VQ



����

TCVU�GZRQUGF�CV�TGUV���#V�VJG�JKIJGT�EQPEGPVTCVKQP��VJGTG�YCU�CNUQ�CP�KPETGCUG�KP�VJG�RGTEGPV�QH

RCTGPEJ[OCN�CTGC�YKVJ�VJKEMGPGF�#&U�CPF�CNXGQNCT�UGRVC���

6[NGT�GV�CN��
����E��GZRQUGF�VJQTQWIJDTGF�JQTUGU�
VTCKPGF�VQ�C�VTGCFOKNN��VQ������QT

����RRO�1 �HQT����OKP�QP���EQPUGEWVKXG�FC[U�WUKPI�C�RTQVQEQN�VJCV�KPENWFGF���OKP�QH�ITCFGF
�

GZGTEKUG�
��OKP�CV�OCZKOWO�URGGF��CPF����OKP�QH��EQQN�QWV����&WTKPI�OCZKOCN�GZGTEKUG�

JQTUGU�KPETGCUG�VJGKT�TCVG�QH�QZ[IGP�EQPUWORVKQP�OQTG�VJCP�QVJGT�URGEKGU���6YQ�QH�VJTGG�JQTUGU

GZRQUGF�VQ�����RRO�1 �JCF�UKIPKHKECPV�CTGCU�QH�JGOQTTJCIG�CPF�GFGOC��CPF�QPG�QH�VJGO
�

TGHWUGF�VJG�UGEQPF�FC[	U�GZGTEKUG�CPF�GZRQUWTG���$[�6'/��CNN�JQTUGU�GZRQUGF�VQ�����RRO�JCF

%#4�NGUKQPU�KPENWFKPI�PGETQUKU�QH�6[RG���EGNNU���.GUKQPU�KP�VJQUG�GZRQUGF�VQ������YGTG�NKOKVGF

VQ�%#4�EKNKCVGF�EGNNU���0Q�JQTUGU�YGTG�GZRQUGF�CV�TGUV�HQT�EQORCTKUQP��

'NCUVCUG�+PFWEGF�'ORJ[UGOC
4CVU�YKVJ�GNCUVCUG�KPFWEGF�GORJ[UGOC�CPF�UCNKPG�KPUVKNNGF�EQPVTQNU�YGTG�GZRQUGF�VQ

�����QT�����RRO�HQT���QT���FC[U�
&QTOCPU�GV�CN�����������/GCP�NKPGCT�KPVGTEGRVU��C�OGCUWTG�QH

CNXGQNCT�UK\G��YGTG�FGVGTOKPGF�WUKPI�./���6JG�KPEKFGPEG�CPF�UGXGTKV[�QH�%#4�KPHNCOOCVQT[

EJCPIGU�YGTG�VJG�UCOG�KP�1 �GZRQUGF�GNCUVCUG�VTGCVGF�CPF�UCNKPG�EQPVTQN�TCVU���6JGTG�YGTG�PQ
�

EJCPIGU�KP�OGCP�NKPGCT�KPVGTEGRVU�FWG�VQ�VJG�1 �GZRQUWTG�
�

������� 5WOOCT[
4GUGCTEJ�UKPEG�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP

�

#IGPE[��������EQPVKPWGU�VQ�UWRRQTV�VJG�EQPEGRV�VJCV�CNN�OCOOCNKCP�URGEKGU�TGURQPF�VQ

1 �EQPEGPVTCVKQPU������RRO�KP�C�UKOKNCT�OCPPGT��DWV�YKVJ�UKIPKHKECPV�FKHHGTGPEGU�KP�KPVGPUKV[
�

QH�TGCEVKQPU�COQPI�VJG�URGEKGU�UVWFKGF�
2NQRRGT�GV�CN�����������&WPIYQTVJ�
������RTQXKFGF�C

UEJGOCVKE�QXGTXKGY�QH�OQTRJQNQIKECN�TGCEVKQPU�QH�VJG�%#4�HTQO�OCOOCNKCP�NWPIU�VQ

EQPVKPWQWU�GZRQUWTG�VQ�NQY�EQPEGPVTCVKQPU�QH�1 �CU�C�UGTKGU�QH�VKOG�TGURQPUG�RTQHKNGU
�


(KIWTG��������$TQPEJQCNXGQNCT�GZWFCVKXG�RTQEGUUGU�CTG�VJG�RTGFQOKPCVG�GCTN[�TGURQPUG��DWV�VJG

OCIPKVWFG�FGETGCUGU�TCRKFN[�YKVJ�KPETGCUKPI�FWTCVKQP�QH�GZRQUWTG�CPF�EQPVKPWGU�VQ�FGENKPG

FWTKPI�RQUVGZRQUWTG�RGTKQFU���'RKVJGNKCN�J[RGTRNCUKC�CNUQ�UVCTVU�GCTN[�CPF�KPETGCUGU�KP

OCIPKVWFG�HQT�UGXGTCN�YGGMU��CHVGT�YJKEJ�C�RNCVGCW�KU�TGCEJGF�WPVKN�VJG�GZRQUWTG�GPFU��

'RKVJGNKCN�J[RGTRNCUKC�FGENKPGU�UNQYN[�FWTKPI�RQUVGZRQUWTG�RGTKQFU���+PVGTUVKVKCN�HKDTQUKU�JCU�C

NCVGT�QPUGV�CPF�OC[�PQV�DG�CRRCTGPV�HQT�C�OQPVJ�QT�OQTG���6JG�OCIPKVWFG�QH�VJKU�TGURQPUG�

JQYGXGT��EQPVKPWGU�VQ�KPETGCUG�VJTQWIJQWV�VJG�GZRQUWTG�CPF��CV�NGCUV�KP�UQOG�ECUGU�
.CUV�GV�CN��

����D���EQPVKPWGU�VQ�KPETGCUG�CHVGT�GZRQUWTG�GPFU�

0QPJWOCP�RTKOCVGU�CRRGCT�VQ�TGURQPF�OQTG�VJCP�TCVU�VQ�1 �CV�EQPEGPVTCVKQPU
�

�����RRO���*QYGXGT��VJG�OGEJCPKUOU�TGURQPUKDNG�HQT�VJGUG�FKHHGTGPEGU�KP�TGURQPUG�JCXG�PQV

DGGP�GNWEKFCVGF���&KHHGTGPEGU�KP�EGNN��VKUUWG��CPF�EKTEWNCVKPI�NGXGNU�QH�UGXGTCN�CPVKQZKFCPVU�CTG

DGKPI�UVWFKGF��CU�CTG�FKHHGTGPEGU�KP�KP�XKVTQ�TGURQPUGU�VQ�1 �D[�EWNVWTGU�QH�EGNNU�HTQO�VJG
�

XCTKQWU�URGEKGU���$CUKE�OQTRJQNQIKECN�FKHHGTGPEGU�KP�VJG�UVTWEVWTG�QH�VJG�OQUV�KPLWTGF�RQTVKQP�QH

VJG�NWPI��VJG�%#4��CPF�VJG�UK\G�
XQNWOG��QH�VJG�DCUKE�UVTWEVWTCN�WPKV��VJG�CEKPWU��OC[�CNUQ�DG

HCEVQTU�KP�VJG�ITGCVGT�TGURQPUG�QH�OQPMG[U�VQ�1 ���$QVJ�JWOCP�NWPIU�CPF�NWPIU�HTQO�PQPJWOCP
�

RTKOCVGU�JCXG�%#4U�EJCTCEVGTK\GF�D[�UGXGTCN�IGPGTCVKQPU�QH�4$U��YJGTGCU�TCVU�JCXG�PQ�4$U�

QT�QPN[�C�UKPING�RQQTN[�FGXGNQRGF�IGPGTCVKQP�
6[NGT�CPF�,WNKCP����������9KVJKP�CP�KPFKXKFWCN

NWPI��CEKPCT�XQNWOG�KU�FKTGEVN[�TGNCVGF�VQ�VJG�KPVGPUKV[�QH�%#4�NGUKQPU�
/GTEGT�CPF�%TCRQ�

������/GTEGT�GV�CN�����������6JG�XQNWOG�QH�KPFKXKFWCN�CEKPK�KP�JWOCP�NWPIU�KU�����VKOGU�NCTIGT

VJCP�KPFKXKFWCN�CEKPK�KP�TCV�NWPIU�
4QFTKIWG\�GV�CN���������*CGHGNK�$NGWGT�CPF�9GKDGN���������



����

#EKPCT�XQNWOG�QH�VJG�OQPMG[U�WUGF�KP�1 �UVWFKGU�KU�PQV�MPQYP�DWV��QP�VJG�DCUKU�QH�VJG�%#4
�

UVTWEVWTG��KU�CUUWOGF�VQ�DG�OQTG�NKMG�VJCV�QH�JWOCP�NWPIU�VJCP�TCV�NWPIU��

#PQVJGT�OQTRJQNQIKECN�HCEVQT�VJCV�OC[�DG�TGURQPUKDNG�KP�RCTV�HQT�VJG�ITGCVGT

TGURQPUG�VQ�1 �QH�PQPJWOCP�RTKOCVGU�VJCP�QH�TCVU�OC[�DG�FKHHGTGPEGU�KP�VJG�EQORNGZKV[�QH�VJG
�

PCUCN�ECXKV[���5EJTGKFGT�CPF�4CCDG�
������UVWFKGF�VJG�ETQUU�UGEVKQPCN�OQTRJQNQI[�QH�VJG

PCUCN�RJCT[PZ�KP�TCVU��DGCING�FQIU��CPF�C�TJGUWU�OQPMG[���6JG[�EQPENWFGF�VJCV�VJG�



Epithelial hyperplasia
Bronchioloalveolar exudate
Interstitial fibrosis

0 3 6 1 mo 6 mo 12 mo

days

Exposure Postexposure

Time

����

(KIWTG����� 5EJGOCVKE�EQORCTKUQP�QH�VJG�FWTCVKQP�TGURQPUG�RTQHKNGU�HQT�GRKVJGNKCN
J[RGTRNCUKC��DTQPEJQCNXGQNCT�GZWFCVKQP��CPF�KPVGTUVKVKCN�HKDTQUKU�KP�VJG
EGPVTKCEKPCT�TGIKQP�QH�NWPI�GZRQUGF�VQ�C�EQPUVCPV�NQY�EQPEGPVTCVKQP�QH
Q\QPG�

5QWTEG� &WPIYQTVJ 
������

EQORNGZKV[�QH�VJG�PCUCN�ECXKV[��CPF�VJGTGHQTG�VJG��UETWDDKPI��GHHGEV�
;QMQ[COC�CPF�(TCPM�

������/KNNGT�GV�CN����������YJKEJ�TGFWEGU�VJG�EQPEGPVTCVKQP�QH�KPJCNGF�1 �FGNKXGTGF�VQ�VJG
�

NQYGT�TGURKTCVQT[�VTCEV��YQWNF�DG�ITGCVGT�KP�TCVU�VJCP�KP�OQPMG[U���5EJTGKFGT�CPF�4CCDG�
�����

RTQRQUGF�VJCV��YKVJ�CRRTQRTKCVG�UECNKPI��VJG�OQPMG[�EQWNF�UGTXG�CU�C�OQFGN�HQT�CGTQUQN�CPF�ICU

FGRQUKVKQP�KP�VJG�PCUQRJCT[PIGCN�TGIKQP�QH�JWOCPU���*QYGXGT��VJG�UGPUKVKXKV[�QH�VJG

PCUQRJCT[PIGCN�GRKVJGNKWO�OC[�DG�FKHHGTGPV�DGECWUG�EJCPIGU�KP�VJG�PCUCN�GRKVJGNKWO�VJCV�HQNNQY

1 �KPJCNCVKQP��NKMG�VJQUG�KP�VJG�%#4��CTG�OQTG�UGXGTG�KP�OQPMG[U�VJCP�KP�TCVU�
2NQRRGT�GV�CN��
�

��������

6JG�GHHGEV�QH�CIG�CV�UVCTV�QH�GZRQUWTG�QP�1 �KPFWEGF�NWPI�KPLWT[�JCU�PQV�DGGP
�

TGUQNXGF���$CTT[�GV�CN��
������������TGRQTVGF�PQ�FKHHGTGPEGU�KP�6'/�OQTRJQOGVT[�QH�%#4�CPF

6$�NGUKQPU�FWG�VQ�CIG�CV�UVCTV�QH�GZRQUWTG���*QYGXGT��VJG[�UVWFKGF�C�PCTTQY�TCPIG�QH�CIGU��N

CPF����FC[U�QNF�CV�VJG�UVCTV�QH�C����FC[�GZRQUWTG���$CTT[�GV�CN��
N�����������URGEWNCVG�VJCV

OWEJ�QH�VJG�%#4�TGURQPUG�KP�VJG�TCVU�VJCV�DGICP�GZRQUWTG�CV���FC[�QH�CIG�OKIJV�JCXG�QEEWTTGF

FWTKPI�GZRQUWTG�&C[U����VQ����DGECWUG��CU�VJG�GCTNKGT�UVWFKGU�QH�5VGRJGPU�GV�CN��
������HQWPF�



����

TCVU�CTG�PQV�UGPUKVKXG�VQ�OQTRJQNQIKECN�GHHGEVU�QH�1 �WPVKN�YGCPKPI�CV����FC[U�QH�CIG���6JWU��VJG
�

TCVU�VJCV�YGTG���FC[�QNF�CV�VJG�DGIKPPKPI�QH�GZRQUWTG�OC[�JCXG�FGXGNQRGF�VJG�UCOG�KPVGPUKV[�QH

NGUKQPU�FWTKPI�VJG�NCUV����FC[U�QH�GZRQUWTG�CU�VJG�QNFGT�TCVU�FKF�KP����FC[U�QH�GZRQUWTG���+P

UVWFKGU�WUKPI�C�YKFGT�TCPIG�QH�CIGU�
����CPF�����FC[�QNF�TCVU���5VKNGU�CPF�6[NGT�
������TGRQTVGF

NCTIGT�%#4�NGUKQPU�KP�VJG�[QWPIGT�TCVU�DWV�ITGCVGT�EJCPIGU�KP�DQF[�YGKIJV�CPF�HKZGF�NWPI

XQNWOG�KP�VJG�QNFGT�TCVU�HQNNQYKPI�C���FC[�GZRQUWTG�VQ�1 �
�

6JG�GHHGEVU�QH�GZRQUWTG�TGIKOGP�CPF�FWTCVKQP�YGTG�GXCNWCVGF�KP�OQTG�TGEGPVN[

RWDNKUJGF�UVWFKGU���'ZRQUWTG�QH�[QWPI�OQPMG[U�VQ������RRO�1 �KP�C��UGCUQPCN��TGIKOGP�
K�G��
�

GZRQUWTG�KP�QFF�OQPVJU�CPF�RQUVGZRQUWTG�KP�GXGP�OQPVJU��HQT����OQ�TGUWNVGF�KP�VJG�UCOG

SWCPVKV[�QH�%#4�NGUKQPU�CU�FCKN[�GZRQUWTG�VQ�VJG�UCOG�EQPEGPVTCVKQP�HQT����OQ�
6[NGT�GV�CN��

��������#�UKOKNCT�SWCPVKV[�QH�%#4�NGUKQPU�YCU�TGRQTVGF�KP�TCVU�GZRQUGF�VQ������RRO�1 �KP�C���
�

FC[���GRKUQFKE��TGIKOGP�
WPKVU�QH���FC[�GZRQUWTGU�CPF���FC[U�YKVJQWV�GZRQUWTG��HQT�C�VQVCN�QH

���FC[U��CU�VJQUG�GZRQUGF�VQ�VJG�UCOG�EQPEGPVTCVKQP�GCEJ�FC[�HQT����FC[U�
$CTT�GV�CN����������

%JCPI�GV�CN��
������ECNEWNCVGF�VJG�EWOWNCVKXG�1 �EQPEGPVTCVKQP�HQT�C��USWCTG�YCXG��GZRQUWTG
�

VQ������QT������RRO�HQT����J�FC[����FC[U�YGGM��YKVJ�C�UKOWNCVGF��WTDCP��GZRQUWTG�TGIKOGP�QH

�����RRO�HQT����J�FC[����FC[U�YGGM�CPF�VJGP�TCKUKPI�VJCV�DCEMITQWPF���FC[U�YGGM�VQ�C�RGCM�QH

�����RRO�QXGT�C���J�RGTKQF���7UKPI�6'/�OQTRJQOGVT[�QH�VJG�%#4��VJG[�HQWPF�PQ�FKHHGTGPEG

FWG�VQ�VJG�RCVVGTP�QH�GZRQUWTG���6JWU��KV�CRRGCTU�VJCV�VJG�RCVVGTP�QH�FCKN[�GZRQUWTG�FQGU�PQV

KPHNWGPEG�VJG�KPVGPUKV[�QH�%#4�NGUKQPU��DWV�VJCV�GRKUQFKE�CPF�UGCUQPCN�RCVVGTPU�QH�GZRQUWTG�

YKVJ�OWNVKRNG�FC[U�QH�ENGCP�CKT�DGVYGGP�FC[U�QH�GZRQUWTG��CTG�GSWKXCNGPV�VQ�FCKN[�GZRQUWTG�

+V�JCU�DGEQOG�ENGCT�VJCV�TGOQFGNKPI�QH�EGPVTKCEKPCT�CKTYC[U�KU�EWOWNCVKXG���7UKPI�C

UVGTGQNQIKECN�CRRTQCEJ��$CTT�GV�CN��
������TGRQTVGF�CP�KPETGCUG�KP�VJG�VQVCN�XQNWOG�QH�4$�YCNN

CPF�NWOGP�KP�TCVU�GZRQUGF�VQ������RRO�1 ����J�FC[�HQT����FC[U���$CTT�CPF�EQ�YQTMGTU�CNUQ
�

TGRQTVGF�EQPVKPWKPI�6[RG���EGNN�PGETQUKU�CV�VJG�VKRU�QH�CNXGQNCT�UGRVC�
CNXGQNCT�QRGPKPI�TKPIU�

KOOGFKCVGN[�FKUVCN�VQ�VJG�PGYN[�HQTOGF�4$�#&�LWPEVKQP�
TCVJGT�VJCP�KP�VJG�6$�#&�LWPEVKQP���

+V�CRRGCTU�VJCV�UQOG�QH�VJG�PGETQVKE�6[RG���EGNNU�YGTG�TGRNCEGF�D[�DTQPEJKQNCT�GRKVJGNKWO�

TCVJGT�VJCP�D[�6[RG���EGNNU�CU�RTGXKQWU�UVWFKGU�KPFKECVGF���6JKU�YCU�EQPHKTOGF�D[�2KPMGTVQP

GV�CN��
�������YJQ�TGRQTVGF�HWNN[�FKHHGTGPVKCVGF�EKNKCVGF�CPF�PQPEKNKCVGF�DTQPEJKQNCT�GRKVJGNKWO

NKPKPI�CNXGQNCT�VKRU�CNQPI�C�HQTOGT�#&�WR�VQ���OO�HTQO�VJG�6$�KP�NWPIU�HTQO�TCVU�GZRQUGF�VQ

����RRO�1 �HQT���J�FC[����FC[U�YGGM�HQT����OQ���4GOQFGNKPI�QH�EGPVTKCEKPCT�CKTYC[U�CRRGCTU
�

VQ�DG�C�IGPGTCN�RJGPQOGPC��CU�KPETGCUGU�KP�VJG�8 �CPF�8�JCXG�DGGP�TGRQTVGF�KP�NWPIU�HTQO�CNN
X

GZRQUGF�TCVU�CPF�OQPMG[U�GZCOKPGF�WUKPI�UVGTGQNQIKECN�QT�OQTRJQOGVTKE�OGVJQFU�VJCV�EQWNF
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����C�

��� ����� ��� J

6TCEJ VWDG

#EJ +0* 2GPVQDCTDKVCN &QI


/QPITGN�

����� MI

%&��D�%&�� OQPQENQPCN CPVKDQF[ RTGXGPVGF 2/0 KPHNWZ� DWV PQV

TGCEVKXKV[�

.K GV CN� 
�����

��� ����� �� OKP

6TCEJ VWDG

#EJ +0* 2GPVQDCTDKVCN &QI


/QPITGN�

����� MI

#NNQRWTKPQN CPF FGUHGTQZCOKPG KPJKDKVGF TGCEVKXKV[ YKVJQWV

KPJKDKVKPI 2/0 KPHNWZ�

/CVUWK GV CN� 
�����

��� ����� ����� J

6TCEJ VWDG

#EJ +0* 6JKQRGPVCN

%JNQTCNQUG

&QI


/QPITGN�

����� MI

6JTQODQZCPG U[PVJCUG KPJKDKVQT DNQEMGF TGCEVKXKV[ YKVJQWV

KPHNWGPEKPI 2/0 KPHNWZ�

#K\CYC GV CN� 
�����

���

���

���

�����

� OKP /EJ +0* -GVCOKPG

(NWQTQFKC\GRCO

$CDQQP� /

����� MI

$TKGH GZRQUWTG ECWUGF KPETGCUGF TGCEVKXKV[ VJCV YCU DNQEMGF D[

ETQOQN[P�

(QWMG GV CN� 
�����

���

���

���

�����

� OKP /EJ +0* -GVCOKPG

(NWQTQFKC\GRCO

$CDQQP� /

����� MI

4GCEVKXKV[ RCTVKCNN[ DNQEMGF D[ ETQOQN[P� DWV PQ GHHGEV QP UVCDNG

RTQUVCPQKFU�

(QWMG GV CN� 
�����

��� ����� � J�FC[�

� FC[U�YGGM HQT

�� YGGMU

#EJ�2V +0* -GVCOKPG

:[NC\KPG

%[PQOQNIWU�

/

��� v ��� MI

0Q KPETGCUGF TGCEVKXKV[ KP 1 �QPN[ ITQWR� DWV KPETGCUG YKVJ�

RNCVKPWO OKZVWTG�

$KCIKPK GV CN� 
�����

��� ����� � J�

��YGGM HQT

�� YGGMU

/EJ +0* 2GPVQDCTDKVCN 4JGUWU

/CECEC� (

��� MI

��NKRQZ[IGPCUG KPJKDKVQT DNQEMGF VJG FGXGNQROGPV QH TGCEVKXKV[� ,QJPUQP GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

6CDNG QTFGTGF CEEQTFKPI VQ CPKOCN URGEKGU�
D

/EJ � OGVJ[NEJQNKPG� #EJ � CEGV[NEJQNKPG� *KUV � JKUVCOKPG� ��*6 � ��J[FTQZ[VT[RVCOKPG� 52 � UWDUVCPEG 2� (5 � HKGNF UVKOWNCVKQP� %EJ � ECTDCEJQN� 6: �VJTQODQZCPG�
E

-%N � RQVCUUKWO EJNQTKFG� 2V � RNCVKPWO� 4QWVG� +8 � KPVTCXGPQWU� +0* � KPJCNCVKQP�

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
F



�8

�8

����

6JG�TGURQPUG�VQ�CPVKIGP�KPFWEGF�DTQPEJQEQPUVTKEVKQP��CP�CPKOCN�OQFGN�QH�CNNGTI[�

CNUQ�JCU�DGGP�GXCNWCVGF�TGEGPVN[���#HVGT�C���OKP�GZRQUWTG�VQ�����RRO�1 �XKC�C�YGFIGF
�

DTQPEJQUEQRG��EQNNCVGTCN�TGUKUVCPEG�KP�FQIU�KPETGCUGF�HQT���VQ���J�
-NGGDGTIGT�GV�CN����������

#HVGT�VJG�1 �KPFWEGF�TGUKUVCPEG�TGVWTPGF�VQ�DCUGNKPG��VJG�V[RKECN�KPETGCUG�KP�EQNNCVGTCN�
�

TGUKUVCPEG�QDUGTXGF�KP�FQIU�EJCNNGPIGF�YKVJ�#UECTKU�UWWO�CPVKIGP��VQ�YJKEJ�VJG�FQIU�YGTG

PCVKXGN[�UGPUKVKXG��YCU�CVVGPWCVGF�DQVJ���VQ���J�CPF����J�RQUV�1 �GZRQUWTG���6JG�CVVGPWCVGF
�

CPVKIGP�TGURQPUG�CRRGCTGF�VQ�DG�KPFGRGPFGPV�QH�2/0U�KP�VJG�CKTYC[U���+P�C�HQNNQY�WR�UVWF[�

VJG�NCVG�RJCUG�TGURQPUG�VQ�CPVKIGP�
DTQPEJQEQPUVTKEVKQP���VQ����J�RQUVCPVKIGP�EJCNNGPIG��CNUQ

YCU�DNQEMGF�KP�CNNGTIKE�FQIU�YJGP�1 �GZRQUWTG�
����RRO����OKP��XKC�C�DTQPEJQUEQRG��RTGEGFGF
�

CPVKIGP�EJCNNGPIG�
6WTPGT�GV�CN����������6JGUG�UVWFKGU�UWIIGUV�VJCV��CV�NGCUV�KP�VJG�FQI��DTKGH

NQECN�CFOKPKUVTCVKQP�QH�1 �VQ�VJG�CKTYC[U�OC[�KPJKDKV�CNNGTIKE�TGURQPUGU���
�

������� #EWVG�1\QPG�'ZRQUWTGU�
.GUU�6JCP�1PG�&C[�
8GPVKNCVKQP

#NVGTCVKQP�QH�VJG�XGPVKNCVQT[�RCVVGTP�JCU�NQPI�DGGP�GUVCDNKUJGF�CU�C�JCNNOCTM�QH�CEWVG

1 �GZRQUWTG���5GXGTCN�CPKOCN�UVWFKGU�GXCNWCVGF�VKFCN�DTGCVJKPI�EJCPIGU�FWTKPI�CPF�CHVGT
�

1 �GZRQUWTG�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������(QT�OQUV�URGEKGU��C�VCEJ[RPGKE
�

TGURQPUG�
TCRKF�CPF�UJCNNQY�DTGCVJKPI��JCU�DGGP�QDUGTXGF���(QT�GZCORNG��/WTRJ[�GV�CN��
�����

UVWFKGF�WPCPGUVJGVK\GF�IWKPGC�RKIU�GZRQUGF�HQT���J�VQ�������������������QT������RRO�1 �XKC
�

PQUG�EQPGU��CPF�OGCUWTGF�VKFCN�DTGCVJKPI�WUKPI�C�EQPUVCPV�XQNWOG�RNGVJ[UOQITCRJ���#�UKOKNCT

GZRGTKOGPVCN�RTGRCTCVKQP�YCU�WUGF�D[�#OFWT�GV�CN��
������VQ�GXCNWCVG�VJG�TGURKTCVQT[�TGURQPUG

QH�IWKPGC�RKIU�VQ�����������CPF�����RRO�1 ���+P�DQVJ�GZRGTKOGPVU��C�OQPQVQPKE�KPETGCUG�KP�H
�

YCU�QDUGTXGF���+P�VJG�#OFWT�GV�CN��
������UVWF[��FGETGCUGU�KP�8 �YGTG�PQV�QDUGTXGF
6

EQPEQOKVCPVN[���

.GG�GV�CN��
������������UJQYGF�VJCV�VJG�VCEJ[RPGKE�RCVVGTP�QDUGTXGF�KP�EQPUEKQWU

FQIU�GZRQUGF�VQ������VQ������RRO�YCU�PQV�CNVGTGF�D[�DTQPEJQFKNCVQT�RTGVTGCVOGPV�QT�CVTQRKPG

CFOKPKUVTCVKQP���6JGUG�OCPKRWNCVKQPU�YQWNF�UWIIGUV�VJCV�VJG�TCRKF��UJCNNQY�DTGCVJKPI�YCU�PQV

ECWUGF�D[�DTQPEJQEQPUVTKEVKQP���6JG�TGURQPUG��JQYGXGT��YCU�DNQEMGF�D[�XCICN�EQQNKPI��YJKEJ

YCU�KPVGTRTGVGF�D[�VJG�CWVJQTU�VQ�UWIIGUV�VJCV�XCICN�UGPUQT[�CHHGTGPV�VTCPUOKUUKQP�JCF�DGGP

DNQEMGF���6JWU��VJG�CWVJQTU�UWIIGUVGF�VJCV�KPETGCUGF�XCICN�CHHGTGPV�KORWNUGU�RTQFWEGF

VCEJ[RPGC�CPF�VJCV�VJG�TGURQPUG�YCU�KPFGRGPFGPV�QH�XCICN�GHHGTGPVU�
KPETGCUGF�UOQQVJ�OWUENG

VQPG��

5GXGTCN�PGY�UVWFKGU�GXCNWCVKPI�XGPVKNCVKQP�CHVGT�CEWVG�1 �GZRQUWTG�JCXG�CRRGCTGF�KP
�

VJG�NKVGTCVWTG�
6CDNG���������/CWV\�CPF�$WHCNKPQ�
������OGCUWTGF�XGPVKNCVKQP�
 ��CU�YGNN�CU
'

QZ[IGP�EQPUWORVKQP�CPF�TGEVCN�VGORGTCVWTG�KP�CYCMG�TCVU�GZRQUGF�HQT���J�VQ����������������CPF

����RRO�1 ���%QPEGPVTCVKQP�TGNCVGF�KPETGCUGU�KP�H�YGTG�UKIPKHKECPVN[�FKHHGTGPV�HTQO�EQPVTQNU
�

DGIKPPKPI�CV�����RRO��YKVJ�C�OCZKOCN�TGURQPUG�QDUGTXGF�WR�VQ�����RRO���6KFCN�XQNWOG�YCU

UKOKNCTN[�TGFWEGF��YJGTGCU� �CPF�TGEVCN�VGORGTCVWTG�YGTG�NGUU�UGPUKVKXG�VQ�1 �GZRQUWTG�
' �

UJQYKPI�FGETGCUGU�CV�����CPF�����RRO���1Z[IGP�EQPUWORVKQP�YCU�FGETGCUGF�CV�CNN

EQPEGPVTCVKQPU�VGUVGF���6JG�CWVJQTU�EQPENWFGF�VJCV�VJG�1 �KPFWEGF�EJCPIG�KP�DTGCVJKPI�RCVVGTP
�

FKF�PQV�ECWUG�C�FGETGCUG�KP�OGVCDQNKE�TCVG�QT�KORQUG�C�EQPFKVKQP�QH�J[RQZKC���6JG�EJCPIGU�KP

XGPVKNCVKQP�CPF�1 �EQPUWORVKQP�CRRGCTGF�EQKPEKFGPV�QT�RQUUKDN[�RTGEGFGF�VJG�KTTKVCPV�TGHNGZ
�

EJCPIG�KP�DTGCVJKPI�RCVVGTP��

6GRRGT�GV�CN��
������GZRQUGF�CYCMG�TCVU�VQ������������������CPF�����RRO�1 �HQT
�

�����J�KP�JGCF�QWV�RTGUUWTG�RNGVJ[UOQITCRJU���&WTKPI�GZRQUWTG��%1 �UVKOWNCVGF�DTGCVJKPI�YCU
�

KPEQTRQTCVGF�VQ�CWIOGPV�XGPVKNCVKQP��UKOKNCT�VQ�VJG�WUG�QH�GZGTEKUG�KP�JWOCP�UVWFKGU��
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(TGSWGPE[�KPETGCUGF�CPF�8 �FGETGCUGF�OQPQVQPKECNN[�DGVYGGP������CPF�����RRO�FWTKPI�C
6

�����J�GZRQUWTG���0Q�FGETGCUG�KP� �YCU�QDUGTXGF���6JKU�FKHHGTGPEG�HTQO�VJG�/CWV\�CPF
'

$WHCNKPQ�
������UVWF[�EQWNF�DG�FWG�VQ�VJGKT�TGUVTCKPKPI�TCVU�KP�C�VKIJVN[�HKVVKPI�RNCUVKE�HNQY

RNGVJ[UOQITCRJ�YKVJ�VJG�HCEG�UGCNGF�D[�CP�CNWOKPWO�PQUG�EQPG��KP�VJG�6GRRGT�GV�CN��
�����

UVWF[��VJG�TCVU�YGTG�GZRQUGF�KP�QXGTUK\GF��UVGGN��JGCF�QWV�RNGVJ[UOQITCRJU�CPF�YGTG

KPVGTOKVVGPVN[�EJCNNGPIGF�YKVJ�%1 ��YJKEJ�OC[�JCXG�QXGTTKFFGP�VJG�OGVCDQNKE�FGRTGUUCPV
�

GHHGEV�

/CWV\�GV�CN��
����D���WUKPI�GZGTEKUKPI�FQIU�GZRQUGF�VQ�����RRO�1 �HQT�����OKP�
�

UJQYGF�VCEJ[RPGC��KPETGCUGF� ��CPF�GNGXCVGF�XGPVKNCVKQP�GSWKXCNGPVU�HQT�1 �CPF�%1
' � �

EQORCTGF�VQ�FQIU�GZRQUGF�VQ�CKT�YJKNG�GZGTEKUKPI���2WNOQPCT[�TGUKUVCPEG�HGNN�KP�CKT�GZRQUGF�

GZGTEKUKPI�FQIU��DWV�ENKODGF�VQYCTF�VJG�GPF�QH�VJG�GZRQUWTG�KP�VJG�1 �GZRQUGF�FQIU��
�

+P�C�HQNNQY�WR�UVWF[�VQ�.GG�GV�CN��
�������������5CUCMK�GV�CN��
������RGTHQTOGF

UKOKNCT�GZRGTKOGPVU�QP�VYQ�CYCMG�FQIU�VJCV�YGTG�VTCKPGF�VQ�TWP�QP�C�VTGCFOKNN���&QIU�YGTG

GZRQUGF�VQ�����RRO�1 �HQT���J�CPF�GXCNWCVGF�DGHQTG�1 �GZRQUWTG�CPF�CV�GKVJGT���QT����J
� �

RQUVGZRQUWTG���+P�CNN�UVWFKGU�YKVJ�QT�YKVJQWV�GZGTEKUG��1 �KPETGCUGF�H�CPF�FGETGCUGF�8 ��YKVJQWV
� 6

CHHGEVKPI� ���8CICN�DNQEMCFG�FKOKPKUJGF��DWV�FKF�PQV�CDQNKUJ��VJG�VCEJ[RPGKE�TGURQPUG�
'

KPFKECVKPI�VJCV�DQVJ�XCICN�CPF�PQPXCICN�OGEJCPKUOU�YGTG�KORQTVCPV���6JG�1 �KPFWEGF�EJCPIG
�

KP�H�YCU�FWG�VQ�GSWCN�TGFWEVKQPU�KP�KPURKTCVQT[�CPF�GZRKTCVQT[�VKOGU�YKVJ�PQ��QT�UOCNN�

FKOKPWVKQP�
QPN[�FWTKPI�%1 �TGDTGCVJKPI�GZRGTKOGPVU��QH�XGPVKNCVQT[�FTKXG�
8 �KPURKTCVQT[
� 6

VKOG����#FFKVKQPCNN[��1 �FKF�PQV�CHHGEV�HWPEVKQPCN�TGUKFWCN�ECRCEKV[�
(4%��QT�EQTG�VGORGTCVWTG
�

KP�TGUVKPI��GZGTEKUKPI��QT�XCICNN[�DNQEMCFGF�FQIU���6JG�CWVJQTU�URGEWNCVG�VJCV�VJG�EJCPIG�KP�H�KU

FWG�VQ�C�XCICNN[�OGFKCVGF�NQYGTKPI�QH�VJG�XQNWOG�VJTGUJQNF�QH�VJG�RWNOQPCT[�UVTGVEJ�TGEGRVQT

HQT�KPURKTCVKQP�CPF�GZRKTCVKQP�YKVJ�C�EQPEQOKVCPV�KPETGCUG�KP�HNQY�TCVG��VJWU�NGCXKPI�VJG�(4%

EQPUVCPV���(WTVJGTOQTG��VJG�CWVJQTU�URGEWNCVGF�VJCV�KPETGCUGF�UGPUKVK\CVKQP�QH�TCRKFN[�CFCRVKPI

TGEGRVQTU��%�HKDGT�PGTXG�GPFKPIU��CPF�PQPXCICN�OGEJCPKUOU�CNUQ�OC[�DG�EQPVTKDWVQTU�VQ�VJG

VCEJ[RPGKE�TGURQPUG�

6YQ�TGEGPV�UVWFKGU�RTQXKFG�HWTVJGT�KPUKIJV�KPVQ�VJG�OGEJCPKUO�QH�1 �KPFWEGF
�

EJCPIGU�KP�XGPVKNCVQT[�RCVVGTPU���+P�VJG�HKTUV�UVWF[��5EJGNGING�GV�CN��
������UJQYGF�VJCV

1 �KPFWEGF�
��RRO�1 �HQT����VQ����OKP��VCEJ[RPGC�KP�CPGUVJGVK\GF��URQPVCPGQWUN[�DTGCVJKPI
� �

FQIU�NCTIGN[�EQWNF�DG�CDQNKUJGF�D[�EQQNKPI�VJG�EGTXKECN�XCIWU�VQ���DWV�PQV����%���6JKU�YQWNF

KPFKECVG�VJCV�NCTIG�O[GNKPCVGF�HKDGTU�YGTG�PQV�KPXQNXGF�KP�VJKU�TGHNGZ�TGURQPUG��DWV

PQPO[GNKPCVGF�%�HKDGTU��YJQUG�CEVKXKV[�KU�FGETGCUGF�QPN[�CV�VJG�NQYGT�VGORGTCVWTG��CTG

KORQTVCPV���+P�C�EQORCPKQP�UVWF[��%QNGTKFIG�GV�CN��
������OGCUWTGF�VJG�TGURQPUGU�QH�HKXG�V[RGU

QH�UKPING�XCICN�PGTXG�HKDGTU���
���DTQPEJKCN�%�HKDGTU��
���RWNOQPCT[�%�HKDGTU��
���TCRKFN[

CFCRVKPI�TGEGRVQTU��
���UNQYN[�CFCRVKPI�RWNOQPCT[�UVTGVEJ�TGEGRVQTU��CPF�
���WPENCUUKHKGF

HKDGTU���&WTKPI�GZRQUWTG�VQ�1 ��DTQPEJKCN�%�HKDGTU�YGTG�OQUV�CHHGEVGF���$GECWUG�FKUEJCTIG�QH
�

VJGUG�HKDGTU�YCU�PQV�KOOGFKCVG�YKVJ�VJG�QPUGV�QH�GZRQUWTG��DWV�VQQM�VKOG�VQ�FGXGNQR��VJG

CWVJQTU�UWIIGUVGF�VJCV�1 �OC[�PQV�FKTGEVN[�UVKOWNCVG�VJGUG�TGEGRVQTU�CPF�VJCV�CWVCEQKF
�

OGFKCVQTU�TGNGCUGF�KP�VJG�NWPI��YJKEJ�RTGXKQWUN[�JCXG�DGGP�UJQYP�VQ�UVKOWNCVG�VJGUG�HKDGTU�

YGTG�RTQDCDN[�TGURQPUKDNG�HQT�HKDGT�CEVKXCVKQP���4CRKFN[�CFCRVKPI�TGEGRVQTU�YGTG�UJQYP�VQ�RNC[

C�UOCNN�RCTV�KP�VJKU�TGHNGZ�TGURQPUG��CNVJQWIJ��UWTRTKUKPIN[��RWNOQPCT[�%�HKDGTU�CPF�UNQYN[

CFCRVKPI�TGEGRVQTU�YGTG�HQWPF�VQ�DG�WPKORQTVCPV���1\QPG�CNUQ�UVKOWNCVGF�UGXGTCN�WPKFGPVKHKGF

XCICN�HKDGTU�VJCV�OC[�DG�TGURQPUKDNG�HQT�TGUKFWCN�GHHGEVU�PQV�CDQNKUJGF�D[����%�EQQNKPI�QH�VJG

XCIWU���6JWU��GCTN[�KPHNCOOCVQT[�EJCPIGU��CU�YGNN�CU�FKTGEV�UVKOWNCVKQP�QH�DTQPEJKCN�%�HKDGTU�

OC[�DG�TGURQPUKDNG�HQT�VJG�VCEJ[RPGC�UGGP�YKVJ�1 �GZRQUWTG�KP�CPKOCN�GZRGTKOGPVU���4GUWNVU
�

HTQO�VJGUG�UVWFKGU��VQIGVJGT�YKVJ�VJG�COGNKQTCVKQP�QH�URKTQOGVTKE�EJCPIGU�HQWPF�CHVGT



����

KPFQOGVJCEKP�KP�JWOCPU�
UGG�%JCRVGT�����UWIIGUV�VJCV�VCEJ[RPGC��KPURKTCVQT[�RCKP��CPF�VJG

TGFWEVKQP�KP�HQTEGF�XKVCN�ECRCEKV[�
(8%��EQWNF�TGHNGEV�GCTN[�KPHNCOOCVQT[�NGUKQPU�CU�YGNN�CU

PGWTQIGPKE�UVKOWNCVKQP�

$TGCVJKPI�/GEJCPKEU
#NVJQWIJ�EJCPIGU�KP�DTGCVJKPI�OGEJCPKEU�JCXG�DGGP�QDUGTXGF�KP�NCDQTCVQT[�CPKOCNU�

VJGUG�EJCPIGU�CTG�PQV�QDUGTXGF�EQPUKUVGPVN[�CPF�VGPF�VQ�DG�TGRQTVGF�OQTG�HTGSWGPVN[�CV�JKIJGT

GZRQUWTG�EQPEGPVTCVKQPU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������6CDNG���������

6JG�RTGXKQWUN[�FKUEWUUGF�UVWFKGU�D[�/WTRJ[�GV�CN��
������CPF�#OFWT�GV�CN��
�����

GXCNWCVGF�DTGCVJKPI�OGEJCPKEU�KP�WPCPGUVJGVK\GF�IWKPGC�RKIU���6JG�/WTRJ[�GV�CN��
������UVWF[

UJQYGF�CP�KPETGCUG�KP�HNQY�TGUKUVCPEG�QPN[�CV�EQPEGPVTCVKQPU� ��RRO�1 ���2WNOQPCT[
�

EQORNKCPEG�YCU�PQV�OGCUWTGF���#OFWT�GV�CN��
������QDUGTXGF�C�FGETGCUG�KP�%F[P�CHVGT

GZRQUWTG�VQ�����CPF�����RRO�1 ��DWV�PQ�UKIPKHKECPV�EJCPIG�KP�4 �YCU�PQVGF��
� .

+P�CP�CVVGORV�VQ�GZRQUG�WPCPGUVJGVK\GF�TCVU�WUKPI�TGIKOGPU�CPCNQIQWU�VQ�JWOCP

ENKPKECN�UVWFKGU��6GRRGT�GV�CN��
������QDUGTXGF�PQ�UKIPKHKECPV�EJCPIGU�KP�4 �QT�%F[P�CHVGT�C
.

�����J�GZRQUWTG�VQ������������������QT�����RRO�1 ��KP�URKVG�QH�KPVGTOKVVGPV����OKP�RGTKQFU�QH
�

GZGTEKUG�NKMG�J[RGTXGPVKNCVKQP�KPFWEGF�D[�%1 ���5KOKNCTN[��PQ�EJCPIGU�KP�DTGCVJKPI�OGEJCPKEU
�

YGTG�QDUGTXGF�D[�;QMQ[COC�GV�CN��
������YJGP�VJG[�GXCNWCVGF�CPGUVJGVK\GF�TCVU�GZRQUGF�VQ

����RRO�1 �HQT����J���*QYGXGT��YJGP�%F[P�YCU�PQTOCNK\GF�HQT�FKHHGTGPEGU�KP�(4%��VJG
�

TGUWNVKPI�URGEKHKE�EQORNKCPEG�YCU�FGETGCUGF�EQORCTGF�VQ�CKT�GZRQUGF�EQPVTQNU���(WTVJGTOQTG�
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������YGTG�VJG
HKTUV�VQ�FGOQPUVTCVG�CP�KPETGCUGF�TGURQPUKXGPGUU�KP�WPCPGUVJGVK\GF�IWKPGC�RKIU�RQUV�1 �GZRQUWTG

�
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DCUGNKPG�4 �YCU�TGRQTVGF��CPF�TGCEVKXKV[�KPETGCUGF�KOOGFKCVGN[�CPF�CV����J�RQUVGZRQUWTG���+P
.

CRRCTGPV�EQPVTCFKEVKQP��*QNV\OCP�GV�CN��
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)QTFQP�GV�CN����������

6Q�GZCOKPG�VJG�TQNG�QH�FWTCVKQP�QH�GZRQUWTG�QP�GZRGTKOGPVCN�QWVEQOG��0KUJKMCYC

GV�CN��
������GZRQUGF�IWKPGC�RKIU�VQ�%�¥�6�RTQFWEVU�QH����
��RRO�¥����OKP������
��RRO�¥

���OKP������
��RRO�¥����OKP���CPF�����
��RRO�¥�����OKP��RRO���OKP�1 ���#HVGT�GZRQUWTG�
�

URGEKHKE�CKTYC[�TGUKUVCPEG�
54 ��FWTKPI�CP�KPJCNGF�OGVJCEJQNKPG�EJCNNGPIG�YCU�OGCUWTGF�KP
CY

WPCPGUVJGVK\GF�CPKOCNU�CV���OKP����J��CPF����J���+P�CNN�DWV�VJG���RRO�����OKP�GZRQUWTG�ITQWR�

VJGTG�YCU�CP�KPETGCUG�KP�DCUGNKPG�54 �CV���OKP��DWV�VJG�TGURQPUG�YCU�PGKVJGT�EQPEGPVTCVKQP�PQT
CY
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RTGVTGCVOGPV��RTQVGKP�KPHNWZ�KPVQ�VJG�$#.�CPF�VCEJ[RPGC�YGTG�PQV�DNQEMGF���1P�VJG�QVJGT�JCPF�

'XCPU�GV�CN��
������FKF�PQV�HKPF�KPETGCUGF�VTCEJGCN�XCUEWNCT�RGTOGCDKNKV[�KP�TCVU�GZRQUGF�VQ��

RRO�1 �HQT���J���6JGUG�UVWFKGU�UWIIGUV��CV�NGCUV�HQT�VJG�IWKPGC�RKI��VJCV�GPJCPEGOGPV�QH�VJG
�

UWDUVCPEG�2�TGURQPUG��D[�KPJKDKVKQP�QH�0'2��OC[�DG�KORQTVCPV�KP�1 �KPFWEGF
�

J[RGTTGURQPUKXGPGUU�

+PHNCOOCVKQP���*QNV\OCP�GV�CN��
����D��HQWPF�C�UVTQPI�CUUQEKCVKQP�DGVYGGP
KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�CPF�KPETGCUGF�2/0U�RTGUGPV�KP�VJG�VTCEJGCN�DKQRU[�QH�FQIU���J

CHVGT�C���J�1 �GZRQUWTG�VQ�����RRO���(CDDTK�GV�CN��
������GZVGPFGF�VJGUG�HKPFKPIU��UJQYKPI�CP
�

CUUQEKCVKQP�DGVYGGP�KPETGCUGF�CKTYC[�TGCEVKXKV[�CPF�KPETGCUGF�NCXCIGCDNG�KPHNCOOCVQT[�EGNNU

HTQO�VJG�FKUVCN�CKTYC[U�QH�FQIU���(WTVJGT�UWRRQTV�HQT�VJKU�J[RQVJGUKU�YCU�GPIGPFGTGF�D[�VJG

FGOQPUVTCVKQP�VJCV�KP�2/0�FGRNGVGF�FQIU�
RTQFWEGF�D[�CFOKPKUVTCVKQP�QH�J[FTQZ[WTGC��

1 �KPFWEGF�CKTYC[�J[RGTTGURQPUKXGPGUU�YCU�DNQEMGF���6JKU�KU�KP�EQPVTCUV�VQ�/WTNCU�CPF
�

4QWO	U�
����C��HKPFKPIU�KP�IWKPGC�RKIU�GZRQUGF�VQ���RRO�1 �HQT���J��YJKEJ�KPFKECVG�VJCV
�

KPETGCUGF�CKTYC[�TGCEVKXKV[��OWEQUCN�KPLWT[��CPF�OCUV�EGNN�KPHKNVTCVKQP�QEEWT�DGHQTG�2/0

KPHNWZ���6JG�CWVJQTU�URGEWNCVG�VJCV�2/0�KPHNWZ�KU�C�TGURQPUG�VQ�VJG�FCOCIG��PQV�C�ECWUG�QH�VJG

KPETGCUGF�CKTYC[�TGCEVKXKV[���(WTVJGTOQTG��/WTNCU�CPF�4QWO�
����D��UJQYGF�VJCV�2/0

FGRNGVKQP�KP�VJG�IWKPGC�RKI�YKVJ�E[ENQRJQURJCOKFG�FKF�PQV�RTGXGPV�1 �KPFWEGF�CKTYC[
�

J[RGTTGURQPUKXGPGUU���5KOKNCT�TGUWNVU�YGTG�QDVCKPGF�D[�'XCPU�GV�CN��
�������YJQ�TGRQTVGF�VJCV

CKTYC[�J[RGTTGURQPUKXGPGUU�YCU�PQV�CEEQORCPKGF�D[�CKTYC[�2/0�KPHNWZ�KP�TCVU��CPF�D[�,QCF

GV�CN��
�������YJQ�UJQYGF�VJCV�CFFKPI�JWOCP�2/0U�VQ�VJG�RWNOQPCT[�EKTEWNCVKQP�QH�VJG�TCV

NWPI�FWTKPI�C���J������RRO�GZRQUWTG�VQ�1 �FKF�PQV�HWTVJGT�GPJCPEG�1 �KPFWEGF�CKTYC[
� �

TGCEVKXKV[����$GEMGVV�GV�CN��
������GXCNWCVGF�FQIU�GZRQUGF�HQT���J�VQ���RRO�1 �FKTGEVN[�VQ�VJG
�

RGTKRJGTCN�CKTYC[U�XKC�C�YGFIGF�DTQPEJQUEQRG���(KHVGGP�JQWTU�RQUVGZRQUWTG��VJG�GZRQUGF

RGTKRJGTCN�CKTYC[�UGIOGPVU�YGTG�J[RGTTGURQPUKXG�VQ�CGTQUQNK\GF�CEGV[NEJQNKPG���*QYGXGT��CV

VJG�UKVG�QH�KPETGCUGF�TGURQPUKXGPGUU��VJGTG�YCU�PQ�CUUQEKCVKQP�YKVJ�KPETGCUGF�2/0U��OCUV�EGNNU�

QT�OQPQPWENGCT�EGNNU���5WEJ�UVWFKGU�CITGG�YKVJ�RGTJCRU�VJG�OQUV�FGHKPKVKXG�UVWF[�QH�VJKU

J[RQVJGUKU�
.K�GV�CN����������YJKEJ�WUGF�OQPQENQPCN�CPVKDQFKGU�
%&��D�%&����VQ�RTGXGPV

2/0�KPHNWZ�KPVQ�VJG�CKTYC[U���9JGP�2/0U�YGTG�RTGUGPV�KP�VJG�EKTEWNCVKQP��DWV�RTGXGPVGF�HTQO

GPVGTKPI�VJG�NWPI��VJG�FQIU�YGTG�UVKNN�J[RGTTGURQPUKXG�CHVGT�C����OKP�GZRQUWTG�VQ���RRO�1 ��
�

6JWU��KP�VJTGG�URGEKGU��KV�CRRGCTU�VJCV�2/0�KPHNWZ�OC[�DG�CUUQEKCVGF�YKVJ�1 �GZRQUWTG�DWV�KU
�

PQV�PGEGUUCT[�HQT�RTQFWEKPI�CKTYC[�J[RGTTGURQPUKXGPGUU�



�����

5GXGTCN�UVWFKGU�JCXG�UWIIGUVGF�VJCV�CTCEJKFQPKE�CEKF�OGVCDQNKVGU�OC[�DG�KORQTVCPV

KP�1 �KPFWEGF�CKTYC[�J[RGTTGURQPUKXGPGUU���#NVJQWIJ�VJG�RTKOCT[�UQWTEG�QH�CTCEJKFQPKE�CEKF
�

OGVCDQNKVGU�KU�UWURGEVGF�VQ�DG�KPHNCOOCVQT[�EGNNU�KP�VJG�NWPI��EGNNU�QVJGT�VJCP�2/0U�EQWNF�DG

TGURQPUKDNG�HQT�VJG�NKDGTCVKQP�QH�CTCEJKFQPKE�CEKF�OGVCDQNKVGU���1PN[�QPG�UVWF[�KP�FQIU�KPFKECVGU

VJCV�DNQEMCIG�QH�E[ENQQZ[IGPCUG�RTQFWEVU�YKVJ�KPFQOGVJCEKP�ECP�RTQVGEV�CPKOCNU�HTQO

FGXGNQRKPI�CKTYC[�J[RGTTGURQPUKXGPGUU�
1	$[TPG�GV�CN�����������*QYGXGT��UGXGTCN��OQTG

TGEGPV�UVWFKGU�JCXG�HQWPF�VJCV�E[ENQQZ[IGPCUG�KPJKDKVQTU�YGTG�KPGHHGEVKXG�KP�DNQEMKPI�VJKU

TGURQPUG�
.GG�CPF�/WTNCU��������*QNTQ[FG�CPF�0QTTKU��������;GCFQP�GV�CN�����������6YQ

RCRGTU�KPFKECVGF�VJG�KORQTVCPEG�QH�.6U��CU�FGOQPUVTCVGF�D[�VJG�KPJKDKVKQP�QH

J[RGTTGURQPUKXGPGUU�YKVJ�RTKQT�CFOKPKUVTCVKQP�QH���NKRQZ[IGPCUG�KPJKDKVQTU�VQ�IWKPGC�RKIU�
.GG

CPF�/WTNCU��������/WTNCU�CPF�.GG����������+P�EQPVTCUV��;GCFQP�GV�CN��
������HQWPF�VJCV�C

URGEKHKE���NKRQZ[IGPCUG�KPJKDKVQT�FKF�PQV�DNQEM�VJG�TGURQPUG�KP�IWKPGC�RKIU���1PG�UVWF[�YKVJ

FQIU�UJQYGF�VJCV�6:�IGPGTCVKQP�OC[�DG�KORQTVCPV�KP�VJKU�RJGPQOGPQP�
#K\CYC�GV�CN���������

DWV��OQTG�TGEGPVN[��VYQ�RCRGTU�HTQO�VJG�UCOG�KPXGUVKICVQTU�JCXG�FKURGNNGF�VJCV�PQVKQP�
,QPGU

GV�CN�����������������(WTVJGTOQTG��GZRQUWTG�VQ�����RRO�1 �HQT���J�ECWUGF�C�FGETGCUG�KP�VJG
�

RTQXQECVKXG�FQUG�QH�OGVJCEJQNKPG�PGEGUUCT[�VQ�ECWUG�C�����KPETGCUG�KP�4 �KP�CPGUVJGVK\GF�FQIU
.


(QWMG�GV�CN�����������$TQPEJQCNXGQNCT�NCXCIG�QP�VJGUG�FQIU�FKF�PQV�UJQY�CP[�KPETGCUG�KP���

MGVQ�2)( ��2)' ��6:$ ��QT�2)( ��UWIIGUVKPI�VJCV�VJGUG�E[ENQQZ[IGPCUG�OGFKCVQTU�QH
�� � � ��

KPHNCOOCVKQP�YGTG�PQV�KPXQNXGF�KP�VJG�EJCPIGU�KP�CKTYC[�TGCEVKXKV[���+P�UWOOCT[��VJG�KPKVKCN

J[RQVJGUKU�QH�VJG�TQNG�QH�2/0U�QT�2/0�FGTKXGF�RTQFWEVU�KP�1 �KPFWEGF�CKTYC[
�

J[RGTTGURQPUKXGPGUU�KU�SWGUVKQPCDNG�DGECWUG�OQUV�PGYGT�UVWFKGU��WUKPI�OQTG�URGEKHKE�KPJKDKVQTU

QH�2/0U��E[ENQQZ[IGPCUG��CPF���NKRQZ[IGPCUG��CPF�UVWFKGU�DNQEMKPI�6:�TGEGRVQTU�KPFKECVG�VJG

NCEM�QH�C�RTQVGEVKXG�GHHGEV�

+PVGTCEVKQPU�YKVJ�#PVKIGP�CPF�8KTWU���+P�OKEG��1UGDQNF�GV�CN��
������UJQYGF�VJCV
CP�KPETGCUGF�PWODGT�QH�CPKOCNU�DGECOG�UGPUKVK\GF�VQ�QXCNDWOKP�CHVGT���VQ���FC[U�QH�EQPVKPWQWU

GZRQUWTGU�VQ�����CPF�����RRO�1 ���/CVUWOWTC�
������CPF�;CPCK�GV�CN��
������OCFG�UKOKNCT
�

HKPFKPIU�KP�IWKPGC�RKIU�CPF�FQIU�GZRQUGF�CEWVGN[�VQ�JKIJGT�1 �EQPEGPVTCVKQPU��UWIIGUVKPI�VJCV
�

1 �OC[�GPJCPEG�GKVJGT�UGPUKVK\CVKQP�QT�TGURQPUG�VQ�CPVKIGP���6JGUG�TGUWNVU�CRRGCT�VQ�CITGG�YKVJ
�

TGEGPV�HKPFKPIU�KP�JWOCPU�
UGG�%JCRVGT����

1\QPG�
��RRO����J��CNUQ�OC[�KPETGCUG�J[RGTTGCEVKXKV[�CUUQEKCVGF�YKVJ�XKTWU

GZRQUWTG���6GRRGT�GV�CN��
������GZRQUGF�TCVU�VQ�1 �GKVJGT�DGHQTG�QT�FWTKPI�CP�KPHNWGP\C�XKTWU
�

KPHGEVKQP���4CVU�GZRQUGF�VQ�1 �DGHQTG�XKTWU�KPHGEVKQP�YGTG�OQTG�J[RGTTGURQPUKXG�VQ�KPJCNGF
�

OGVJCEJQNKPG���FC[U�NCVGT�
CV�C�VKOG�YJGP�VJGTG�YCU�PQ�J[RGTTGURQPUKXGPGUU�VQ�1 �CNQPG��VJCP
�

YGTG�TCVU�GZRQUGF�VQ�QPN[�VJG�XKTWU���#P�CFFKVKXG�GHHGEV�YCU�QDUGTXGF�KP�XKTWU�KPHGEVGF�TCVU

YJGP�1 �GZRQUWTG�YCU�KOOGFKCVGN[�DGHQTG�OGVJCEJQNKPG�EJCNNGPIG�
�

'ZVGPFGF�(WPEVKQPCN�%JCTCEVGTK\CVKQPU
'ZVGPFGF�EJCTCEVGTK\CVKQPU�QH�RWNOQPCT[�HWPEVKQP�KP�NCDQTCVQT[�CPKOCNU�KPFKECVG�VJCV

VJG�IGPGTCN�RCVVGTP�QH�HWPEVKQPCN�KORCKTOGPV�TGRQTVGF�KP�JWOCP�UVWFKGU�CNUQ�KU�QDUGTXGF�KP

CPKOCN�UVWFKGU�QH�CEWVG�1 �GZRQUWTG���#PGUVJGVK\GF�CPF�XGPVKNCVGF�ECVU�UJQYGF�C�IGPGTCN�FGENKPG
�

KP�XKVCN�ECRCEKV[�
8%���UVCVKE�NWPI�EQORNKCPEG��QT�FKHHWUKPI�ECRCEKV[�HQT�ECTDQP�OQPQZKFG


&. ��YKVJ�GZRQUWTGU�WR�VQ�����J�QH������VQ�����RRO�1 �
9CVCPCDG�GV�CN�����������+PQWG�GV�CN�
%1 �


������QDUGTXGF�HWPEVKQPCN�GXKFGPEG�QH�RTGOCVWTG�CKTYC[�ENQUWTG��CU�KPFKECVGF�D[�KPETGCUGU�KP

ENQUKPI�ECRCEKV[��TGUKFWCN�XQNWOG�
48���CPF�ENQUKPI�XQNWOG��CHVGT�TCDDKVU�YGTG�GZRQUGF�VQ�����

QT�����RRO�1 �HQT����J���6JG�XQNWOG�RTGUUWTG�EWTXG�KPFKECVGF�KPETGCUGF�NWPI�XQNWOG�CV�NQY
�



�8

�8

�8

�����

FKUVGPFKPI�RTGUUWTGU��CFFKVKQPCNN[��PQPWPKHQTO�FKUVTKDWVKQP�QH�XGPVKNCVKQP�YCU�QDUGTXGF���6JG

GHHGEVU�YGTG�OQUV�RTQOKPGPV���FC[�HQNNQYKPI�GZRQUWTG�CPF�JCF�OQUVN[�UWDUKFGF�D[���FC[U

RQUVGZRQUWTG��

/QUV�UVWFKGU�QH�1 �KP�GZRGTKOGPVCN�CPKOCNU�OCMG�NKVVNG�GHHQTV�VQ�OKOKE�JWOCP�UVWF[
�

FGUKIPU��VJGTGD[�HWTVJGT�EQPHQWPFKPI�VJG�GZVTCRQNCVKQP�QH�VJGKT�TGUWNVU�VQ�JWOCPU���4GEGPVN[�

JQYGXGT��TCV�UVWFKGU�KPXQNXKPI�RGTKQFU�QH�KPVGTOKVVGPV�%1 �KPFWEGF�J[RGTXGPVKNCVKQP�VQ�GPJCPEG
�

VJG�FGNKXGTGF�FQUG�QH�1 �JCXG�CVVGORVGF�VQ�ECRKVCNK\G�QP�VJG�SWCNKVCVKXG�UKOKNCTKV[�QH�VJG�TCV�CPF
�

JWOCP�OCZKOWO�GZRKTCVQT[�HNQY�XQNWOG�EWTXGU�CU�C�RQVGPVKCNN[�UGPUKVKXG�GPFRQKPV�QH�VQZKEKV[


%QUVC�GV�CN�������D��6GRRGT�GV�CN�����������+P�VJG�TCV��(8%�FGETGCUGU�CEWVGN[�YKVJ

1 �GZRQUWTG��CPF�VJKU�TGURQPUG�JCU�DGGP�OCVJGOCVKECNN[�OQFGNGF�HQT�1 �EQPEGPVTCVKQPU
� �

DGVYGGP������CPF�����RRO�YKVJ�GZRQUWTG�FWTCVKQPU�DGVYGGP���CPF���J�
6GRRGT�GV�CN����������

6JG�OCIPKVWFG�QH�TGURQPUG�KU�CRRCTGPVN[�NGUU�VJCP�VJCV�QDUGTXGF�KP�JWOCPU�
6GRRGT�GV�CN��

�������CNVJQWIJ�VJG�GZVGPV�VQ�YJKEJ�CPGUVJGUKC�OKVKICVGU�VJG�TCV�TGURQPUG�QT�VJCV�VJGTG�CTG

KPJGTGPV�URGEKGU�FKHHGTGPEGU�KP�FQUKOGVT[�QT�UGPUKVKXKV[�KU�PQV�ENGCT�HTQO�VJGUG�UVWFKGU�
UGG

%JCRVGT����

+P�CFFKVKQP�VQ�EJCPIGU�KP�VJG�HNQY�XQNWOG�EWTXG��EJCPIGU�KP�NWPI�FKHHWUKQP�CNUQ�CTG

QDUGTXGF���+P�C�UVWF[�VJCV�GZCOKPGF�EQPEGPVTCVKQP��FWTCVKQP��CPF�XGPVKNCVKQP�HCEVQTU��TCVU�YGTG

GZRQUGF�HQT���QT���J�VQ�����QT�����RRO�1 �YKVJ�KPVGTOKVVGPV����%1 �VQ�J[RGTXGPVKNCVG�
���VQ
� �

��VKOGU�TGUVKPI� �8 ��VJG�CPKOCNU�CU�CP�GZGTEKUG�CPCNQIWG�VQ�JWOCP�GZRQUWTGU�
%QUVC�GV�CN��
'

����C����6JG�&. �XCNWGU�YGTG�TGFWEGF�D[�����CV�DQVJ�����RRO�VKOG�RQKPVU�CPF�D[�����YKVJ
%1

C���J�GZRQUWTG�VQ�����RRO���'ZRQUWTG�VQ�����RRO�HQT���J��JQYGXGT��ITGCVN[�GZCEGTDCVGF�VJG

CNXGQNCT�GHHGEV��YKVJ�C�TGUWNVCPV�����TGFWEVKQP�KP�VJG�&. ���5VCVKE�EQORNKCPEG�YCU�CHHGEVGF
%1

QPN[�CV�VJKU�NCVVGT�GZRQUWTG�EQPEGPVTCVKQP�CPF�FWTCVKQP���6JKU�1 �KPFWEGF�TGFWEVKQP�KP�&.
� %1

CRRGCTGF�VQ�EQTTGNCVG�YKVJ�VJG�FGITGG�QH�NWPI�GFGOC�KP�CHHGEVGF�CPKOCNU���;QMQ[COC�GV�CN�


������HQWPF�FGETGCUGU�KP�TCV�NWPI�XQNWOGU�
(4%�CPF�48���UVCVKE�EQORNKCPEG�
HTQO�VJG

XQNWOG�RTGUUWTG�EWTXG���CPF�OCZKOCN�HNQY�CV�����QH�8%�CHVGT�C����J�GZRQUWTG�VQ���RRO�1 ���
�

(NQY�XQNWOG�EWTXGU�CPF�OGCUWTGOGPVU�QH�TGIKQPCN�FKUVTKDWVKQP�QH�XGPVKNCVKQP��WUKPI

C�RQUKVTQP�ECOGTC��YGTG�GXCNWCVGF�KP�CPGUVJGVK\GF��RCTCN[\GF�FQIU�CEWVGN[�GZRQUGF�XKC�C

UVCKPNGUU�UVGGN�VTCEJGCN�VWDG�VQ�������������CPF������RRO�1 �HQT���J�
/QTICP�GV�CN����������
�

0Q�EJCPIGU�KP�VJG�HNQY�XQNWOG�EWTXG�YGTG�QDUGTXGF�CV�CP[�EQPEGPVTCVKQP��DWV�C�NGUU�WPKHQTO

FKUVTKDWVKQP�QH�XGPVKNCVKQP�YCU�PQVKEGF��YKVJ�VJG�ITGCVGUV�FKHHGTGPEG�QEEWTTKPI�DGVYGGP�VJG

EGPVTCN�CPF�OQTG�RGTKRJGTCN�TGIKQPU���6JG�CWVJQTU�EQPENWFG�VJCV�VJG�KPKVKCN�GHHGEV�QH�1 �CRRGCTU
�

VQ�DG�QDUVTWEVKQP�QH�VJG�UOCNN�CKTYC[U��

/KNNGT�GV�CN��
������������GXCNWCVGF�VJG�GHHGEV�QH�C���J�GZRQUWTG�VQ�����RRO�1 �QP
�

EJCPIGU�KP�VJG�NWPI�HWPEVKQP�QH�CPGUVJGVK\GF��VTCEJGQUVQOK\GF�IWKPGC�RKIU���&GETGCUGU�KP�NWPI

XQNWOGU�YGTG�PQVGF�CV���J�RQUVGZRQUWTG�CPF�YGTG�OCZKOWO�DGVYGGP���CPF����J�RQUVGZRQUWTG�

CHVGT�YJKEJ�VKOG�VJG[�DGICP�VQ�TGUQNXG���#NXGQNCT�XGPVKNCVKQP�
 ��CPF�&. �CNUQ�YGTG
# %1

FGETGCUGF�D[�GZRQUWTG���6JG�KPKVKCN�
��J�RQUVGZRQUWTG��TGFWEVKQP�KP�&. �OC[�JCXG�DGGP
%1

ECWUGF�D[�C�DTQPEJQEQPUVTKEVKQP�TGNCVGF�FGETGCUG�KP� ���#HVGT�VJKU�VKOG��FKURTQRQTVKQPCVG
#

TCVKQU�QH�&. �CPF� �UWIIGUV�VJCV�FKHHGTGPV�OGEJCPKUOU�YGTG�TGURQPUKDNG�HQT�VJG�FGETGCUGF
%1 #

&. ���6JG�CWVJQTU�URGEWNCVG�VJCV�VJKU�NCVVGT�TGURQPUG�RTQDCDN[�KPXQNXGU�VJG�FGXGNQROGPV�QH�C
%1

RGTKRJGTCN�KPHNCOOCVQT[�TGURQPUG�
��VQ����J�RQUVGZRQUWTG��DGECWUG�RNCUOC�EQPEGPVTCVKQPU�QH���

MGVQ�2)( �CPF�2)' �CNUQ�YGTG�GNGXCVGF�KP�IWKPGC�RKIU�GZRQUGF�HQT���J�VQ���RRO�1 �
/KNNGT
�� � �

GV�CN�����������5KIPKHKECPV�KPETGCUGU�KP�VJG�RNCUOC�CPF�$#.�EQPEGPVTCVKQPU�QH�6:$ �CNUQ�YGTG
�

QDUGTXGF�HQNNQYKPI�CEWVG�GZRQUWTG�QH�IWKPGC�RKIU�VQ���RRO�1 �
/KNNGT�GV�CN���������CPF�JWOCPU
�

VQ�����QT�����RRO�1 �
UGG�%JCRVGT������$QVJ�KPFQOGVJCEKP�CPF�ETQOQN[P�UQFKWO�RCTVKCNN[
�



�8

�����

DNQEMGF�VJG�TGFWEVKQP�KP�NWPI�XQNWOGU�CV���CPF����J�RQUVGZRQUWTG�
/KNNGT�GV�CN����������

+PFQOGVJCEKP�YCU�KPGHHGEVKXG�KP�DNQEMKPI�VJG�1 �KPFWEGF�FGETGCUG�KP�&. �CV�GKVJGT���QT����J
� %1

RQUVGZRQUWTG��DWV�ETQOQN[P�UQFKWO�DNQEMGF�VJKU�1 �TGURQPUG���$QVJ�FTWIU�YGTG�GHHGEVKXG�KP
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��J�FC[�VQ������VQ�����RRO�
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TGXKGYGF�KP

/GP\GN��������������������/WUVCHC��������2T[QT����������������������1\QPG�CNUQ�JCU�DGGP

UJQYP�VQ�ECWUG�C�TGFWEVKQP�KP�RNCSWG�HQTOCVKQP�D[�DCEVGTKQRJCIG�H���VQ�TGNGCUG�40#�HTQO

RJCIG�RCTVKENGU��VQ�KPCEVKXCVG�40#��CPF�VQ�FGITCFG�RTQVGKP�
-KO�GV�CN�����������*GPEG��DGECWUG

1 �IGPGTCVGU�J[FTQZ[N�TCFKECNU�KP�CSWGQWU�UQNWVKQP�CPF�FGITCFGU�&0#��40#��RTQVGKP��CPF
�

HCVV[�CEKFU�KP�XKVTQ��KV�RQUGU�C�RQVGPVKCN�IGPQVQZKE�JC\CTF�D[�XKTVWG�QH�KVU�CDKNKV[�VQ�IGPGTCVG

TGCEVKXG�KPVGTOGFKCVGU�VJCV�ECP�QZKFK\G�PWENGKE�CEKF�DCUGU�
TGXKGYGF�KP�8KEVQTKP���������

*QYGXGT��VJG�RTGEKUG�TGCEVKQPU�VJCV�QEEWT�KP�NKXKPI�EGNNU�GZRQUGF�VQ�1 �JCXG�PQV�[GV�DGGP
�

FGHKPGF�EQORNGVGN[���#U�VJG�GPUWKPI�FKUEWUUKQP�UJQYU��VJG�IGPQVQZKE�RQVGPVKCN�QH�1 �KU��CV
�

OQUV��YGCM�

6JKU�UGEVKQP�TGXKGYU�VJG�KPHQTOCVKQP�CXCKNCDNG�QP�VJG�IGPQVQZKEKV[�QH�1 �UKPEG�VJG
�

NCUV�CKT�SWCNKV[�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������YCU

RWDNKUJGF��CNVJQWIJ�GCTNKGT�TGRQTVU�CTG�EKVGF�VQ�ETGCVG�C�JKUVQTKECN�CPF�UEKGPVKHKE�RGTURGEVKXG�HQT

VJG�TGCFGT���6JG�CTGCU�EQXGTGF�KP�VJKU�TGXKGY�CTG�VJG�CDKNKV[�QH�1 �VQ�KPFWEG�&0#�FCOCIG�
�

OWVCIGPGUKU��EGNN�VTCPUHQTOCVKQP��ECTEKPQIGPGUKU��EQ�ECTEKPQIGPGUKU��CPF�VWOQT�RTQOQVKQP��

#NVJQWIJ�OQFWNCVKQP�QH�VJG�VWOQTKIGPKE�TGURQPUG�D[�KPFKTGEV�GHHGEVU�QH�1 �QP�VJG�KOOWPG
�

U[UVGO�KU�VJGQTGVKECNN[�RQUUKDNG��PQ�GXKFGPEG�HQT�UWEJ�OQFWNCVKQP�JCU�DGGP�TGRQTVGF�
UGG

5GEVKQP����������7PHQTVWPCVGN[��GZRGTKOGPVCN�FCVC�VQ�GXCNWCVG�YJGVJGT�1 �KU�IGPQVQZKE�CTG�XGT[
�

NKOKVGF���*GPEG��TGNGXCPV�FCVC�QP�IGPQVQZKE�GHHGEVU�QH�1 �CDQXG���RRO�CNUQ�JCXG�DGGP�KPENWFGF
�
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���RRO�HQNNQYKPI�C���J�GZRQUWTG���6JGUG�GZRQUWTG�TGIKOGPU�CNUQ�KPFWEGF�E[VQVQZKEKV[���
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'ZRQUWTG 'ZRQUWTG

&WTCVKQP %QPFKVKQPU %GNNU 1DUGTXGF 'HHGEVU 4GHGTGPEGRRO �I�O�

��� ��� � J �� �/ &KRNQKF JWOCP &0# DTGCMU -Q\WODQ CPF #ICTYCN

N�PCRVJ[NCOKPG NWPI HKDTQ�DNCUVU 
�����

CPF VTCPUHQTOGF

6[RG � EGNNU

��� ����� �� J 2JQURJCVG 0CMGF &0# (QTOCVKQP QH %CLKICU GV CN� 
�����

DWHHGTGF UCNKPG HTQO *G.C J[FTQZ[OGVJ[NWTCEKN�

EGNNU VJ[OKPG IN[EQN� CPF

��J[FTQZ[IWCPKPG KP

&0#

������ ������ � J %WNVWTG *COUVGT +PJKDKVKQP QH &0# 4CUOWUUGP 
�����

������ 
%JKPGUG 8�� TGRNKECVKQP�

EGNNU� E[VQVQZKEKV[

��� ����� ���� OKP &0# CV 1\QPCVGF 6� &GETGCUGF KP XKVTQ /WTC CPF %JWPI

�� �I�O.� 1 CV RJCIG &0# VTCPUETKRVKQP 
������

��� .�OKP� TQQO

VGORGTCVWTG

������ ������ ���� OKP �� O/ 6TKU�*%� 2NCUOKF 5KPING��FQWDNG� UVTCPF *COGNKP 
�����

������ � O/ '&6# R#6��� DTGCMU KP &0#

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

6JGTGHQTG��VJG�CXCKNCDNG�FCVC�UJQY�VJCV�1 �ECWUGU�UKPING��CPF�FQWDNG�UVTCPF�DTGCMU
�

KP�RNCUOKF�&0#�KP�XKVTQ��FCOCIGU�RNCUOKF�&0#�UQ�VJCV�KVU�CDKNKV[�VQ�UGTXG�CU�C�VGORNCVG�HQT
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JCOUVGT�8���EGNNU�
6CDNG�������
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%QPUKUVGPV�YKVJ�KVU�CDKNKV[�VQ�KPFWEG�&0#�FCOCIG��VJG�XGT[�JKIJ�EQPEGPVTCVKQP�QH

���RRO�1 �CNUQ�KPFWEGF�OWVCVKQP�VQ�UVTGRVQO[EKP�TGUKUVCPEG�KP�'��EQNK��XKC�DQVJ�FKTGEV
�

OGEJCPKUOU�CPF�KPFKTGEVN[�D[�VJG�TGE�NGZ�GTTQT�RTQPG�&0#�TGRCKT�U[UVGO��D[�C�HCEVQT�HTQO

VYQ��VQ����HQNF�KP�CP�GZRQUWTG�VKOG�FGRGPFGPV�OCPPGT�
6CDNG���������*QYGXGT��PQ�UVCVKUVKECN

CPCN[UKU�YCU�RGTHQTOGF�QP�VJGUG�FCVC�
*COGNKP�CPF�%JWPI������C�D��.	*GTCWNV�CPF�%JWPI�

��������+P�CUUC[U�FGUKIPGF�VQ�FGVGEV�DCUG�UWDUVKVWVKQP�OWVCVKQPU�D[�ICUGU�KP�5CNOQPGNNC

V[RJKOWTKWO��8KEVQTKP�CPF�5VCJNDGTI�
����C��UJQYGF�VJCV�1 �CNQPG�CV�EQPEGPVTCVKQPU�QH�����VQ
�

����RRO�FKF�PQV�KPFWEG�OWVCVKQP�VQ�JKUVKFKPG�CWZQVTQRJ[�KP�#OGU	�UVTCKPU�6#�����6#�����QT

6#������1\QPG�EQPEGPVTCVKQPU����RRO�YGTG�E[VQVQZKE���8KEVQTKP�CPF�5VCJNDGTI�
����D��CNUQ

UJQYGF�VJCV�����CPF�����RRO�1 ��KP�EQODKPCVKQP�YKVJ����XKP[N�EJNQTKFG��CPF���RRO�1 ��RNWU
� �

����QT����DWVCFKGPG��ICXG�TKUG�VQ�C�UNKIJV�
CRRTQZKOCVGN[�VYQHQNF��KPETGCUG�KP�OWVCVKQP

HTGSWGPE[���+P�VJGUG�KP�XKVTQ�UVWFKGU��CU�KP�OCP[�UVWFKGU�TGXKGYGF�KP�VJKU�UGEVKQP��KV�OWUV�DG

RQKPVGF�QWV�VJCV�DGECWUG�1 �KU�UQ�TGCEVKXG��RNCEKPI�XKP[N�EJNQTKFG�CPF�DWVCFKGPG�KP�VJG
�

GZRGTKOGPVU�YQWNF�TGUWNV�KP�GZRQUWTG�QH�VJG�DCEVGTKC�VQ�TGCEVKXG�KPVGTOGFKCVGU�CPF�TGCEVKQP

RTQFWEVU�TGUWNVKPI�HTQO�VJG�OKZVWTG��PQV�GZRQUWTG�QH�VJG�DCEVGTKC�VQ�1 �CNQPG���(WTVJGT��VJGUG
�

KPETGCUGU�KP�OWVCVKQP�YGTG�UOCNN�
PQ�OQTG�VJCP�VYQHQNF��CPF�PQV�UVCVKUVKECNN[�CPCN[\GF��CPF�VJG

CWVJQTU�FKF�PQV�VGUV�UVTKEVN[�HQT�EQPEGPVTCVKQP�FGRGPFGPV�GHHGEVU�
6CDNG���������6JWU��KV�KU�PQV

ENGCT�VJCV�VJGUG�UOCNN�GHHGEVU�CTG�TGRTQFWEKDNG�

/QTG�TGEGPVN[��&KNNQP�GV�CN��
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�
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1 �GZRQUWTGU�ECWUGF�UOCNN�KPETGCUGU�KP�VJG�OWVCVKQP�HTGSWGPE[�KP�5CNOQPGNNC�VGUVGT�UVTCKP
�
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OGVCDQNKE�CEVKXCVKQP�FKF�PQV�CHHGEV�VJG��OWVCVKQPCN�TGURQPUGU�KP�CP[�QH�VJG�UVTCKPU�VGUVGF���6JGUG
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�
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�

)KEJPGT�GV�CN��
������KPXGUVKICVGF�YJGVJGT�1 �EQWNF�KPFWEG�OWVCVKQP�KP�VYQ
�

OWVCIGPKEKV[�CUUC[U�KP�RNCPVU���6JG�KPXGUVKICVQTU�HQWPF�PQ�KPFWEVKQP�QH�OWVCVKQP�KP�VJG�

0KEQVKCPC�VCDCEWO�NGCH�EQNQT�TGXGTUKQP�CUUC[�QT�KP�VJG�6TCFGUECPVKC�UVCOGP�JCKT�CUUC[�CV�����VQ

����RRO�1 �
6CDNG�������
�

&WDGCW�CPF�%JWPI�
������UJQYGF�VJCV�OWVCPVU�QH�VJG�[GCUV�QH�5CEEJCTQO[EGU

EGTGXKUKCG�FGHKEKGPV�KP�TGRCKT�QH�UKPING��CPF�FQWDNG�UVTCPF�&0#�DTGCMU�YGTG�OQTG�UGPUKVKXG�VQ

VJG�E[VQVQZKEKV[�QH�1 �VJCP�YKNF�V[RG�EGNNU��KPFKECVKPI�VJCV�1 �MKNNU�EGNNU�RCTVN[�D[�IGPGTCVKPI
� �

VJGUG�V[RGU�QH�DTGCMU���&WDGCW�CPF�%JWPI�
������CNUQ�UJQYGF�VJCV�VTGCVOGPV�QH�5��EGTGXKUKCG�

YKVJ����RRO�1 �HQT����VQ����OKP�TGUWNVGF�KP�
���CP�����VQ����HQNF�KPETGCUGF�HTGSWGPE[�QH
�

HQTYCTF�OWVCVKQPU��
���CP�KPETGCUG�KP�TGXGTUKQPU�CV�UKZ�FKHHGTGPV�NQEK�D[�VYQ��VQ�VJTGGHQNF�
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'ZRQUWTG 'ZRQUWTG
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6#��� KPETGCUG KP OWVCVKQP HTGSWGPE[

����� �� �� OKP #V ����� RRO� ����HQNF

KPETGCUG KP OWVCVKQP HTGSWGPE[
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��� ���� � J %WNVWTG �� 5� V[RJKOWTKWO ���� KPETGCUG KP OWVCVKQP� 8KEVQTKP CPF

��� ����� XKP[N 6#��� UVCVKUVKECN CPCN[UKU PQV EQPFWEVGF 5VCJNDGTI 
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EJNQTKFG
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QT ���� 6#��� UVCVKUVKECN CPCN[UKU PQV EQPFWEVGF 5VCJNDGTI 
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DWVCFKGPG
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�����

TGUKUVCPEG� WR VQ ���HQNF

KPETGCUGU KP OWVCVKQP HTGSWGPE[
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EGTGXKUKCG IGPG EQPXGTUKQP� OKVQVKE 
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ETQUUKPI QXGT� PQ UVCVKUVKECN
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���CP�KPETGCUG�KP�IGPG�EQPXGTUKQPU�D[�VYQ��VQ�VJTGGHQNF��CPF�
���CP�KPETGCUG�KP�OKVQVKE

ETQUUQXGT�D[�����HQNF���0Q�UVCVKUVKECN�CPCN[UKU�YCU�RGTHQTOGF�QP�VJGUG�FCVC��PQT�YGTG

EQPEGPVTCVKQP�TGURQPUG�EWTXGU�IGPGTCVGF�D[�VJG�CWVJQTU���6JGUG�CWVJQTU��VJGTGHQTG�

FGOQPUVTCVGF�VJCV�1 �YCU�C�OWVCIGP�CPF�C�TGEQODKPCVKQP�KPFWEKPI�CIGPV�KP�5��EGTGXKUKCG��
�

*QYGXGT��VJG[�CNUQ�UJQYGF�VJCV�KVU�IGPQVQZKE�CEVKXKV[�YCU�YGCM�
����VQ�����HQNF�NGUU�CEVKXKV[�KP

VGTOU�QH�VJG�HTGSWGPE[�QH�OWVCPVU�QT�TGEQODKPCPVU�KPFWEGF��EQORCTGF�VQ�VJG�MPQYP�OWVCIGPU

WNVTCXKQNGV�NKIJV��:�TC[U��CPF�0�OGVJ[N�0��PKVTQ�0�PKVTQUQIWCPKFKPG�
/00)����

+P�VJKU�UGEVKQP��VJG�KPENWUKQP�QH�FCVC�QP�DCEVGTKCN�OWVCVKQP�WVKNK\KPI�GZRQUWTGU�WR�VQ

���RRO�1 �ECP�DG�LWUVKHKGF�KP�QTFGT�VQ�JGNR�FGVGTOKPG�YJGVJGT�1 �KU�IGPQVQZKE�CV�CNN���6JG
� �

CXCKNCDNG�KPHQTOCVKQP�UJQYU�VJCV�1 �KU�PQV�OWVCIGPKE�KP�HQWT�5CNOQPGNNC�VGUVGT�UVTCKPU�CPF�OC[
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�

KU�YGCMN[�OWVCIGPKE�KP�5��EGTGXKUKCG��DWV�KU�PQV�OWVCIGPKE�KP�0��VCDCECO�QT�6TCFGUECPVKC��

*GPEG��DGECWUG�1 �KU�OWVCIGPKE�KP�VJTGG�CUUC[U��DWV�PQV�KP�UKZ�QVJGTU��CPF�KU�YGCMN[�OWVCIGPKE
�

KP�CUUC[U�YJGTG�VJG�TGUWNVU�CTG�RQUKVKXG�EQORCTGF�VQ�MPQYP�UVTQPI�OWVCIGPU��1 �UJQWNF�DG
�

EQPUKFGTGF�C�YGCM�OWVCIGP��CV�OQUV�
CNUQ�TGXKGYGF�KP�8KEVQTKP��������
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#�PWODGT�QH�KPXGUVKICVQTU�JCXG�UVWFKGF�YJGVJGT�1 �KPFWEGU�E[VQIGPGVKE�FCOCIG��

�

6JG�RTGXKQWU�CKT�SWCNKV[�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�������

FGUETKDGF�C�PWODGT�QH�KP�XKVTQ�CPF�KP�XKXQ�UVWFKGU�KP�YJKEJ�1 �GZRQUWTG�RTQFWEGF�E[VQVQZKE
�

GHHGEVU�QP�EGNNU�CPF�EGNNWNCT�EQORQPGPVU��KPENWFKPI�IGPGVKE�OCVGTKCN��XGT[�HGY�PGYGT�UVWFKGU

JCXG�DGGP�TGRQTVGF���%[VQIGPGVKE�CPF�OWVCVKQPCN�GHHGEVU�QH�1 �JCXG�DGGP�TGRQTVGF�RTGXKQWUN[�KP
�

KUQNCVGF�EWNVWTGF�EGNN�NKPGU��JWOCP�N[ORJQE[VGU��CPF�OKETQQTICPKUOU�
(GVPGT��������*COGNKP

GV�CN�������C�D��*COGNKP�CPF�%JWPI������C�D��5EQVV�CPF�.GUJGT��������'TFOCP�CPF

*GTPCPFG\��������)WGTTGTQ�GV�CN���������&WDGCW�CPF�%JWPI����������������1PG�QH�VJG�GCTNKGUV

UVWFKGU�D[�(GVPGT�
������FGOQPUVTCVGF�VJCV�KP�XKVTQ�GZRQUWTG�QH�JWOCP�-$�EGNNU�VQ���RRO

1 �HQT���CPF����OKP�KPFWEGF�VYQ��CPF�UKZHQNF�KPETGCUGU�KP�VJG�PWODGT�QH�EJTQOCVKF�FGNGVKQPU��
�

5JKTCKUJK�GV�CN��
������HQWPF�VJCV�VTGCVOGPV�QH�%JKPGUG�JCOUVGT�8���EGNNU�YKVJ�����VQ�����RRO

1 �KPJKDKVGF�ITQYVJ�QH�8���EGNNU�D[����VQ�����CPF�CNUQ�KPFWEGF�C�EQPEGPVTCVKQP�FGRGPFGPV
�

KPETGCUG�KP�VJG�PWODGT�QH�UKUVGT�EJTQOCVKE�GZEJCPIGU�
5%'U��RGT�EGNN��WR�VQ�C�OCZKOWO�QH

HQWTHQNF�QH�VJCV�KP�WPVTGCVGF��EQPVTQN�EGNNU���6JG�TGUWNVU�KPFKECVG�VJCV�KH�EGNNU�KP�EWNVWTG�CTG

GZRQUGF�VQ�UWHHKEKGPVN[�JKIJ�EQPEGPVTCVKQPU�QH�1 �HQT�UWHHKEKGPVN[�NQPI�RGTKQFU��EJTQOQUQOG
�

FCOCIG�YKNN�TGUWNV�

+P�XKXQ�GZRQUWTG�UVWFKGU�CTG�QH�ITGCVGT�RQVGPVKCN�KPVGTGUV���%[VQIGPGVKE�CPF

OWVCVKQPCN�GHHGEVU�QH�1 �KP�NCDQTCVQT[�CPKOCNU�CPF�JWOCPU�CTG�EQPVTQXGTUKCN���.[ORJQE[VGU
�

KUQNCVGF�HTQO�CPKOCNU�GZRQUGF�VQ�1 �YGTG�HQWPF�VQ�JCXG�UKIPKHKECPV�KPETGCUGU�KP�VJG�PWODGTU�QH
�

EJTQOQUQOG�
<GNCE�GV�CN�������C�D��CPF�EJTQOCVKF�
6KEG�GV�CN���������CDGTTCVKQPU��CHVGT����VQ

��J�GZRQUWTGU�VQ�����CPF������RRO�1 ��TGURGEVKXGN[���5KPING�UVTCPF�DTGCMU�KP�&0#�QH�OQWUG
�

RGTKVQPGCN�GZWFCVG�EGNNU�YGTG�OGCUWTCDNG�CHVGT�C����J�GZRQUWTG�VQ���RRO�1 �
%JCPG[���������
�

)QQEJ�GV�CN��
������CPCN[\GF�VJG�DQPG�OCTTQY�UCORNGU�HTQO�%JKPGUG�JCOUVGTU�GZRQUGF�VQ�����

RRO�1 �HQT���J�CPF�VJG�NGWMQE[VGU�CPF�URGTOCVQE[VGU�HTQO�OKEG�GZRQUGF�HQT�WR�VQ���YGGMU�VQ
�

�����RRO�1 ���0Q�GHHGEV�YCU�HQWPF�QP�VJG�HTGSWGPE[�QH�EJTQOQUQOG�CDGTTCVKQPU��PQT�YGTG
�

VJGTG�CP[�TGEKRTQECN�VTCPUNQECVKQPU�KP�VJG�RTKOCT[�URGTOCVQE[VGU���6JGUG�CWVJQTU�FKF�UJQY�VJCV

VJGTG�YCU�C�UNKIJV��DWV�UKIPKHKECPV�KPETGCUG�KP�VJG�HTGSWGPE[�QH�EJTQOCVKF�CDGTTCVKQPU�KP�JWOCP

RGTKRJGTCN�NGWMQE[VGU�GZRQUGF�KP�XKVTQ�VQ�����CPF�����RRO�1 ���6JG�UOCNN�KPETGCUGU�QDUGTXGF�KP
�

EJTQOCVKF�CDPQTOCNKVKGU�KP�RGTKRJGTCN�DNQQF�N[ORJQE[VGU�HTQO�JWOCPU�GZRQUGF�VQ�����RRO

1 �HQT���VQ����J�YGTG�PQV�UKIPKHKECPV��RQUUKDN[�DGECWUG�QH�VJG�UOCNN�PWODGT�
P������QH�UWDLGEVU
�

UVWFKGF�
/GT\�GV�CN�����������5WDUGSWGPV�KPXGUVKICVKQPU�YKVJ�KORTQXGF�GZRGTKOGPVCN�FGUKIP�CPF

OQTG�JWOCP�UWDLGEVU��JQYGXGT��FKF�PQV�UJQY�E[VQIGPGVKE�GHHGEVU�CHVGT�GZRQUWTG�VQ�1 �CV
�

XCTKQWU�EQPEGPVTCVKQPU�CPF�HQT�XCTKQWU�VKOGU�
/E-GP\KG�GV�CN���������/E-GP\KG�������

)WGTTGTQ�GV�CN�����������)WGTTGTQ�GV�CN��
������UJQYGF�PQ�GNGXCVKQP�KP�VJG�HTGSWGPE[�QH�5%'U

KP�EKTEWNCVKPI�N[ORJQE[VGU�QH�JWOCPU�GZRQUGF�VQ�����RRO�QH�1 �HQT���J���*QYGXGT��VJGUG
�

CWVJQTU�FKF�HKPF�VJCV�GZRQUWTG�QH�FKRNQKF�JWOCP�HGVCN�NWPI�
9+����EGNNU�VQ������������������

CPF�����RRO�1 �HQT���J�KP�XKVTQ�NGF�VQ�C�EQPEGPVTCVKQP�FGRGPFGPV�KPETGCUG�KP�5%'U�KP�VJGUG
�

EGNNU���+P�CFFKVKQP��GRKFGOKQNQIKECN�UVWFKGU�JCXG�PQV�UJQYP�CP[�GXKFGPEG�QH�EJTQOQUQOG



�����

EJCPIGU�KP�RGTKRJGTCN�N[ORJQE[VGU�QH�JWOCPU�GZRQUGF�VQ�1 �KP�VJG�CODKGPV�GPXKTQPOGPV�
5EQVV
�

CPF�$WTMCTV��������/CIKG�GV�CN�����������'XKFGPEG�PQY�CXCKNCDNG��VJGTGHQTG��HCKNU�VQ

FGOQPUVTCVG�CP[�E[VQIGPGVKE�QT�OWVCIGPKE�GHHGEVU�QH�1 �KP�JWOCPU�YJGP�VJG�GZRQUWTG�TGIKOGPU
�

CTG�TGRTGUGPVCVKXG�QH�GZRQUWTGU�VJCV�VJG�RQRWNCVKQP�OKIJV�CEVWCNN[�GZRGTKGPEG�

(KPCNN[��C�UVWF[�EQPFWEVGF�D[�'TFOCP�CPF�*GTPCPFG\�
������UJQYGF�VJCV�VTGCVOGPV

QH�&TQUQRJKNC�XKTKNKU�YKVJ����RRO�1 �HQT���VQ���J�TGUWNVGF�KP�CP�GZRQUWTG�VKOG�FGRGPFGPV
�

CEETWCN�QH�FQOKPCPV�NGVJCNU�

6JGTGHQTG��1 �FQGU�KPFWEG�EJTQOQUQOCN�CDGTTCVKQPU�KP�EWNVWTGF�EGNNU��DWV�VJG�TGUWNVU
�

KP�CPKOCNU�GZRQUGF�VQ�1 �HQT�EJTQOQUQOCN�DTGCMCIG�CTG��CV�OQUV��YGCM�CPF�VJGKT�DKQNQIKECN
�

UKIPKHKECPEG�KU�EQPVTQXGTUKCN�

������� +PFWEVKQP�QH�/QTRJQNQIKECN�%GNN�6TCPUHQTOCVKQP�D[�1\QPG
1\QPG�JCU�DGGP�UVWFKGF�KP�C�PWODGT�QH�OCOOCNKCP�EGNN�EWNVWTG�U[UVGOU�VQ�FGVGTOKPG

YJGVJGT�KV�ECP�KPFWEG�EGNN�VTCPUHQTOCVKQP�
6CDNG���������6JG�EGNN�VTCPUHQTOCVKQP�CUUC[�KP

%�*���6����
��6�����OQWUG�GODT[Q�EGNNU�KU�C�UVCPFCTF�CUUC[�VJCV�JCU�DGGP�WUGF�D[�OCP[

KPXGUVKICVQTU�VQ�FGVGEV�EGNN�VTCPHQTOCVKQP�CEVKXKV[�CU�C�RQVGPVKCN�KPFKECVQT�QH�ECTEKPQIGPKEKV[�CPF

VQ�UVWF[�OQNGEWNCT�OGEJCPKUOU�QH�EGNN�VTCPUHQTOCVKQP�KPFWEGF�D[�QTICPKE�EJGOKECNU�

ECTEKPQIGPKE�OGVCNU��CPF�TCFKCVKQP�
TGXKGYGF�KP�.CPFQNRJ����������������������������5[TKCP

JCOUVGT�GODT[Q�
5*'��EGNNU�CNUQ�CTG�YKFGN[�WUGF�VQ�FGVGEV�EGNN�VTCPUHQTOCVKQP�D[�OCP[�ENCUUGU

QH�EJGOKECN�ECTEKPQIGPU�CPF�TCFKCVKQP�
$QTGM�GV�CN�������������C�D����$QTGM�GV�CN��
�����

FGOQPUVTCVGF�VJCV�GZRQUWTG�QH�5*'�EGNNU�CPF���6����OQWUG�GODT[Q�EGNNU�VQ���RRO�1 �HQT��
�

OKP�KPFWEVGF�OQTRJQNQIKECN�VTCPUHQTOCVKQP�KP�DQVJ�EGNN�V[RGU���#NUQ��KP�DQVJ�EGNN�V[RGU��VJGTG

YCU�C�U[PGTIKUVKE�KPFWEVKQP�QH�OQTRJQNQIKECN�VTCPUHQTOCVKQP�YJGP�VJG�EGNNU�YGTG�VTGCVGF�YKVJ

��)TC[U�QH�ICOOC�TCFKCVKQP�CPF���RRO�1 ���6JGUG�CWVJQTU�VJGTGHQTG�EQPENWFGF�VJCV�1 �CEVU�CU
� �

C�FKTGEV�EGNN�VTCPUHQTOKPI�CIGPV�CPF�CU�C�EQ�EGNN�VTCPUHQTOKPI�CIGPV�KP�VJG�RTGUGPEG�QH�ICOOC

TCFKCVKQP���$QTGM�GV�CN��
����C��CNUQ�QDUGTXGF�CP�CFFKVKXG�COQWPV�QH�VTCPUHQTOCVKQP�YJGP�VJGUG

EGNN�V[RGU�YGTG�VTGCVGF�YKVJ���RRO�1 �CPF���,�O �QH�WNVTCXKQNGV�NKIJV���#�HWTVJGT�UVWF[�D[�$QTGM
�

�

GV�CN��
����D��UJQYGF�VJCV�GZRQUWTG�QH���6����OQWUG�GODT[Q�EGNNU�VQ���RRO�1 �HQT���OKP�FKF
�

PQV�TGUWNV�KP�OQTRJQNQIKECN�VTCPUHQTOCVKQP��DWV�VJCV�KPETGCUKPI�GZRQUWTG�VQ���RRO�KPETGCUGF�VJG

VTCPUHQTOCVKQP�HTGSWGPE[�D[�C�HCEVQT�QH�����1\QPG�CPF�ICOOC�TCFKCVKQP�ECWUGF�C�U[PGTIKUVKE

KPETGCUG�KP�OQTRJQNQIKECN�VTCPUHQTOCVKQP�YJGP�1 �YCU�CFFGF�VQ�EGNNU�CHVGT�VJG�ICOOC
�

TCFKCVKQP���9JGP�1 �YCU�CFFGF�VQ�EGNNU�DGHQTG�VJG�ICOOC�TCFKCVKQP��VJG�VTCPUHQTOCVKQP�YCU�PQV
�

KPETGCUGF�QXGT�VJCV�FWG�VQ�ICOOC�TCFKCVKQP��6JGUG�CWVJQTU�CNUQ�UJQYGF�D[�&0#�VTCPUHGEVKQP

GZRGTKOGPVU�VJCV�VJTGG�1 �KPFWEGF�VTCPUHQTOGF�EGNN�NKPGU�RQUUGUUGF�FQOKPCPVN[�CEVKPI
�

VTCPUHQTOKPI�IGPGU���+P�VJGUG�UVWFKGU��EGNNU�YGTG�KPEWDCVGF�KP�RJQURJCVG�DWHHGTGF�UCNKPG�FWTKPI

1 �VTGCVOGPV�CPF��JGPEG��NKMGN[�YGTG�GZRQUGF�VQ�TGCEVKQP�RTQFWEVU�QH�1 �TCVJGT�VJCP�1 �KVUGNH�
� � �

6JQOCUUGP�GV�CN��
������������GZRQUGF�TCVU�D[�KPJCNCVKQP�VQ������������QT�����RRO

1 �HQT���J�FC[����FC[U�YGGM��HQT�C�VQVCN�QH�������QT���YGGMU���6JGTG�YCU�PQ�KPETGCUG�KP�VJG
�

HTGSWGPE[�QH�RTGPGQRNCUVKE�VTCPUHQTOCVKQP�KP�EGNNU�TGOQXGF�HTQO�VJG�VTCEJGCU�CPF�UWDUGSWGPVN[

EWNVWTGF���%GNNU�KPEWDCVGF�KP�UGTWO�HTGG�OGFKWO�CPF�GZRQUGF�VQ�����QT����RRO�1 �HQT����OKP
�

KP�XKVTQ�CNUQ�FKF�PQV�UJQY�CP�KPETGCUGF�HTGSWGPE[�QH�RTGPGQRNCUVKE�VTCPUHQTOCVKQP���9JGP�TCV

VTCEJGCN�GRKVJGNKCN�EGNNU�YGTG�GZRQUGF�KP�XKVTQ�VQ�����RRO�1 ��
�



�����

6CDNG��������'HHGEVU�QH�1\QPG�QP�/QTRJQNQIKECN�%GNN�6TCPUHQTOCVKQPC

1\QPG

%QPEGPVTCVKQP

'ZRQUWTG 
5VTCKP�%GNNU�

&WTCVKQP #IG 1DUGTXGF 'HHGEVU 4GHGTGPEGRRO �I�O

5RGEKGU� 5GZ

D�

����� ���� � J�FC[� 4CV� / 0Q KPFWEVKQP QH RTGPGQRNCUVKE 6JQOCUUGP GV CN� 
�����

���� ������ � FC[U�YGGM 
(����0� XCTKCPVU KP EWNVWTGF VTCEJGCN

��� ����� HQT �� �� QT ��� YGGMU QNF GRKVJGNKCN EGNNU

� YGGMU

��� ����� �� OKP VYKEG 4CV 6YQHQNF KPETGCUG KP HTGSWGPE[ QH 6JQOCUUGP GV CN� 
�����

YGGMN[ HQT 
6TCEJGCN RTGPGQRNCUVKE XCTKCPVU� CFFKVKXG

� YGGMU GRKVJGNKCN EGNNU� GHHGEVU YKVJ /00)


KP XKVTQ�

��� ����� �� OKP 4CV 0Q KPFWEVKQP QH RTGPGQRNCUVKE 6JQOCUUGP GV CN� 
�����

�� ������ 
KP XKVTQ� 
6TCEJGCN XCTKCPVU

GRKVJGNKCN EGNNU�

��� ����� � OKP /QWUG #V ��� RRO� 0Q OQTRJQNQIKECN $QTGM GV CN� 
����D�

��� ����� 
KP XKVTQ� 
%�*���6��� VTCPUHQTOCVKQP CNQPG� KPETGCUGF

GODT[Q EGNNU� VTCPUHQTOCVKQP D[ ����)TC[ TCFKCVKQP

D[ ����HQNF NKMG C EQ�ECTEKPQIGP�

#V ��� RRO� ���HQNF KPETGCUG KP

OQTRJQNQIKECN VTCPUHQTOCVKQP CPF

U[PGTIKUO YKVJ ��)TC[ ICOOC

TCFKCVKQP VTCPUHQTOCVKQP�

��� ����� � OKP *COUVGT 
2TKOCT[ +P DQVJ EGNN NKPGU� KPFWEVKQP QH $QTGM GV CN� 
�����


KP XKVTQ� FKRNQKF EGNNU� OQTRJQNQIKECN VTCPUHQTOCVKQP CPF

/QWUG


%�*���6���

GODT[Q EGNNU�

U[PGTIKUO YKVJ ICOOC TC[U

��� ������ �� OKP *COUVGT +P DQVJ EGNN NKPGU� KPFWEVKQP QH $QTGM GV CN� 
����C�


KP XKVTQ� 
5[TKCP RTKOCT[ OQTRJQNQIKECN VTCPUHQTOCVKQP�

GODT[Q EGNNU� CFFKVKXG VTCPUHQTOCVKQP YKVJ 78

/QWUG


%�*���6���

GODT[Q EGNNU�

NKIJV

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

#IG CV UVCTV QH GZRQUWTG�D

VYQ�VKOGU�C�YGGM�HQT���YGGMU��VJGTG�YCU�CRRTQZKOCVGN[�C�VYQHQNF�KPETGCUG�KP�VJG�HTGSWGPE[�QH

RTGPGQRNCUVKE�XCTKCPVU�FGVGEVGF���6JGUG�CWVJQTU�CNUQ�UJQYGF�VJCV�VTGCVOGPV�QH�TCV�VTCEJGCN

GRKVJGNKCN�EGNNU�YKVJ�/00)�HQNNQYGF�D[�GZRQUWTG�QH�EGNNU�VQ�����RRO�1 �VYKEG�YGGMN[�HQT
�

��YGGMU�TGUWNVGF�KP�CP�CRRTQZKOCVGN[�CFFKVKXG�KPETGCUG�KP�VJG�HTGSWGPE[�QH�RTGPGQRNCUVKE

XCTKCPVU�QH�VJG�EGNNU���6JG�TGUWNVU�QH�VJGUG�UVWFKGU�UJQWNF�DG�KPVGTRTGVGF�ECWVKQWUN[�DGECWUG�VJG

EJCPIGU�CTG�XGT[�UOCNN�CPF�DGECWUG�1 �GZRQUWTG�HQNNQYGF�D[�/00)�VTGCVOGPV�[KGNFGF
�

PGICVKXG�TGUWNVU�
6JQOCUUGP����������+P�CFFKVKQP��KV�KU�NKMGN[�VJCV�VJG�EWNVWTG�EQPFKVKQPU�OC[

UKIPKHKECPVN[�CHHGEV�VJGUG�TGUWNVU��RCTVKEWNCTN[�VJG�XQNWOG�QH�EWNVWTG�OGFKWO�CDQXG�VJG�EGNNU�



�����

CPF�VJKU�XCTKCDNG�JCU�PQV�DGGP�GZRNQTGF�KP�UWHHKEKGPV�FGVCKN���(WTVJGT��VJG�TGUWNVU�QH�VJGUG�

GZRGTKOGPVU�CTG�UQOGYJCV�XCTKCDNG���4GEGPVN[��C�U[UVGO�JCU�DGGP�FGXGNQRGF�VQ�EWNVWTG�JWOCP

VTCEJGQDTQPEJKCN�GRKVJGNKCN�EGNNU�CPF�GZRQUG�VJGO�VQ�EQPUKUVGPV�CPF�TGRTQFWEKDNG�NGXGNU�QH

1 �
6CTMKPIVQP�GV�CN����������
�

+P�CNN�VJGUG�EGNN�VTCPUHQTOCVKQP�GZRGTKOGPVU��VJG�TGCEVKXKV[�QH�1 �OCMGU�KV�NKMGN[�VJCV
�

UGEQPFCT[�TGCEVKQP�RTQFWEVU�QH�1 �HQTOGF�KP�VJG�CSWGQWU�OGFKWO��PQV�1 �KVUGNH��KPFWEGF�VJG
� �

EGNN�VTCPUHQTOCVKQP���6JGTGHQTG��1 �KU�CDNG�VQ�KPFWEG�OQTRJQNQIKECN�VTCPUHQTOCVKQP�KP
�

%�*���6����OQWUG�GODT[Q�EGNNU�CPF�KP�5*'�EGNNU�CV�JKIJ�EQPEGPVTCVKQPU�
����������CPF

����RRO��DWV�ECWUGU�PQ�UKIPKHKECPV�GHHGEVU�KP�TCV�VTCEJGCN�GRKVJGNKCN�EGNNU�KP�XKVTQ�QT�KP�XKXQ���

������� 2QUUKDNG�&KTGEV�%CTEKPQIGPKE��%Q�ECTEKPQIGPKE��CPF�6WOQT�2TQOQVKPI�'HHGEVU�QH
1\QPG�CU�5VWFKGF�KP�9JQNG�#PKOCN�%CTEKPQIGPGUKU�$KQCUUC[U
6Q�KPXGUVKICVG�YJGVJGT�1 �JCU�ECTEKPQIGPKE��EQ�ECTEKPQIGPKE��QT�VWOQT�RTQOQVKPI

�

GHHGEVU��C�PWODGT�QH�KPXGUVKICVQTU�JCXG�EQPFWEVGF�KP�XKXQ�ECTEKPQIGPGUKU�DKQCUUC[U�YKVJ

1 �
6CDNG���������5QOG�QH�VJG�UVWFKGU�JCXG�WUGF�UVTCKP�#�OKEG�
TGXKGYGF�KP�/WUVCHC���������
�

6JG�CFXCPVCIGU�CPF�FKUCFXCPVCIGU�KP�WUKPI�UVTCKP�#�OKEG�CU�C�IGPGTCN�UETGGP�HQT�ECTEKPQIGPU

D[�VJG�KR�TQWVG�JCXG�DGGP�FKUEWUUGF�KP�VJG�NKVGTCVWTG�
5VQPGT�CPF�5JKOMKP��������/CTQPRQV

GV�CN���������5VQPGT��������/CTQPRQV����������5VTCKP�#�OKEG�QPN[�TCTGN[�JCXG�DGGP�WUGF�KP

KPJCNCVKQP�ECTEKPQIGPGUKU�CUUC[U���+P�CFFKVKQP��VJG�#�,�UVTCKP�QH�OKEG�JCU�C�JKIJ�URQPVCPGQWU

KPEKFGPEG�QH�DGPKIP�RWNOQPCT[�VWOQTU�
CFGPQOCU����6JKU�UVTCKP�QH�OKEG�JCU�DGGP�UJQYP�VQ�DG

XGT[�UGPUKVKXG�VQ�VWOQT�KPFWEVKQP�D[�RQN[E[ENKE�CTQOCVKE�J[FTQECTDQPU�
2#*U���ECTDCOCVGU�

CPF�C\KTKFKPGU�CPF�KPUGPUKVKXG�VQ�CTQOCVKE�COKPGU��OGVCN�UCNVU��CPF�JCNQIGPCVGF�QTICPKE

EQORQWPFU�CFOKPKUVGTGF�D[�VJG�KR�TQWVG�
/CTQPRQV�GV�CN�����������+P�CFFKVKQP��ECTEKPQIGPKEKV[

TGUWNVU�KP�UVTCKP�#�OKEG�FKF�PQV�EQTTGNCVG�YGNN�YKVJ���[GCT�OQWUG�CPF�TCV�ECTEKPQIGPKEKV[�TGUWNVU

YJGP�VJG�TGUWNVU�QH�EJGOKECN�VGUVKPI�KP�UVTCKP�#�5V�OKEG�
���EJGOKECNU�VGUVGF��YGTG�EQORCTGF

YKVJ�UVTCKP�#�,�OKEG�
���EJGOKECNU�VGUVGF��KP�C���[GCT�EJTQPKE�DKQCUUC[�
/CTQPRQV�GV�CN��

��������6JG�EJGOKECNU�EJQUGP�YGTG�JGCXKN[�YGKIJVGF�YKVJ�CTQOCVKE�COKPGU���6JG�CWVJQT

EQPENWFGF�VJCV��ECTEKPQIGPKEKV[�VGUV�FCVC�CTG�TGNGXCPV�QPN[�VQ�VJG�VGUV�OQFGN�GORNQ[GF�UKPEG

VJGTG�KU�PQ�CDUQNWVG�TGHGTGPEG�HQT�ECTEKPQIGPKEKV[����/CTQPRQV�
������CNUQ�FGOQPUVTCVGF�C�RQQT

EQPEQTFCPEG�DGVYGGP�TGUWNVU�QH�VGUVKPI�EJGOKECNU�KP�VJG�UVTCKP�#�CUUC[�CPF�VGUVKPI�VJGO�KP���

[GCT�TCV�CPF�OQWUG�ECTEKPQIGPKEKV[�CUUC[U�CV�VJG�0CVKQPCN�%CPEGT�+PUVKVWVG�
0%+����5VQPGT


�������WUKPI�VJG�UVTCKP�#�OQWUG�RWNOQPCT[�CUUC[��KPFKECVGF�VJCV�KR�KPLGEVKQP�QH�2#*U�

PKVTQUCOKPGU��PKVTQUWTGCU��ECTDCOCVGU��CHNCVQZKP��OGVCNU��CPF�J[FTC\KPGU�KPFWEGU�VWOQTU��DWV

VJCV�VJG�CUUC[�KU�PQV�TGURQPUKXG�VQ�CTQOCVKE�COKPGU��CNKRJCVKE�JCNKFGU��CPF�EGTVCKP�EQORQWPFU

ECTEKPQIGPKE�KP�TQFGPV�NKXGT�QT�DNCFFGT���+P�VJKU�CUUC[��CP�KPETGCUG�KP�NWPI�VWOQT�OWNVKRNKEKV[


CXGTCIG�PWODGT�QH�NWPI�VWOQTU�RGT�OQWUG��ECWUGF�D[�C�EJGOKECN�KU�EQPUKFGTGF�CU�GXKFGPEG�HQT

VJG�ECTEKPQIGPKEKV[�QH�C�EJGOKECN��

*CUUGVV�GV�CN��
������WUGF�KPDTGF�UVTCKP�#�,�OKEG��YJKEJ�CTG�XGT[�UGPUKVKXG�VQ

KPFWEVKQP�QH�RWNOQPCT[�CFGPQOCU�D[�EJGOKECN�ECTEKPQIGPU���'ZRQUWTG�QH�#�,�OKEG�VQ

�����RRO�1 �HQT�����J�RGT�YGGM��GXGT[�QVJGT�YGGM��HQT���OQ��TGUWNVGF�KP�C�����HQNF�KPETGCUG
�


PQV�UVCVKUVKECNN[�UKIPKHKECPV��KP�VJG�RGTEGPV�QH�OKEG�YKVJ�VWOQTU�
VWOQT�KPEKFGPEG��CPF�C

UVCVKUVKECNN[�UKIPKHKECPV�����HQNF�KPETGCUG�KP�VJG�PWODGT�QH�VWOQTU�RGT�OQWUG�
VWOQT

OWNVKRNKEKV[����+P�VJKU�GZRGTKOGPV��1 �FKF�PQV�RTQOQVG�VJG�ECTEKPQIGPKEKV[�QH�WTGVJCPG�YJGP�
�



�����

6CDNG��������5WOOCT[�QH�4GUWNVU�QP�VJG�2QUUKDNG�%CTEKPQIGPKEKV[�QH�1\QPGC

1\QPG

%QPEGPVTCVKQP

'ZRQUWTG 
5VTCKP�

&WTCVKQP #IG 1DUGTXGF 'HHGEVU 4GHGTGPEGRRO �I�O

5RGEKGU� 5GZ

D�

���� �� �� J�FC[ HQT 4CV� / .WPI VWOQT TGURQPUG KPETGCUGF HTQO �� KP +EJKPQUG CPF 5CICK 
�����


UKPG YCXG 
UKPG YCXG �� OQ 
9KUVCT� $*20� QT 1 �VTGCVGF CPKOCNU� VQ ���� KP

HTQO � VQ HTQO � VQ � YGGMU QNF CPKOCNU VTGCVGF YKVJ ��� I�MI $*20 


���� ��� ���� RRO 1 
PQV UKIPKHKECPV��

�

�

���� ��� ��� J�YGGM� /QWUG� ( �����HQNF KPETGCUG KP RGTEGPV QH OKEG YKVJ *CUUGVV GV CN� 
�����

GXGT[ QVJGT 
#�,� CFGPQOCU� �����HQNF KPETGCUG KP PWODGT QH

YGGM HQT � OQ � YGGMU QNF VWOQTU RGT OQWUG� 0Q RTQOQVKQP QH

ECTEKPQIGPKEKV[ QH WTGVJCPG 
� OI�OQWUG

DGHQTG 1 ��
�

��� ��� ��� J�HKTUV YGGM /QWUG� ( �����HQNF KPETGCUG KP RGTEGPV QH OKEG YKVJ *CUUGVV GV CN� 
�����

QH GCEJ OQPVJ 
#�,� VWOQTU� �����HQNF KPETGCUG KP PWODGT QH

HQT � OQ � YGGMU QNF VWOQTU RGT OQWUG� KPVGTCEVKQP DGVYGGP

1 CPF WTGVJCPG 
� OI�OQWUG CHVGT GCEJ
�

1 YGGM��
�

��� ��� � J�FC[� /QWUG� / 7TGVJCPG VTGCVOGPV DGHQTG 1 UVCTVGF� +P .CUV GV CN� 
�����

��� ����� � FC[U�YGGM HQT 
5YKUU 9GDUVGT CPF 5YKUU 9GDUVGT OKEG� 0Q KPETGCUG KP NWPI

�� YGGMU #�,� VWOQT KPEKFGPEG� PQPUKIPKHKECPV FGETGCUG KP

� YGGMU QNF VWOQTU RGT NWPI KP WTGVJCPG�VTGCVGF CPKOCNU�

�

+P #�, UVTCKP� 0Q GHHGEV CV ��� RRO�

#V ��� RRO� 6JTGGHQNF KPETGCUG KP RGTEGPV

OKEG YKVJ VWOQTU� CPF ����HQNF KPETGCUG KP

PWODGT QH VWOQTU RGT OQWUG� $QVJ ��� CPF

��� RRO 1 FGETGCUGF [KGNF QH VWOQTU RGT
�

OQWUG KP WTGVJCPG�VTGCVGF OKEG� DWV JCF PQ

GHHGEV QP VWOQT KPEKFGPEG�

��� ����� �� J�FC[ *COUVGT� / 0Q VWOQTU QDUGTXGF KP CPKOCNU VTGCVGF YKVJ 9KVUEJK GV CN� 
����C�D�

� FC[U�YGGM HQT 
5[TKCP )QNFGP� ��� RRO 1 QPN[� +P CPKOCNU VTGCVGF YKVJ

� OQ ���� YGGMU QNF �� OI�MI &'0 UE VYKEG�YGGM� ��� RRO

�

1 FKF PQV KPETGCUG VWOQTU QH NWPI� DTQPEJWU�
�

VTCEJGC� QT PCUCN ECXKV[� 6WOQTU QH NWPI

YGTG FGETGCUGF ��� 
0�5��

���� � J�FC[ 4CV� /� ( 0Q KPETGCUG KP PGQRNCUOU CV CP[ 0CVKQPCN 6QZKEQNQI[

��� � FC[U�YGGM HQT 
(����0� EQPEGPVTCVKQP VGUVGF� 2TQITCO 
�����

��� ��� YGGMU $QQTOCP GV CN� 
�����


� [GCTU�

��� � J�FC[ 4CV� /� ( 0Q KPETGCUG KP PGQRNCUOU CV CP[ 0CVKQPCN 6QZKEQNQI[

��� � FC[U�YGGM HQT 
(����0� EQPEGPVTCVKQP VGUVGF� 2TQITCO 
�����

��� YGGMU $QQTOCP GV CN� 
�����


NKHGVKOG�

���� � J�FC[ /QWUG� /� ( 0Q GHHGEVU KP OCNGU� +P HGOCNGU� 0CVKQPCN 6QZKEQNQI[

��� � FC[U�YGGM 
$�%�( � +PETGCUG KP PWODGT QH OKEG YKVJ PGQRNCUOU CV 2TQITCO 
�����

��� ��� YGGMU ��� RRO 
EQODKPGF CNXGQNCT�DTQPEJKQNCT


� [GCTU� CFGPQOC QT ECTEKPQOC KP NWPI��

�

��� � J�FC[ /QWUG� /� ( +P OCNGU� +PETGCUG KP PWODGT QH OKEG YKVJ 0CVKQPCN 6QZKEQNQI[

��� � FC[U�YGGM 
$�%�( � ECTEKPQOC CV ��� CPF ��� RRO� DWV PQV 2TQITCO 
�����

��� YGGMU UKIPKHKECPV HQT EJCPIG KP PWODGT QH OKEG YKVJ


NKHGVKOG� VQVCN PGQRNCUOU� +P HGOCNGU� KPETGCUG KP

�

PWODGT QH OKEG YKVJ CFGPQOCU� DWV PQV

ECTEKPQOCU QT VQVCN PGQRNCUOU�

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG CV UVCTV QH GZRQUWTG�
D

1 �GZRQUWTG�DGICP���YGGM�CHVGT�C�UKPING�KPLGEVKQP�QH�CPKOCNU�YKVJ�C�VQVCN�FQUG�QH���OI
�

WTGVJCPG�OQWUG���+P�C�UGEQPF�GZRGTKOGPV��GZRQUWTG�VQ������RRO�1 �
����J�FWTKPI�VJG�HKTUV
�

YGGM�QH�GXGT[�OQPVJ�HQT���OQ��ECWUGF�C�PQPUKIPKHKECPV�����HQNF�KPETGCUG�KP�VWOQT�KPEKFGPEG

CPF�C�����HQNF�KPETGCUG�KP�VWOQT�OWNVKRNKEKV[�
UVCVKUVKEU�PQV�UJQYP��
*CUUGVV�GV�CN����������



�����

6JGUG�CWVJQTU�TGRQTVGF�VJCV�GZRQUWTG�VQ�����RRO�1 ��HQNNQYGF�D[�WTGVJCPG�VTGCVOGPV�
��OI
�

CHVGT�GCEJ�1 �GZRQUWTG�UGV���TGUWNVGF�KP�CP�KPVGTCEVKQP�DGVYGGP�1 �CPF�WTGVJCPG�UWEJ�VJCV�VJGTG
� �

YGTG�OQTG�CPKOCNU�YKVJ�OQTG�VJCP����NWPI�VWOQTU�GCEJ���6JGUG�CWVJQTU�EQPENWFGF�VJCV

GZRQUWTG�VQ������CPF�����RRO�1 �KPETGCUGF�VJG�[KGNF�QH�RWNOQPCT[�CFGPQOCU�KP�#�,�OKEG�CPF
�

VJCV�1 �KPVGTCEVGF�YKVJ�WTGVJCPG�VQ�RTQFWEG�OQTG�NWPI�VWOQTU�VJCP�WTGVJCPG�CNQPG�YJGP�1 �YCU
� �

CFFGF�DGHQTG�WTGVJCPG���

6JG�RWNOQPCT[�CFGPQOCU�KPFWEGF�KP�CPKOCNU�D[�EJGOKECN�ECTEKPQIGPU�CTG�D[

FGHKPKVKQP�DGPKIP�VWOQTU�
5VQPGT��������/CTQPRQV���������JQYGXGT��VJG[�FQ�TGRTGUGPV

CDPQTOCN�EGNN�ITQYVJ�KP�VJG�HQTO�QH�VWOQTU�CPF��JGPEG��CTG�UKIPKHKECPV�DKQNQIKECNN[�KP�VJCV�VJG[

CTG�GCTN[�UVGRU�KP�VJG�RCVJYC[�VQYCTF�OCNKIPCPE[���+V�KU�PQV�MPQYP�KH�VJGUG�VWOQTU�ECP�RTQITGUU

VQ�OCNKIPCPV�VWOQTU��DGECWUG�VJG[�CTG�PQV�CU�COGPCDNG�VQ�QDUGTXCVKQP�CU�CTG�OQWUG�UMKP

VWOQTU��YJGTG�CFGPQOCU�ECP�DG�EQPXGTVGF�KPVQ�CFGPQECTEKPQOCU�CV�C�HTGSWGPE[�QH

CRRTQZKOCVGN[���VQ�������5KOKNCTN[��KV�KU�PQV�MPQYP�YKVJ�EGTVCKPV[�YJGVJGT�RWNOQPCT[

CFGPQOCU�KP�JWOCPU�RTQITGUU�VQ�CFGPQECTEKPQOCU���+V�KU�ENGCT��JQYGXGT��VJCV�NWPI�VWOQTU�KP

OKEG�CTG�PQV�GSWKXCNGPV�VQ�DTQPEJQIGPKE�ECTEKPQOCU�KP�JWOCPU���*QYGXGT��DGECWUG�C�UJKHV�KU

QEEWTTKPI��KP�VJCV�HGYGT�USWCOQWU�EGNN�DTQPEJQIGPKE�ECTEKPQOCU�CPF�OQTG�RGTKRJGTCN

CFGPQECTEKPQOCU�CTG�QEEWTTKPI�KP�JWOCPU��VJG�KPFWEVKQP�QH�RGTKRJGTCN�CFGPQOCU�CPF�VJGKT

RTQITGUUKQP�VQ�RGTKRJGTCN�CFGPQECTEKPQOCU�KP�OKEG�OC[�DG�C�WUGHWN�CTGC�HQT�HWTVJGT

OGEJCPKUVKE�KPUKIJV�

6JG�UVWF[�QH�*CUUGVV�GV�CN��
������YCU�TGXKGYGF�GZVGPUKXGN[�D[�UEKGPVKUVU�HTQO�'2#

CPF�VJG�0CVKQPCN�+PUVKVWVGU�QH�'PXKTQPOGPVCN�*GCNVJ�5EKGPEGU�KP������CPF������
6KNVQP���������

6JG�EQPUGPUWU�QH�VJGUG�GZVGPUKXG�TGXKGYU�YCU�VJCV�
���VJG�VWOQT�[KGNFU�KP�1 �GZRQUGF�OKEG
�

YGTG�PQV�UVCVKUVKECNN[�UKIPKHKECPVN[�FKHHGTGPV�HTQO�VJG�EQPVTQN�CPKOCNU��
���CP[�GHHGEVU�YGTG

OCTIKPCNN[�FKHHGTGPV�HTQO�EQPVTQN�XCNWGU��CPF�
���VJG�UVTCKP�#�OQWUG�JCU�C�JKIJ�URQPVCPGQWU

KPEKFGPEG�QH�VWOQTU��OCMKPI�KV�FKHHKEWNV�VQ�KPVGTRTGV�VJG�GHHGEVU�QH�1 ���%JGOKECN�KPFWEVKQP�QH
�

VWOQTU�KP�VJKU�CUUC[�U[UVGO�FKF�PQV�EQTTGNCVG�YGNN�YKVJ�VJG���[GCT�0%+�ECTEKPQIGPGUKU�DKQCUUC[

TGUWNVU���+P�CFFKVKQP��DGECWUG�*CUUGVV�GV�CN��
������FKF�PQV�FGOQPUVTCVG�C�EQPEGPVTCVKQP�TGURQPUG

GHHGEV�KP�CPKOCNU�GZRQUGF�VQ�1 ��VJG�EQPUGPUWU�COQPI�VJG�TGXKGYGTU�YCU�VJCV�QPG�EQWNF�PQV
�

EQPENWFG�HTQO�VJGUG�GZRGTKOGPVU�VJCV�1 �YCU�C�UKIPKHKECPV�ECTEKPQIGP�QT�VWOQT�RTQOQVGT��CPF
�

VJCV�TKIQTQWU�KPJCNCVKQP�ECTEKPQIGPGUKU�DKQCUUC[U�PGGFGF�VQ�DG�ECTTKGF�QWV�YKVJ�1 �GZRQUGF
�

CPKOCNU�VQ�CFFTGUU�VJKU�KUUWG�RTQRGTN[���

.CUV�GV�CN��
������CNUQ�UVWFKGF�YJGVJGT�1 �GZRQUWTG�EQWNF�KPHNWGPEG�VJG�[KGNF�QH
�

WTGVJCPG�KPFWEGF�NWPI�VWOQTU�KP�#�,�CPF�5YKUU�9GDUVGT�OKEG���7TGVJCPG�VTGCVOGPV�EQPUKUVGF

QH�C�UKPING�KR�KPLGEVKQP�
������OI�MI����FC[�DGHQTG�1 �GZRQUWTG�DGICP���+P�5YKUU�9GDUVGT
�

OKEG��GZRQUWTG�VQ�����QT�����RRO�1 �CNQPG�PQV�QPN[�FKF�PQV�KPETGCUG�VJG�VWOQT�[KGNF�DWV
�

CEVWCNN[�FGETGCUGF�VJG�[KGNF�QH�WTGVJCPG�KPFWEGF�NWPI�VWOQTU�RGT�OQWUG��CNVJQWIJ�VJG�FGETGCUG

YCU�PQV�UVCVKUVKECNN[�UKIPKHKECPV���+P�#�,�OKEG��GZRQUWTG�VQ�����RRO�1 �FKF�PQV�KPETGCUG�VJG�NWPI
�

VWOQT�[KGNF��DWV�GZRQUWTG�VQ�����RRO�1 �ECWUGF�C�VJTGGHQNF�KPETGCUG�KP�VWOQT�KPEKFGPEG�CPF�C
�

����HQNF�KPETGCUG�KP�NWPI�VWOQT�OWNVKRNKEKV[���'ZRQUWTG�QH�WTGVJCPG�VTGCVGF�OKEG�VQ�����QT

����RRO�1 �FGETGCUGF�NWPI�VWOQT�OWNVKRNKEKV[�DWV�JCF�PQ�GHHGEV�QP�VWOQT�KPEKFGPEG���6JGUG
�

FKHHGTGPEGU�KP�VJG�UVTCKP�#�OQWUG�YGTG�UKIPKHKECPV���6JG�CWVJQTU�EQPENWFGF�VJCV�1 �YCU�PQV�C
�

VWOQT�RTQOQVGT�QT�VWOQT�GPJCPEKPI�CIGPV�

+EJKPQUG�CPF�5CICK�
������UVWFKGF�VJG�CDKNKV[�QH�1 �VQ�KPVGTCEV�YKVJ
�

0�DKU
��J[FTQZ[RTQR[N��PKVTQUCOKPG�
$*20��KP�VJG�KPFWEVKQP�QH�NWPI�VWOQTU�KP�9KUVCT�TCVU���#

UKPING�KR�KPLGEVKQP�QH�$*20�
����I�MI��FKF�PQV�ECWUG�CP[�VWOQTU�KP�VJG�TCVU���4CVU�YGTG

GZRQUGF�HQT����J�FC[�HQT����OQ�VQ�C�RCVVGTP�QH�1 �EQPUKUVKPI�QH�C�UKPG�EWTXG�HTQO���VQ
�



�����

����RRO��YKVJ�C�OGCP�EQPEGPVTCVKQP�QH������RRO���6JG����OQ�1 �GZRQUWTG�UVCTVGF�VJG�FC[
�

CHVGT�$*20�KPLGEVKQP��CPF�VJG�TCVU�YGTG�GZCOKPGF����OQ�RQUVGZRQUWTG���0Q�VWOQTU�YGTG

QDUGTXGF�KP�VJG�1 �CNQPG�QT�EQPVTQN�ITQWRU���9JGP�TCVU�YGTG�GZRQUGF�VQ�����I�MI�$*20�RNWU
�

�����RRO�1 ��VJG�NWPI�VWOQT�KPEKFGPEG�KPETGCUGF�VQ������
�������DWV�VJKU�KPETGCUG�YCU�PQV
�

UVCVKUVKECNN[�UKIPKHKECPV���6JG�VWOQTU�QDUGTXGF�KP�VJKU�UVWF[�ECPPQV�DG�UVCVGF�FGHKPKVKXGN[�VQ�JCXG

DGGP�KPFWEGF�D[�VJG�VTGCVOGPV�CIGPV���

6JG�FCVC�CXCKNCDNG�QP�1 �GZRQUWTG�CPF�NWPI�ECTEKPQIGPGUKU�WR�WPVKN������JCXG�DGGP
�

TGXKGYGF�D[�9KVUEJK�
��������6JG�EJGOKECN�TGCEVKXKV[�QH�1 �CPF��KP�RCTVKEWNCT��KVU�TCFKQOKOGVKE
�

CEVKXKV[�
CDKNKV[�VQ�OKOKE�TCFKCVKQP�GHHGEVU��UWEJ�CU�ECWUKPI�EGNN�E[ENG�CTTGUV��EJTQOQUQOG

DTGCMCIG��GVE���CNUQ�OCMG�1 �C�RQVGPVKCN�TKUM�HCEVQT�HQT�JWOCP�NWPI�ECPEGT���0GXGTVJGNGUU��CU�QH
�

������VJGTG�YGTG�PQ�GZRGTKOGPVCN�UVWFKGU�EQPENWUKXGN[�NKPMKPI�NKHGNQPI�GZRQUWTG�VQ�1 �YKVJ
�

NWPI�VWOQT�KPFWEVKQP�KP�CP[�CPKOCN�URGEKGU��PQT�YCU�VJGTG�EQPENWUKXG�GRKFGOKQNQIKECN�GXKFGPEG

VQ�CUUQEKCVG�1 �GZRQUWTG�YKVJ�VJG�FGXGNQROGPV�QH�NWPI�ECPEGT�KP�JWOCPU���#U�QH�������VJG�QPN[
�

FCVC�KORNKECVKPI�1 �CU�C�RQUUKDNG�VWOQTKIGPKE�CIGPV�YGTG�HTQO�UVWFKGU�ECTTKGF�QWV�KP�OKEG�
�

YJGTG�VJG�VWOQTU�CTG�CFGPQOCU�FGTKXGF�HTQO�6[RG���CNXGQNCT�EGNNU�QT�HTQO�%NCTC�EGNNU


TGXKGYGF�KP�9KVUEJK����������+P�VJG�#�CPF�5YKUU�9GDUVGT�OQWUG�UVTCKPU�WUGF�VQ�CUUC[�VJG

ECTEKPQIGPKEKV[�QH�1 ��VJG�URQPVCPGQWU�KPEKFGPEG�QH�NWPI�VWOQTU�KU�XGT[�JKIJ���*GPEG��TGUWNVU
�

QH�ECTEKPQIGPKEKV[�GZRGTKOGPVU�EQPFWEVGF�QP�1 �VQ�FCVG�VJCV�WVKNK\G�VWOQT�KPEKFGPEG�CU�CP
�

GPFRQKPV�CTG�PQV�UVTQPIN[�RQUKVKXG��FWG�VQ�VJKU�JKIJ�DCEMITQWPF���+P�UVTCKP�#�OKEG��KP�YJKEJ�VJG

URQPVCPGQWU�OWNVKRNKEKV[�KU�WUWCNN[�NGUU�VJCP�QPG�VWOQT�RGT�OQWUG��VJG�VWOQT�OWNVKRNKEKV[�KU

EQPUKFGTGF�D[�OCP[�KPXGUVKICVQTU�VQ�DG�C�UGPUKVKXG�KPFKECVQT�QH�C�ECTEKPQIGPKE�GHHGEV��

*QYGXGT��GXGP�WUKPI�VJKU�KPFKECVQT��VJG�KPETGCUG�KP�VWOQT�OWNVKRNKEKV[�CHVGT�1 �GZRQUWTG�KU
�

UOCNN��TCKUKPI�SWGUVKQPU�CDQWV�VJG�DKQNQIKECN�UKIPKHKECPEG�QH�VJG�GHHGEVU���+P�CFFKVKQP��VJG�CUUC[

HQT�KPJCNCVKQP�ECTEKPQIGPGUKU�KP�UVTCKP�#�OKEG�YCU�PQV�HWNN[�XCNKFCVGF�CV�VJKU�VKOG���9JGTGCU

*CUUGVV�GV�CN��
������EQPENWFGF�VJCV�1 �KPETGCUGF�VJG�PWODGT�QH�RWNOQPCT[�CFGPQOCU�KP�UVTCKP
�

#�OKEG��9KVUEJK�
������EQPENWFGF�VJCV�1 �YCU�PQV�KORNKECVGF�WPGSWKXQECNN[�CU�C�ECTEKPQIGP�KP
�

UVTCKP�#�,�OKEG��VJCV�PQ�ENCUUKECN�ECTEKPQIGP�DKQCUUC[U�JCF�DGGP�EQPFWEVGF�QP�1 ��CPF�VJCV�C
�

FGHKPKVKXG�LWFIOGPV�EQWNF�PQV�DG�OCFG�QP�VJG�ECTEKPQIGPKEKV[�QH�1 ��
�

#�TGXKGY�
9KVUEJK��������QH�VJG�CXCKNCDNG�FCVC�QP�VJG�ECTEKPQIGPKEKV[�QH�1 �CPF
�

QZ[IGP�KP�OQWUG�NWPIU�KPFKECVGF�VJCV�QZKFCPVU�ECP�GPJCPEG�QT�KPJKDKV�OQWUG�NWPI

VWOQTKIGPGUKU��FGRGPFKPI�QP�VJG�GZRGTKOGPVCN�RTQVQEQN�GORNQ[GF��CPF�VJG�ECTEKPQIGPKEKV[�QH

1 �KP�OQWUG�NWPI�JCF�PQV�DGGP�GUVCDNKUJGF�WPGSWKXQECNN[���'ZRQUWTG�QH�UVTCKP�#�OKEG�VQ
�

1 �KPFWEGU�J[RGTRNCUKC�QH�6[RG���CNXGQNCT�EGNNU��NGCFKPI�VQ�GZRCPUKQP�QH�VJG�VCTIGV�EGNN
�

RQRWNCVKQP���+V�YCU�URGEWNCVGF�VJCV�VJKU�OKIJV�JCXG�TGUWNVGF�KP�URQPVCPGQWU�VTCPUHQTOCVKQP�QH

VJGUG�EGNNU�
9KVUEJK����������+P�NWPIU�QH�CPKOCNU�VTGCVGF�YKVJ�C�ECTEKPQIGP�UWEJ�CU�WTGVJCPG�CPF

VJGP�GZRQUGF�VQ�1 �DGHQTG�QT�CHVGT�ECTEKPQIGP�CFOKPKUVTCVKQP��KV�YCU�URGEWNCVGF�VJCV�1 �OC[
� �

ECWUG�EGNN�RTQNKHGTCVKQP�CPF�TGUWNV�KP�HKZCVKQP�QH�&0#�FCOCIG�
9KVUEJK����������6JG�CFFKVKQP�QH

1 �CHVGT�ECTEKPQIGP�GZRQUWTG�NGCFU�VQ�C�FGETGCUGF�VWOQT�KPEKFGPEG�EQORCTGF�VQ�VTGCVOGPV�YKVJ
�

ECTEKPQIGP�CNQPG��VJG�TGCUQPU�HQT�VJKU�FGETGCUG�YKVJ�NCVG�1 �GZRQUWTG�CTG�PQV�ENGCT�
�

6JG�GHHGEVU�QH�VTGCVKPI�OCNG�5[TKCP�)QNFGP�JCOUVGTU�YKVJ�FKOGVJ[NPKVTQUCOKPG


&'0��
���OI�MI�IKXGP�UWDEWVCPGQWUN[�VYKEG�RGT�YGGM��FWTKPI�VJG�EQWTUG�QH�C���OQ�GZRQUWTG

VQ�����RRO�1 �YGTG�UVWFKGF�D[�9KVUEJK�GV�CN��
����C��UGG�6CDNG���������6JG�TCVKQPCNG�HQT�VJKU
�

UVWF[�YCU�VQ�VGUV�VJG�J[RQVJGUKU�VJCV�1 �CEVU�KP�C�OCPPGT�UKOKNCT�VQ�J[RGTQZKC�KP�GPJCPEKPI
�

PGWTQGPFQETKPG�NWPI�VWOQTU�KP�VJKU�CPKOCN�OQFGN���#HVGT�GZRQUWTG�EGCUGF��VJG�CPKOCNU�YGTG

OCKPVCKPGF�KP�CKT�HQT���OQ���1\QPG�GZRQUWTG�FKF�PQV�KPETGCUG�VJG�KPEKFGPEG�QH�NWPI��DTQPEJWU�

VTCEJGC��QT�PCUCN�ECXKV[�VWOQTU�KP�VJG�&'0�VTGCVGF�JCOUVGTU���6JGTG�YCU�C�����FGETGCUG�KP�VJG



6JG 062 GXCNWCVGU VJG UVTGPIVJ QH VJG GXKFGPEG HQT EQPENWUKQPU TGICTFKPI GCEJ ECTEKPQIGPKEKV[ UVWF[� WPFGT VJG�

EQPFKVKQPU QH VJCV RCTVKEWNCT UVWF[� 6JGTG CTG HKXG ECVGIQTKGU� VYQ HQT RQUKVKXG TGUWNVU 
�ENGCT GXKFGPEG� CPF �UQOG

GXKFGPEG��� QPG HQT WPEGTVCKP HKPFKPIU 
�GSWKXQECN GXKFGPEG��� QPG HQT PQ QDUGTXCDNG GHHGEVU 
�PQ GXKFGPEG��� CPF

QPG HQT GZRGTKOGPVU VJCV ECPPQV DG LWFIGF DGECWUG QH OCLQT HNCYU 
�KPCFGSWCVG UVWF[�� 
0CVKQPCN 6QZKEQNQI[

2TQITCO� ������ 6JKU CRRTQCEJ KU XGT[ FKHHGTGPV HTQO VJG YGKIJV�QH�GXKFGPEG CRRTQCEJ WUGF D[ '2# HQT ECPEGT
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HGOCNG�TCVU���6JGTG�YCU�C�PGICVKXG�VTGPF�HQT�OCOOCT[�INCPF�PGQRNCUOU�KP�VJG�HGOCNG�TCVU�KP

VJG���[GCT�UVWF[��CP�GHHGEV�VJCV�YCU�PQV�UGGP�KP�VJG�NKHGVKOG�UVWF[���6JG�062�HQWPF��GSWKXQECN

GXKFGPEG� �QH�ECTEKPQIGPKE�CEVKXKV[�KP�1 �GZRQUGF�OCNG�OKEG�CPF��UQOG�GXKFGPEG��QH�

�

ECTEKPQIGPKE�CEVKXKV[�KP�HGOCNG�OKEG�GZRQUGF�VQ�1 ���+P�EQ�ECTEKPQIGPGUKU�GZRGTKOGPVU��OCNG
�

TCVU�YGTG�VTGCVGF�YKVJ�C�MPQYP�RWNOQPCT[�ECTEKPQIGP����
0�OGVJ[N�0�PKVTQUQOKPQ����
��

R[TKF[N����DWVCPQPG�
00-��
����CPF�����OI�MI��UWDEWVCPGQWU�KPLGEVKQP���VKOGU�C�YGGM�HQT�HKTUV

���YGGMU��CPF�GZRQUGF�VQ�����RRO�1 �HQT���J�FC[����FC[U�YGGM�HQT�����YGGMU���6JG�062
�

HQWPF��PQ�GXKFGPEG��VJCV�1 �GPJCPEGF�VJG�KPEKFGPEG�QH�00-�KPFWEGF�RWNOQPCT[�PGQRNCUOU��
�

6CDNG������UJQYU�VJG�VWOQT�KPEKFGPEGU�KP�OKEG���+P�VJG�FKUEWUUKQP�VQ�HQNNQY��CNN�VWOQTU

FGUETKDGF�YGTG�CV�NWPI�CNXGQNCT�DTQPEJKQNCT�UKVGU���6JGTG�YCU�C�FGETGCUG�KP�VJG�PWODGT�QH

JGRCVQEGNNWNCT�CFGPQOCU�QT�ECTEKPQOCU�KP��HGOCNG�OKEG�GZRQUGF�VQ�����RRO�1 �HQT���[GCTU�CPF
�

HQT�JGRCVQEGNNWNCT�ECTEKPQOCU�KP�VJG�NKHGVKOG�UVWF[���6JGTG�YCU�PQ�UVCVKUVKECNN[�UKIPKHKECPV

KPETGCUG�KP�VWOQTU�CV�CP[�UKVG�QVJGT�VJCP�VJG�NWPI�

+P�OCNG�OKEG�GZRQUGF�VQ�1 �HQT���[GCTU��VJGTG�YGTG�PQ�UVCVKUVKECNN[�UKIPKHKECPV
�

KPETGCUGU�KP�VJG�OKEG�YKVJ�CNXGQNCT�DTQPEJKQNCT�ECTEKPQOCU�QT�C�EQODKPCVKQP�QH�CFGPQOCU�QT

ECTEKPQOCU��CV�����RRO�1 ��VJGTG�YCU�C�UOCNN��VYQHQNF�KPETGCUG�KP�VJG�KPEKFGPEG�QH�CFGPQOCU��
�

+P�VJG�NKHGVKOG�UVWFKGU�QH�OCNG�OKEG��VJG�KPEKFGPEG�QH�OKEG�YKVJ�ECTEKPQOCU�KPETGCUGF�����HQNF

CV�����RRO�1 �CPF�����HQNF�CV�����RRO���6JG�KPEKFGPEG�QH�CFGPQOCU�KP�
�



�����

6CDNG��������#NXGQNCT�$TQPEJKQNCT�6WOQT�+PEKFGPEG�KP�$�%�(�/KEG�
�

KP�VJG�0CVKQPCN�6QZKEQNQI[�2TQITCO	U�%JTQPKE�1\QPG�5VWF[
/CNGU (GOCNGU

RRO #FGPQOCU %CTEKPQOCU $QVJ #FGPQOCU %CTEKPQOCU $QVJ
C C C C C C

��[GCT GZRQUWTG

���

����

���

���

���� ���� ����� ���� ���� ����

���� 
R � ���� ���� 
R � ����� ����� 
R � ����� ���� 
R � ����� ���� 
R � ����� ���� 
R � �����

����� 
R � ����� ���� 
R � ����� ����� 
R ������ ���� 
R � ����� ���� 
R � ����� ���� 
R � �����

����� 
R � ����� ����� 
R � ����� ����� 
R � ����� ���� 
R � ����� ���� 
R � ������ ����� 
R � �����

D

.KHGVKOG GZRQUWTG

���

���

���

���� ���� ����� ���� ���� ����

���� 
R � ����� ����� 
R � ����� ����� 
R � ����� ���� 
R � ����� ���� 
R � ����� ���� 
R � �����
D

���� 
R � ����� ����� 
R � ������ ����� 
R � ����� ����� 
R � ����� ���� 
R � ����� ����� 
R � �����
D

%QODKPGF

���

���

���

����� ����� ����� ����� ����� ������

����� 
R � ����� ����� 
R � ����� ����� 
R � ����� ���� 
R � ����� ����� 
R � ����� ����� 
R � �����

������ 
R � ����� ������ 
R � ������ 
R � ����� ������ 
R � ����� ������ 
R � ����� ������ 
R � ������

������

0WODGT QH CPKOCNU YKVJ PGQRNCUO�PWODGT QH CPKOCNU PGETQRUKGF 
R =RTQDCDKNKV[? XCNWG� NQIKUVKE TGITGUUKQP VGUV��
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YGTG�TGSWKTGF�VQ�FGETGCUG�VJKU�DGJCXKQT�VJCP�VJG�EQPEGPVTCVKQPU�PGGFGF�VQ�FGETGCUG�TWPPKPI�

YJGGN�DGJCXKQT���

5KPEG�������UGXGTCN�TGRQTVU�JCXG�GZVGPFGF�VJG�RTGXKQWU�HKPFKPIU�
6CDNG��������

6GRRGT�GV�CN��
������EQORCTGF�VJG�GHHGEVU�QH�C���J�GZRQUWTG�VQ�1 �QP�VJG�UWRRTGUUKQP�QH
�

TWPPKPI�YJGGN�DGJCXKQT�KP�TCVU�CPF�OKEG���6JG�UVWF[�KPFKECVGF�VJCV�VJG�NQYGUV�GHHGEVKXG

EQPEGPVTCVKQP�YCU�CDQWV������RRO�1 �KP�VJG�TCV�CPF�CDQWV�����RRO�KP�VJG�OQWUG���+V�CNUQ�YCU
�

QDUGTXGF�VJCV��YKVJ�GZRQUWTG�VQ�����RRO��TGEQXGT[�HTQO�1 �TGSWKTGF�CV�NGCUV���J���+P�C�HQNNQY�
�

WR�UVWF[��6GRRGT�GV�CN��
������TGSWKTGF�OKEG�VQ�OCMG�C�TGURQPUG�VJCV�VWTPGF�QHH�VJG�DTKGH

FGNKXGT[�
���U��QH�1 �CV�EQPEGPVTCVKQPU�DGVYGGP������VQ����RRO���/KEG�NGCTPGF�VQ�VGTOKPCVG
�

1 �GZRQUWTGU�CV�����RRO���9KVJ�GCEJ�QH�VJTGG�FGVGTOKPCVKQPU�QH�VJG�EQPEGPVTCVKQP�TGURQPUG
�

EWTXG��OKEG�IQV�DGVVGT�CV�VGTOKPCVKPI�1 �GZRQUWTG��TCVJGT�VJCP�GZJKDKVKPI�CP�CFCRVCVKQP�VQ
�

GZRQUWTG���6JG�CWVJQTU�UWIIGUV�VJCV�OKEG�OC[�JCXG�NGCTPGF�VQ�WUG�VJG�QFQT�QH�1 �CU�C
�

EQPFKVKQPGF�UVKOWNWU�VQ�KPKVKCVG�VGTOKPCVKQP�QH�GZRQUWTG�KPUVGCF�QH�TGURQPFKPI�FKTGEVN[�VQ�VJG

KTTKVCPV�RTQRGTVKGU�QH�1 �
�

$GECWUG�HTGG�CEEGUU�YJGGN�TWPPKPI�DGJCXKQT�YCU�UWRRTGUUGF�CV������RRO

1 �
6GRRGT�GV�CN����������CPF�NGXGT�RTGUUKPI�HQT�HQQF�TGKPHQTEGOGPV�YCU�TGFWEGF�QPN[�CV
�

����RRO�
9GKUU��GV�CN����������C�UGTKGU�QH�GZRGTKOGPVU�YCU�RGTHQTOGF�VQ�GXCNWCVG�VJG

DGJCXKQTCN�FGVGTOKPCPVU�QH�VJG�1 �TGURQPUG�
6GRRGT�CPF�9GKUU����������(QQF�FGRTKXCVKQP�CPF
�

TGURQPUG�EQPVKPIGPEKGU�
JCXKPI�VQ�RGTHQTO�C�EGTVCKP�TGURQPUG�VQ�IGV�C�TGYCTF��YGTG�HQWPF�VQ�DG

TGNCVKXGN[�WPKORQTVCPV�FGVGTOKPCPVU�QH�DGJCXKQT�DGECWUG�TCVU�VJCV�JCF�VQ�TWP�TCVJGT�VJCP�RTGUU�C

NGXGT�VQ�QDVCKP�HQQF�TGKPHQTEGOGPV�UJQYGF�DGJCXKQTCN�UWRRTGUUKQP�QH�TWPPKPI�CV������RRO��

*QYGXGT��KP�CPQVJGT�GZRGTKOGPV��UWRRTGUUKQP�QH�NGXGT�RTGUUKPI�YCU�UJQYP�VQ�DG�
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1DUGTXGF 'HHGEV
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����
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����

���

���

���

� J (TGG�CEEGUU YJGGN

TWPPKPI

4CV� /


.QPI�'XCPU�

�� YGGMU QNF

/QWUG� /


5YKUU�9GDUVGT�

� YGGMU QNF

/KEG NGUU TGURQPUKXG VJCP TCVU� 4GFWEVKQP KP HTGG�CEEGUU YJGGN TWPPKPI CV

CRRTQZKOCVGN[ ���� RRO KP TCVU CPF ��� RRO KP OKEG� 4GEQXGT[ HTQO GZRQUWTG

VQ ��� RRO FKF PQV QEEWT D[ � J RQUVGZRQUWTG KP GKVJGT OKEG QT TCVU�

6GRRGT GV CN� 
�����

����

����

����

���

���

���

� J 9JGGN TWPPKPI HQT HQQF 4CV� /


.QPI�'XCPU�

��� I

���� RRO 1 FGETGCUGF YJGGN TWPPKPI HQT HQQF TGKPHQTEGOGPV��
6GRRGT CPF 9GKUU 
�����

����

����

����

���

���

���

� J .GXGT RTGUUKPI HQT

CEEGUU VQ VJG TWPPKPI

YJGGN

4CV� /


.QPI�'XCPU�

��� I

���� RRO 1 FGETGCUGF DCT RTGUU HQT CEEGUU VQ VJG TWPPKPI YJGGN� 6YQ QH VJG�

HQWT CPKOCNU YGTG CHHGEVGF CV ���� RRO�

6GRRGT CPF 9GKUU 
�����

�����

���

����

�����

� J 0QUG RQMG TGURQPUG HQT

HQQF

4CV� /


.QPI�'XCPU�

��� I

��� RRO 1 FGETGCUGF PQUG RQMKPI HQT HQQF TGKPHQTEGOGPV� 'HHGEVU YGTG
�

GPJCPEGF RQUVGZRQUWTG�

6GRRGT CPF 9GKUU 
�����

����

���

����

�����

� FC[U

EQPVKPWQWU

&TKPMKPI� GCVKPI /KEG� /


+%4�

���� YGGMU QNF

&TKPMKPI� HQQF EQPUWORVKQP� CPF DQF[ YGKIJV KPKVKCNN[ FGETGCUGF� DWV CFCRVGF

YKVJ EQPVKPWGF GZRQUWTG� UVCTVKPI CV ��� RRO�

7OG\W GV CN� 
�����

�����

��

����

������

�� U

OCZKOWO

0QUG RQMKPI VGTOKPCVGF

1 GZRQUWTG
�

/QWUG� /


5YKUU�9GDUVGT�

�� I

#V ��� RRO� OKEG NGCTPGF VQ VGTOKPCVG 1 GZRQUWTG�
�

6GRRGT CPF 9QQF 
�����

���

���

���

�����

�� FC[U

EQPVKPWQWU

*QOG ECIG DGJCXKQT /KEG &WTKPI HKTUV JQWT� TGCTKPI� ITQQOKPI� UPKHHKPI� CPF UQEKCN KPVGTCEVKQPU

KPETGCUGF� ETQUUKPIU CPF YCNN ENKODKPI FGETGCUGF� 6JGUG DGJCXKQTU FKF PQV

CFCRV YKVJ EQPVKPWGF GZRQUWTG�

/WUK GV CN� 
�����

���

���

���

�����

� J .GXGT RTGUUKPI VQ CXQKF

GNGEVTKE UJQEM

4CV


9KUVCT�

��� I

5WRRTGUUKQP QH NGXGT RTGUUKPI DGICP CHVGT �� OKP QH ����RRO GZRQUWTG CPF CHVGT

�� OKP QH ���� QT ����RRO GZRQUWTGU�

+EJKMCYC GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
D



�����

GSWCNN[�UGPUKVKXG�VQ�1 �GZRQUWTG�YJGP�RTGUUKPI�C�NGXGT�CNNQYGF�TCVU�VQ�JCXG�CEEGUU�VQ�C�TWPPKPI
�

YJGGN���6JG�CWVJQTU�EQPENWFGF�VJCV�KPETGCUGF�RJ[UKECN�CEVKXKV[��GKVJGT�WUGF�CU�VJG�TGURQPUG�VQ

QDVCKP��TGYCTF��QT�CU�VJG�TGYCTF��YCU�CP�KORQTVCPV��DGJCXKQTCN�XCTKCDNG�KP�FGVGTOKPKPI

UGPUKVKXKV[�VQ�1 �GZRQUWTG���+EJKMCYC�GV�CN��
������FGOQPUVTCVGF�VJCV�DGJCXKQT�
NGXGT�RTGUUKPI�
�

OCKPVCKPGF�D[�VJG�CXQKFCPEG�QH�GNGEVTKE�UJQEM��YCU�GXGP�NGUU�UGPUKVKXG�VQ�1 �GZRQUWTG�
��J�����
�

RRO��VJCP�DGJCXKQTU�OCKPVCKPGF�D[�HQQF�TGKPHQTEGOGPV��CU�FGUETKDGF�CDQXG���(WTVJGTOQTG��VJG

CPKOCNU�TGEQXGTGF�SWKEMN[�CHVGT�1 �GZRQUWTG�YCU�VGTOKPCVGF�
���VQ�����OKP����
�

+P�OKEG�GZRQUGF�VQ�1 �EQPVKPWQWUN[�HQT����FC[U�
����VQ�����RRO���DQVJ�KPETGCUGU�CPF
�

FGETGCUGU�KP�OGCUWTGF�DGJCXKQTU�YGTG�QDUGTXGF�
/WUK�GV�CN�����������&WTKPI�VJG�HKTUV�JQWT�QH

GZRQUWTG�VQ�����QT�����DWV�PQV�����RRO�1 ��KPETGCUGU�KP�TGCTKPI��ITQQOKPI��UPKHHKPI��CPF�UQEKCN
�

KPVGTCEVKQPU�YGTG�QDUGTXGF��DWV�NQEQOQVKQP�CPF�DCT�JQNFKPI�FGENKPGF���9KVJ�EQPVKPWGF

GZRQUWTG�
OGCUWTGOGPVU�QP�&C[U�������CPF������ITQQOKPI�CPF�TGCTKPI�YGTG�UVKNN�KPETGCUGF�DWV

ETQUUKPIU�CPF�YCNN�ENKODKPI�TGOCKPGF�FGRTGUUGF���6JG�CHHGEVGF�DGJCXKQTU�FKF�PQV�UJQY

CFCRVCVKQP���*QYGXGT��FTKPMKPI��HQQF�EQPUWORVKQP��CPF�DQF[�YGKIJV�YGTG�KPKVKCNN[�FGRTGUUGF�

DWV�CDCVGF�YKVJ�EQPVKPWGF�GZRQUWTG��C�HKPFKPI�RTGXKQWUN[�TGRQTVGF�KP�OKEG�CV�1 �EQPEGPVTCVKQPU
�

CU�NQY�CU�����RRO�
7OG\W�GV�CN����������

+P�UWOOCT[��VJG�DGJCXKQTCN�FCVC�KPFKECVG�VJCV�VTCPUKGPV�EJCPIGU�KP�DGJCXKQT�QEEWT�KP

TQFGPV�OQFGNU�VJCV�CTG�FGRGPFGPV�QP�C�EQORNGZ�KPVGTCEVKQP�QH�HCEVQTU�UWEJ�CU�
���VJG�V[RG�QH

DGJCXKQT�DGKPI�OGCUWTGF��YKVJ�UQOG�DGJCXKQTU�KPETGCUGF�CPF�QVJGTU�UWRRTGUUGF��
���VJG�HCEVQTU

OQVKXCVKPI�VJCV�DGJCXKQT�
FKHHGTGPEGU�KP�TGKPHQTEGOGPV���CPF�
���VJG�UGPUKVKXKV[�QH�VJG�RCTVKEWNCT

DGJCXKQT�
G�I���CEVKXG�DGJCXKQTU�CTG�OQTG�CHHGEVGF�VJCP�OQTG�UGFGPVCT[�DGJCXKQTU���

����� %CTFKQXCUEWNCT�'HHGEVU
5GXGTCN�TGRQTVU�JCXG�FGOQPUVTCVGF�VJCV�1 �GZRQUWTG�ECWUGU�FTCOCVKE�GHHGEVU�VQ�VJG

�

ECTFKQXCUEWNCT�U[UVGO�KP�VJG�TCV�
6CDNG���������7EJK[COC�GV�CN��
������KPKVKCNN[�TGRQTVGF�VJCV

JGCTV�TCVG�
*4��CPF�OGCP�CTVGTKCN�DNQQF�RTGUUWTG�
/#2��YGTG�FGETGCUGF�D[����CPF�����

TGURGEVKXGN[��FWTKPI�C���J�GZRQUWTG�VQ�����RRO�1 ���#TTJ[VJOKCU��KPENWFKPI�CVTKQXGPVTKEWNCT
�

DNQEM�CPF�RTGOCVWTG�CVTKCN�EQPVTCEVKQPU��CNUQ�YGTG�QDUGTXGF�HTGSWGPVN[���6JG�GHHGEVU�CRRGCTGF

VQ�DG�CIG��DWV�PQV�UGZ�FGRGPFGPV��YKVJ����YGGM�QNF�TCVU�UJQYKPI�C�ITGCVGT�TGURQPUG�VJCP�FKF

���QT���YGGM�QNF�TCVU���;QMQ[COC�GV�CN��
����D��UJQYGF�VJCV�TGEQXGT[�HTQO�VJG�GHHGEVU�QH�VJG

��J������RRO�1 �GZRQUWTG�YCU�PQV�EQORNGVG�D[���J�CPF�VJCV��YKVJ�VJTGG�EQPUGEWVKXG�FCKN[
�

GZRQUWTGU��DQVJ�VJG�*4�CPF�/#2�TGURQPUGU�YGTG�CVVGPWCVGF���(WTVJGT�KPXGUVKICVKQPU�D[�VJG�

UCOG�ITQWR�QH�CWVJQTU�
7EJK[COC�CPF�;QMQ[COC��������UJQYGF�VJCV��YKVJ�GZRQUWTGU�VQ

����RRO�1 �HQT���J��*4�CPF�/#2�FGETGCUGF�D[����CPF������TGURGEVKXGN[���#���YGGM
�

EQPVKPWQWU�GZRQUWTG�VQ�����RRO�KPKVKCNN[�TGUWNVGF�KP�C�����FGETGCUG�KP�*4��DWV�VJKU�TGURQPUG

YCU�CVVGPWCVGF�QP�&C[���CPF�YCU�CNOQUV�GNKOKPCVGF�D[�&C[�����0Q�HWTVJGT�GHHGEVU�YGTG�

QDUGTXGF�FWTKPI�VJG�TGUV�QH�VJG���YGGM�GZRQUWTG�RGTKQF���9JGP�VJGUG�UCOG�CPKOCNU�YGTG

UWDUGSWGPVN[�EJCNNGPIGF�YKVJ�����RRO�1 �HQT�����J��VJG[�CNUQ�JCF�CP�CVVGPWCVGF�TGURQPUG�YJGP
�

EQORCTGF�VQ�TCVU�VJCV�YGTG�1 �PCKXG���#FFKVKQPCNN[��UQOG�TCVU�YGTG�KPUVKNNGF�KPVTCVTCEJGCNN[
�

YKVJ�GNCUVCUG�VQ�ETGCVG�CP�CPKOCN�OQFGN�QH�GORJ[UGOC���6JKU�RTGVTGCVOGPV��JQYGXGT��FKF�PQV

CHHGEV�VJG�QWVEQOG�QH�GKVJGT�VJG�*4�QT�/#2�TGURQPUGU�VQ�1 �KP�CP[�QH�VJG�GZRGTKOGPVU��GZEGRV
�

KP�VJG�����RRO�EJCNNGPIG�GZRGTKOGPV���+P�VJKU�GZRGTKOGPV��GNCUVCUG�VTGCVGF��1 �GZRQUGF�TCVU
�

EJCNNGPIGF�YKVJ�1 �JCF�C�UKOKNCT�TGURQPUG�VQ�1 �EJCNNGPIG�CU�FKF�1 �PCKXG�TCVU��UWIIGUVKPI�VJCV
� � �

VJG�GNCUVCUG�VTGCVOGPV�CHHGEVGF�VJG�CDKNKV[�QH�VJG�TCVU�VQ�FGXGNQR�CP�CFCRVKXG�NWPI�TGURQPUG���+P

EQPVTCUV��6GRRGT�GV�CN��
������FKF�PQV�QDUGTXG�CP�CNVGTCVKQP�KP�
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� YGGMU QNF

��� RRO 1 ECWUGF DTCF[CTTJ[VJOKC WR VQ � FC[U QH GZRQUWTG� DTQCF[ECTFKC QEEWTTGF CV ���
�

RRO FWTKPI HKTUV � FC[U QH GZRQUWTG� 0Q GHHGEVU QP UNGGR�YCMGHWNPGUU RCVVGTPU�

#TKVQ GV CN� 
�����

���

���

���

���

���

�����

� YGGMU

EQPVKPWQWU

� J

� J

4CV� /


9KUVCT�

�� YGGMU QNF

#V ��� RRO C ��� FGETGCUG KP *4� TGURQPUG CVVGPWCVGF D[ � FC[U� #V ��� RRO� *4 CPF

/#2 FGETGCUGF D[ �� CPF ���� TGURGEVKXGN[�

7EJK[COC CPF ;QMQ[COC 
�����

����

���

���

�����

� J

����� �%

����� �%

4CV� /


(����

����� YGGMU QNF

���� RRO 1 ECWUGF DTCF[ECTFKC CPF DTCF[CTTJ[VJOKC� CODKGPV VGORGTCVWTG QH ����� �%�

DNQEMGF TGURQPUG�

9CVMKPUQP GV CN� 
�����

���

���

���

�����

� J

� J

4CV� /


9KUVCT�

�� YGGMU QNF

��� CPF ��� RRO 1 ECWUGF DTCF[ECTFKC CPF DTCF[CTTJ[VJOKC� ����RRO TGURQPUG YCU
�

RCTVKCNN[ DNQEMGF D[ CVTQRKPG�

#TKVQ GV CN� 
�����

���

���

���

�����

� J

� J�

� FC[U

4CV� /


9KUVCT�

����� YGGMU QNF

��� RRO 1 ECWUGF DTCF[ECTFKC� DTCF[CTTJ[VJOKC� CPF FGETGCUGF /#2� 6JG TGURQPUG VQ ���
�

RRO NCUVGF  � J RQUVGZRQUWTG CPF YCU CVVGPWCVGF YKVJ � EQPUGEWVKXG FCKN[ GZRQUWTGU�

;QMQ[COC GV CN� 
����D�

��� ����� � J 4CV� /� (


9KUVCT�

�� �� CPF �� YGGMU QNF

��� RRO 1 ECWUGF DTCF[ECTFKC� DTCF[CTTJ[VJOKC� CPF FGETGCUGF /#2� 1NFGT CPKOCNU 
��
�

YGGMU� YGTG OQTG CHHGEVGF VJCP [QWPIGT QPGU� 0Q UGZ�TGNCVGF FKHHGTGPEGU YGTG PQVGF�

7EJK[COC GV CN� 
�����

��� ����� ��� OKP 4CV� /


(����

�� FC[U QNF

8GPVKNCVKQP UVKOWNCVGF YKVJ %1 � 0Q GHHGEV QP OGCP DNQQF RTGUUWTG�
�

6GRRGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
C

#IG QT DQF[ YGKIJV CV UVCTV QH GZRQUWTG�
D
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DNQQF�RTGUUWTG�QH�TCVU�GZRQUGF�VQ�����RRO�1 �HQT�����OKP��GXGP�VJQWIJ�VJGKT�XGPVKNCVKQP�YCU
�

KPETGCUGF�D[�%1 �
�

#TKVQ�GV�CN��
������FGOQPUVTCVGF�DTCF[ECTFKE�TGURQPUGU�CV�����RRO�1 �FWTKPI�VJG
�

HKTUV���FC[U�QH�C�EQPVKPWQWU���FC[�GZRQUWTG��DTCF[CTTJ[VJOKC�QEEWTTGF�FWTKPI�VJG�HKTUV���FC[U

QH�C�����RRO�GZRQUWTG���5KOWNVCPGQWUN[��VJGUG�CWVJQTU�OGCUWTGF�VJG�UNGGR�YCMGHWNPGUU�QH�VJG

TCVU�FWTKPI�GZRQUWTG�CPF�HQWPF�VJCV�OQTG�DTCF[CTTJ[VJOKCU�QEEWTTGF�FWTKPI�YCMGHWNPGUU�VJCP

FWTKPI�UNQY�YCXG�QT�RCTCFQZKECN�UNGGR���5NGGR�YCMGHWNPGUU�RCVVGTPU�YGTG�PQV�CNVGTGF�D[�VJKU

1 �GZRQUWTG���#V�JKIJ�1 �EQPEGPVTCVKQPU�
��RRO�HQT���J���YCMGHWNPGUU�CPF�RCTCFQZKECN�UNGGR�
� �

YGTG�UWRRTGUUGF��VJG�CORNKVWFG�QH�VJG�GNGEVTQGPEGRJCNQITCO�
'')��YCU�NQYGTGF��CPF�UNQY�

YCXG�UNGGR�YCU�KPETGCUGF�
#TKVQ�GV�CN�����������6JGUG�'')�EJCPIGU�CRRGCT�VQ�DG�VGORQTCNN[

CUUQEKCVGF�YKVJ�VJG�FGETGCUG�KP�DGJCXKQTCN�CEVKXKV[�RTGXKQWUN[�FKUEWUUGF�
6GRRGT�GV�CN����������

#VTQRKPG�UWNHCVG�DNQEMGF�VJG�UWRRTGUUKQP�QH�YCMGHWNPGUU�CPF�DTCF[ECTFKC�KP�C�EQPEGPVTCVKQP�

TGNCVGF�OCPPGT�CPF�FGETGCUGF�UNQY�YCXG�UNGGR��UWIIGUVKPI�VJCV�UQOG�QH�VJG�1 �GHHGEVU�CTG
�

RCTCU[ORCVJGVKECNN[�OGFKCVGF���6JG�GHHGEVU�QH�1 �QP�RCTCFQZKECN�UNGGR�CPF�VJG�'')�CORNKVWFG
�

YGTG�PQV�CHHGEVGF�D[�CVTQRKPG�CFOKPKUVTCVKQP���9CVMKPUQP�GV�CN��
������GZVGPFGF�VJGUG�HKPFKPIU

D[�UJQYKPI�VJCV�VJG�EQTG�VGORGTCVWTG�QH�TCVU�YCU�CNUQ�TGFWEGF�YJGP�*4�HGNN�CV�1 �GZRQUWTG
�

EQPEGPVTCVKQPU�DGVYGGP������CPF�����RRO�
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FGNKXGTGF�QXGT�VJG����J�GZRQUWTG�FWTCVKQP����'ZRQUWTG�CV�JKIJGT�FQUG�TCVGU�
K�G�����VQ����J�

KPETGCUGF�VJG�OCIPKVWFG�QH�VJG�TGURQPUG���6JWU��VJG�FGITGG�QH�TGURQPUG�VQ�GCEJ�RQNNWVCPV�CNQPG

YCU�PQV�C�EQPUVCPV�HWPEVKQP�QH�%�¥�6�VJTQWIJQWV�VJG�GPVKTG�TCPIG�QH�FQUG�TCVGU��DWV�YCU

EQPEGPVTCVKQP�FTKXGP��CPF�YCU�PQV�KFGPVKECN�CV�VJG�JKIJGUV�CPF�NQYGUV�TCVGU���4GURQPUGU

HQNNQYKPI�GZRQUWTG�VQ�VJG�OKZVWTG�FKF�PQV�HQNNQY�%�¥�6��GXGP�QXGT�VJG�TCPIG�QH�FQUG�TCVGU�KP

YJKEJ�%�¥�6�YCU�EQPUVCPV�HQNNQYKPI�GZRQUWTG�VQ�VJG�RQNNWVCPVU�KPFKXKFWCNN[���6JWU�

KPVGTCEVKQP��KP�VJKU�ECUG��U[PGTIKUO��CRRGCTGF�VQ�DG�EQPEGPVTCVKQP�FGRGPFGPV��KP�VJCV�VJG

TGURQPUG�YCU�FKURTQRQTVKQPCVGN[�ITGCVGT�CV�VJG�JKIJGT�EQPEGPVTCVKQPU�
JKIJGT�FQUG�TCVGU��QH�VJG

EQPUVKVWGPV�RQNNWVCPVU�KP�VJG�OKZVWTG���6JG�TGURQPUG�HQNNQYKPI�GZRQUWTG�VQ�VJG�OKZVWTGU

CRRGCTGF�VQ�DG�C�HWPEVKQP�QH�RGCM�EQPEGPVTCVKQP��TCVJGT�VJCP�QH�EWOWNCVKXG�FQUG���/QTG

TGEGPVN[��4CLKPK�GV�CN��
������PQVGF�VJCV�CPCN[UKU�QH�CNN�MKPGVKEU�HQNNQYKPI�UKOKNCT�GZRQUWTG�VQ

OKZVWTGU�FKF�PQV�TGHNGEV�C�%�¥�6�TGNCVKQPUJKR�



�����

#NN�QH�VJG�UVWFKGU�FGUETKDGF�CDQXG�KPXQNXGF�UKOWNVCPGQWU�GZRQUWTG�VQ�1 �CPF�01 ��
� �

*QYGXGT��CODKGPV�GZRQUWTG�VQ�VJGUG�RQNNWVCPVU�JCU�VGORQTCN�RCVVGTPU��CPF�GZRQUWTG�VQ�QPG

CIGPV�OC[�CNVGT�VJG�TGURQPUG�VQ�CPQVJGT��UWDUGSWGPVN[�KPJCNGF�CIGPV���6JG�TGCNKUO�QH�VJGUG

UVWFKGU�KU�UQOGYJCV�FGRGPFGPV�QP�VJGKT�TGNCVKQPUJKR�VQ�CEVWCN�VGORQTCN�RCVVGTPU�QH�RQNNWVCPVU�KP

CODKGPV�CKT�
K�G���YJGVJGT�QPG�OCVGTKCN�KU�VJG�RTGEWTUQT�QH�VJG�QVJGT��CU�KU�VJG�ECUG�HQT�1 �CPF
�

01 ����#U�FGUETKDGF�KP�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP
� �

#IGPE[���������(WMCUG�GV�CN��
������GZRQUGF�OKEG�HQT���FC[U�VQ���VQ����RRO�01 �HQT���J�FC[�
�

HQNNQYGF�D[���RRO�1 �HQT���J�FC[��CPF�PQVGF�CP�CFFKVKXG�GHHGEV�QP�VJG�NGXGN�QH�NWPI�)5*���
�

;QMQ[COC�GV�CN��
������GZRQUGF�TCVU�VQ���RRO�01 �QT���RRO�1 �HQT���J�FC[��QT�VQ
� �

01 �HQT���J�HQNNQYGF�D[�1 �HQT���J�FC[��HQT�XCTKQWU�VQVCN�FWTCVKQPU�WR�VQ����FC[U��CPF�CUUGUUGF
� �

NWPI�OGEJCPKEU�KP�RQUVOQTVGO�NWPIU��NWPI�JKUVQNQI[��CPF�GP\[OG�CEVKXKV[�KP�UWDEGNNWNCT

HTCEVKQPU�QH�NWPI�VKUUWG���6JG�CEVKXKV[�QH�RJQURJQNKRCUG�#��KP�VJG�OKVQEJQPFTKCN�HTCEVKQP�YCU

KPETGCUGF�KP�VJQUG�CPKOCNU�GZRQUGF�VQ�1 �QPN[�QT�VQ�1 �CHVGT�01 ��CPF�VJG�TGURQPUG�KP�VJG�NCVVGT
� � �

YCU�UKIPKHKECPVN[�ITGCVGT�VJCP�VJCV�KP�VJG�HQTOGT���#�FGETGCUG�KP�CEVKXKV[�QH�N[UQNGEKVJKP

CE[NVTCPUHGTCUG�KP�VJG�UWRGTPCVGPV�HTCEVKQP�YCU�HQWPF�QPN[�KP�VJQUG�CPKOCNU�GZRQUGF�VQ�DQVJ

01 �CPF�1 ���2WNOQPCT[�OGEJCPKEU�UJQYGF�C�EJCPIG�KP�RWNOQPCT[�TGUKUVCPEG�
CU�C�HWPEVKQP�QH
� �

GNCUVKE�TGEQKN�RTGUUWTG��KP�VJG�1 ��CPF�01 �1 �GZRQUGF�CPKOCNU���*KUVQNQIKECNN[��VJG�NWPIU�QH
� � �

VJG�CPKOCNU�GZRQUGF�VQ�DQVJ�01 �CPF�1 �CRRGCTGF�UKOKNCT�VQ�VJQUG�GZRQUGF�VQ�1 �CNQPG�
� � �

JQYGXGT��C�UNKIJV�FGITGG�QH�GRKVJGNKCN�PGETQUKU�KP�OGFKWO�DTQPEJK��PQV�HQWPF�YKVJ�GKVJGT�01
�

QT�1 �CNQPG��YCU�UGGP�KP�VJG�CPKOCNU�GZRQUGF�VQ�DQVJ�RQNNWVCPVU���+P�CFFKVKQP��FCOCIG�CV�VJG
�

DTQPEJQCNXGQNCT�LWPEVKQP�CRRGCTGF�VQ�DG�UQOGYJCV�OQTG�OCTMGF�KP�CPKOCNU�GZRQUGF�VQ�DQVJ

ICUGU�VJCP�KP�VJQUG�GZRQUGF�VQ�1 �CNQPG���6JKU�UVWF[�UWIIGUVGF�VJCV�UGSWGPVKCN�GZRQUWTGU
�

RTQFWEGF�TGURQPUGU�VJCV��KP�OQUV�ECUGU��FKF�PQV�FKHHGT�ITGCVN[�HTQO�VJQUG�FWG�VQ�1 �CNQPG�
�

#UKFG�HTQO�UGSWGPVKCN�GZRQUWTGU��UKOWNCVKQP�QH�CODKGPV�GZRQUWTG�UEGPCTKQU

KPXQNXKPI�01 �CPF�1 �JCU�DGGP�RGTHQTOGF�D[�GZCOKPKPI�VJG�GHHGEVU�QH�C�EQPVKPWQWU�DCUGNKPG
� �

GZRQUWTG�VQ�QPG�EQPEGPVTCVKQP�QH�DQVJ�RQNNWVCPVU��YKVJ�UWRGTKORQUGF�UJQTV�VGTO�RGCMU�VQ�C

JKIJGT�NGXGN�QH�QPG�QT�DQVJ�ICUGU���6JG�GPFRQKPV�IGPGTCNN[�GZCOKPGF�KP�VJKU�TGICTF�JCU�DGGP

DCEVGTKCN�TGUKUVCPEG���5VWFKGU�TGRQTVGF�KP�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPV�
G�I���'JTNKEJ�GV�CN��

������'JTNKEJ��������KP�YJKEJ�OKEG�YGTG�GZRQUGF�VQ�1 �WPFGT�XCTKQWU�UEGPCTKQU�QH�DCUGNKPG
�

EQPEGPVTCVKQPU�QH�01 �QP�YJKEJ�YGTG�UWRGTKORQUGF�FCKN[�RGCM�GZRQUWTGU�VQ�01 �QT�C
� �

EQODKPCVKQP�QH�01 �CPF�1 �UWIIGUVGF�VJCV�GZRQUWTG�YKVJ�RGCMU�ECP�GPJCPEG�TGURQPUG�VQ
� �

RQNNWVCPV�OKZVWTGU��CPF�VJCV�VJG�UGSWGPEG�QH�RGCM�GZRQUWTGU�YCU�KORQTVCPV�KP�RTQFWEKPI

TGFWEGF�TGUKUVCPEG�VQ�KPHGEVKQP�VJCV�YCU�FKHHGTGPV�HTQO�VJCV�FWG�VQ�GZRQUWTG�VQ�VJG�DCUGNKPG

EQPEGPVTCVKQP�QPN[�

#U�C�EQORCTKUQP��VQZKEQNQIKE�KPVGTCEVKQPU�HQT�KPHGEVKXKV[�KPXQNXKPI�UKOWNVCPGQWU

GZRQUWTG�VQ�01 �CPF�1 �FKUEWUUGF�KP�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�YGTG�HQWPF�IGPGTCNN[�VQ
� � �

DG�CFFKVKXG�HQNNQYKPI�CEWVG�GZRQUWTGU��YKVJ�GCEJ�RQNNWVCPV�EQPVTKDWVKPI�VQ�VJG�QDUGTXGF

TGURQPUG�YJGP�KVU�EQPEGPVTCVKQP�TGCEJGF�VJG�VJTGUJQNF�CV�YJKEJ�VJG�ICU�YQWNF�JCXG�CHHGEVGF

DCEVGTKCN�TGUKUVCPEG�YJGP�CFOKPKUVGTGF�CNQPG�
)QNFUVGKP�GV�CN�����������+H�VJG�GZRQUWTG�NGXGN�QH

GKVJGT�01 �QT�1 �YCU�DGNQY�VJKU�VJTGUJQNF��VJGP�VJG�TGURQPUG�YCU�FWG�UQNGN[�VQ�VJG�EQPUVKVWGPV
� �

KPJCNGF�CV�VJG�OQTG�VQZKE�EQPEGPVTCVKQP�
'JTNKEJ�GV�CN����������

/QTG�TGEGPVN[��)TCJCO�GV�CN��
������GZCOKPGF�TGUKUVCPEG�VQ�TGURKTCVQT[�KPHGEVKQP


CU�OGCUWTGF�D[�DCEVGTKCN�KPFWEGF�OQTVCNKV[��KP�OKEG�EQPVKPWQWUN[�GZRQUGF�
HQT����FC[U�

���J�FC[��VQ�DCUGNKPG�NGXGNU�QH�CP�01 �1 �OKZVWTG�YKVJ�VYQ�FCKN[����J�RGCMU�QH�VJG�OKZVWTG�CV
� �

XGT[�JKIJ��JKIJ��KPVGTOGFKCVG��CPF�NQY�GZRQUWTG�EQPEGPVTCVKQPU�
UGG�6CDNG������HQT

EQPEGPVTCVKQPU����#PKOCNU�YGTG�CNUQ�GZRQUGF�VQ�VJG�UCOG�DCUGNKPG�NGXGNU�QH�GKVJGT�01 �QT
�



�����

1 �QPVQ�YJKEJ�YGTG�UWRGTKORQUGF�VYQ�FCKN[����J�RGCMU�QH�VJG�UCOG�UKPING�ICU�KP
�

EQPEGPVTCVKQPU�CU�CDQXG���#V�VJG�NQY�EQPEGPVTCVKQP��QPN[�01 �KPETGCUGF�OQTVCNKV[���#V�VJG
�

KPVGTOGFKCVG�GZRQUWTG�NGXGN��VJG�OKZVWTG�YCU�U[PGTIKUVKE��01 �CNQPG�KPETGCUGF�OQTVCNKV[�CPF
�

1 �JCF�PQ�GHHGEV���#V�VJG�JKIJ�GZRQUWTG�NGXGN��VJG�EQODKPGF�GZRQUWTG�YCU�CICKP�U[PGTIKUVKE��
�

GZRQUWTG�VQ�GCEJ�ICU�UGRCTCVGN[�KPETGCUGF�OQTVCNKV[���#�UKOKNCT�GHHGEV�YCU�UGGP�CV�VJG�XGT[�JKIJ

NGXGN��CNVJQWIJ�VJG�EQODKPGF�GZRQUWTG�LWUV�OKUUGF�UVCVKUVKECN�UKIPKHKECPEG�HQT�U[PGTIKUO���6JGUG

TGUWNVU�CTG�EQPUKUVGPV�YKVJ�VJQUG�QH�VJG�GCTNKGT�UVWFKGU�TGRQTVGF�KP�VJG�RTGXKQWU�1 �ETKVGTKC
�

FQEWOGPV�CPF�UWRRQTV�VJG�EQPENWUKQP�VJCV�TGURQPUG�FGRGPFU�QP�VJG�URGEKHKE�GZRQUWTG�RCVVGTP��

6JG�TGUWNVU�QH�)TCJCO�GV�CN��
������CTG�CNUQ�EQPUKUVGPV�YKVJ�VJQUG�HTQO�VJG�GCTNKGT�UVWFKGU�YKVJ

UKOWNVCPGQWU�GZRQUWTGU�

6JG�TGNCVKQPUJKR�DGVYGGP�GZRQUWTG�CPF�TGURQPUG�KU�XGT[�EQORNGZ�CPF�UGGOU�VQ

FGRGPF�QP�GZRQUWTG�FWTCVKQP��VJG�TCVKQ�QH�1 �CPF�01 �EQPEGPVTCVKQPU��CPF�QVJGT�HCEVQTU�VJCV
� �

OC[�KPENWFG�VJG�RTQFWEVKQP�QH�UGEQPFCT[�TGCEVKQP�RTQFWEVU�YKVJKP�VJG�GZRQUWTG�CVOQURJGTG��

6JKU�EQORNGZKV[�YCU�JKIJNKIJVGF�D[�VJG�UVWF[�QH�)GN\NGKEJVGT�GV�CN��
����D���YJQ�GZCOKPGF

GHHGEVU�QH�EQODKPGF�QT�UGSWGPVKCN�GZRQUWTGU�QH�TCVU�VQ�OKZVWTGU�QH�1 �CPF�01 �CV�XCTKQWU
� �

EQPEGPVTCVKQPU�TCPIKPI�HTQO�����VQ�����RRO�1 �CPF�����VQ������RRO�01 ���5GSWGPVKCN
� �

GZRQUWTGU�EQPUKUVGF�QH���J�QH�1 �CV�PKIJV��HQNNQYGF�D[���J�QH�01 �FWTKPI�VJG�FC[��QT�XKEG
� �

XGTUC��EQPEWTTGPV�GZRQUWTGU�YGTG�HQT���J�FC[�HQT���FC[U���8CTKQWU�GPFRQKPVU�YGTG�GZCOKPGF�

CPF�KV�YCU�PQVGF�VJCV�UGSWGPVKCN�CPF�EQPEWTTGPV�GZRQUWTGU�FKF�PQV�TGUWNV�KP�VJG�UCOG�TGURQPUG��

6JWU��NCXCIG�RTQVGKP�NGXGNU�YGTG�KPETGCUGF�CFFKVKXGN[�YKVJ�UGSWGPVKCN�GZRQUWTG�
KP�CP[�RQNNWVCPV

QTFGT��DWV�YGTG�HQWPF�VQ�DG�ITGCVGT�VJCP�CFFKVKXG�YKVJ�EQPEWTTGPV�GZRQUWTG���#P�KPETGCUG�KP�VJG

PWODGT�QH�NCXCIGF�GRKVJGNKCN�EGNNU�YCU�CFFKVKXG�HQT�VJG�1 �PKIJV�01 �FC[�UGSWGPEG��CPVCIQPKUVKE
� �

HQT�VJG�01 �PKIJV�1 �FC[�UGSWGPEG��CPF�CFFKVKXG�HQT�EQPEWTTGPV�GZRQUWTG���#P�KPETGCUG�KP�VJG
� �

PWODGT�QH�NCXCIGF�2/0U�YCU�CFFKVKXG�HQT�DQVJ�UGSWGPVKCN�EQPFKVKQPU�CPF�YCU�U[PGTIKUVKE�HQT

EQPEWTTGPV�GZRQUWTG���+V�YCU�EQPENWFGF�VJCV�RTQFWEVKQP�QH�U[PGTIKUO�FGRGPFGF�QP�VJG

EQPEGPVTCVKQP�QH�GCEJ�RQNNWVCPV�YKVJKP�VJG�OKZVWTG��CPF�CFFKVKXKV[�YQWNF�TGUWNV�HQT�CP[�GPFRQKPV

YJGP�VJG�EQPEGPVTCVKQP�QH�GCEJ�EQORQPGPV�QH�VJG�OKZVWTG�HGNN�DGNQY�C�EGTVCKP�VJTGUJQNF�NGXGN��

*QYGXGT��VJGUG�VJTGUJQNF�EQPEGPVTCVKQPU�YGTG�GPFRQKPV�URGEKHKE��YKVJ�UQOG�GPFRQKPVU�DGKPI

OQTG�UGPUKVKXG�VJCP�QVJGTU��KV�YCU�URGEWNCVGF�VJCV�VJG�NGCUV�UGPUKVKXG�CUUC[U�YGTG�DCUGF�QP

EJCPIGU�VJCV�YGTG�TGXGTUKDNG��YJGTGCU�VJG�OQUV�UGPUKVKXG�QPGU�YGTG�KTTGXGTUKDNG���6JG�CWVJQTU

CNUQ�PQVGF�VJCV�VJG�GZVGPV�QH�EJGOKECN�TGCEVKQP�YKVJKP�VJG�1 �01 �OKZVWTG�CVOQURJGTG�YCU
� �

TGNCVGF�VQ�VJG�GZVGPV�QH�VQZKEQNQIKECN�KPVGTCEVKQP��UWIIGUVKPI�VJCV�KPVGTCEVKQP�YCU�FWG�VQ�VJG

RTQFWEVKQP�QH�UQOG�UGEQPFCT[�TGCEVKQP�RTQFWEV��YJKEJ��KP�VJKU�ECUG��YCU�UWIIGUVGF�VQ�DG

PKVTQIGP�RGPVQZKFG���6JKU�RCTVKEWNCT�EJGOKECN�CNUQ�JCF�DGGP�UWIIGUVGF�KP�GCTNKGT�UVWFKGU�VQ�DG

TGURQPUKDNG�HQT�KPVGTCEVKQPU�HQNNQYKPI�GZRQUWTG�VQ�01 �1 �CVOQURJGTGU�
G�I���&KIING�CPF�)CIG�
� �

�������

6JG�EQPEGPVTCVKQPU�CV�YJKEJ�U[PGTIKUO�QEEWTTGF�KP�VJG�UVWF[�QH�)GN\NGKEJVGT�GV�CN�


����D��FKUEWUUGF�CDQXG�
�����RRO�1 �CPF������RRO�01 ��YGTG�JKIJGT�VJCP�VJQUG�VJCV
� �

IGPGTCNN[�CTG�HQWPF�KP�CODKGPV�CKT���*QYGXGT��VJG�VJTGUJQNF�EQPEGPVTCVKQP�HQT�KPVGTCEVKQP�YCU

FGRGPFGPV�QP�GZRQUWTG�FQUG�TCVG��YKVJ�JKIJGT�TCVGU�NGCFKPI�VQ�NQYGT�VJTGUJQNF�EQPEGPVTCVKQPU

HQT�U[PGTIKUO���

#NVJQWIJ�KPVGTCEVKQP�KU�ENGCTN[�OQFWNCVGF�D[�GPXKTQPOGPVCN�GZRQUWTG�HCEVQTU��UWEJ

CU�EQPEGPVTCVKQP��FWTCVKQP�QH�GZRQUWTG��QT�URGEKHKE�GZRQUWTG�TGIKOG��JQUV�HCEVQTU�CNUQ�OC[�RNC[

C�TQNG���/CWV\�GV�CN��
������GZCOKPGF�VJG�GHHGEV�QH�GZGTEKUG�QP�TCVU�GZRQUGF�VQ�OKZVWTGU�QH

1 �CPF�01 ���'ZGTEKUG�OQFKHKGF�VJG�VQZKE�KPVGTCEVKQPU�QH�EQODKPGF�RQNNWVCPVU��TGUWNVKPI�KP
� �

U[PGTIKUVKE�KPVGTCEVKQP�QEEWTTKPI�CV�NQYGT�GZRQUWTG�EQPEGPVTCVKQPU�QH�VJG�EQPUVKVWGPV�RQNNWVCPVU



�8

�����

VJCP�YKVJ�GZRQUWTG�CV�TGUV���6JWU��C�UKOKNCT�OCIPKVWFG�QH�TGURQPUG��CP�KPETGCUG�KP�VJG�GZVGPV�QH

HQECN�NGUKQPU�KP�NWPI�RCTGPEJ[OC��YCU�PQVGF���FC[U�HQNNQYKPI�C���J�GZRQUWTG�VQ�����RRO

1 �
�����RRO�01 �CV�TGUV�QT�YKVJ�C�UJQTVGT�
��J��GZRQUWTG�VQ�NQYGT�EQPEGPVTCVKQPU�������RRO
� �

1 �
�����RRO�01 ��YKVJ�GZGTEKUG���+P�DQVJ�ECUGU��VJG�TGURQPUG�YCU�FKHHGTGPV�HTQO�VJCV�FWG�VQ
� �

GKVJGT�RQNNWVCPV�IKXGP�CNQPG���(WTVJGTOQTG��C�ITGCVGT�TGURQPUG�YCU�PQVGF�YKVJ�C���J�GZRQUWTG�VQ

����RRO�1 �
�����RRO�01 �YKVJ�GZGTEKUG�VJCP�VQ�VJG�UCOG�OKZVWTG�HQT�VJG�UCOG�GZRQUWTG
� �

FWTCVKQP�CV�TGUV���6JWU��GZGTEKUG�CNUQ�KPETGCUGF�VJG�TGURQPUG�CV�UKOKNCT�EQPEGPVTCVKQPU�EQORCTGF

VQ�TGUV���6JG�GHHGEV�QH�GZGTEKUG�YCU�CUETKDGF�VQ�CP�KPETGCUG�KP�FGNKXGTGF�FQUG�QT�FQUG�TCVG��FWG

VQ�KPETGCUGF� ���6JG�CDKNKV[�QH�GZGTEKUG�VQ�GPJCPEG�TGURQPUG�VQ�C�RQNNWVCPV�OKZVWTG�CNUQ�YCU
'

PQVGF�D[�$JCNNC�GV�CN��
������

6JG�UVWF[�QH�/CWV\�GV�CN��
������CDQXG�CNUQ�RTQXKFGF�HWTVJGT�GXKFGPEG�UWIIGUVKPI

VJCV�EJGOKECN�TGCEVKQPU�YKVJKP�VJG�GZRQUWTG�CVOQURJGTG�OC[�RNC[�UQOG�TQNG�KP�VQZKEQNQIKE

KPVGTCEVKQP���+P�VJKU�ECUG��PKVTKE�CEKF�
*01 ��XCRQT�YCU�PQVGF�CV�EQPEGPVTCVKQPU�TCPIKPI�HTQO
�

�����VQ������RRO��FGRGPFKPI�QP�VJG�EQPEGPVTCVKQPU�QH�VJG�RTKOCT[�EQPUVKVWGPVU���#U�FKUEWUUGF

DGNQY��CEKFU�JCXG�DGGP�HQWPF�VQ�KPVGTCEV�YKVJ�1 ���6JKU�UVWF[�CNUQ�HQWPF�KPVGTCEVKQP�VQ�QEEWT�CV
�

C�EQPEGPVTCVKQP�QH�QPG�QH�VJG�EQORQPGPVU��01 ��VJCV�JCF�PQ�GHHGEV�YJGP�CFOKPKUVGTGF�CNQPG��
�

#NVJQWIJ�VJKU�CRRGCTU�VQ�EQPVTCUV�YKVJ�VJG�EQPENWUKQPU�QH�)TCJCO�GV�CN��
������CDQXG��VJG

GPFRQKPVU�KP�VJGUG�VYQ�UVWFKGU�YGTG�SWKVG�FKHHGTGPV�

� #PQVJGT�CURGEV�QH�RQNNWVCPV�KPVGTCEVKQP�KPXQNXGU�VJG�CDKNKV[�QH�1 �01 �OKZVWTGU�VQ
� �

CHHGEV�VJG�EQWTUG�QH�QVJGT�NWPI�EJCPIGU�
G�I���OCNKIPCPV�VWOQT�EQNQPK\CVKQP����4KEJVGTU�
�����

GZRQUGF�OKEG�VQ�C�OKZVWTG�QH������RRO�1 �
������RRO�01 �HQT���J�FC[����FC[U�YGGM�HQT���
� �

YGGMU��HQNNQYKPI�YJKEJ�VJG�OKEG�YGTG�KPLGEVGF�
KX��YKVJ�XKCDNG�OGNCPQOC�EGNNU���6JG�OKEG

YGTG�UCETKHKEGF���YGGMU�NCVGT��CPF�VJG�NWPIU�YGTG�GZCOKPGF�HQT�OGNCPQOC�EQNQPKGU���#NVJQWIJ

GZRQUWTG�VQ�1 �CNQPG�RTQFWEGF�PQ�EJCPIG�KP�VJG�RGTEGPVCIG�QH�CPKOCNU�YKVJ�EQNQPKGU�QT�KP�VJG
�

CXGTCIG�PWODGT�QH�EQNQPKGU�RGT�NWPI�
EQORCTGF�VQ�CKT�EQPVTQN���GZRQUWTG�VQ�VJG�OKZVWTG

RTQFWEGF�CP�KPETGCUG�KP�VJG�NCVVGT��UWIIGUVKPI�VQ�VJG�CWVJQTU�VJCV�VJG�OKZVWTG�HCEKNKCVGF�ECPEGT

EGNN�EQNQPK\CVKQP���*QYGXGT��VJG�GZCEV�TQNG�RNC[GF�D[�1 �KP�VJG�OKZVWTG�KU�PQV�ENGCT�DGECWUG�C
�

RTGXKQWU�UVWF[�JCF�KPFKECVGF�VJCV�01 �CNQPG�HCEKNKVCVGU�DNQQF�DQTPG�ECPEGT�EGNN�URTGCF�VQ�VJG
�

NWPIU�
4KEJVGTU�CPF�-WTCKVKU����������(WTVJGTOQTG��VJG�GZRGTKOGPVCN�OQFGN�WUGF�KU�PQV

IGPGTCNN[�CEEGRVGF�CU�TGRTGUGPVKPI�OGVCUVCVKE�OGEJCPKUOU�

+EJKPQUG�CPF�5CICK�
������CNUQ�GZCOKPGF�VJG�CDKNKV[�QH�CP�1 �01 �OKZVWTG�VQ
� �

RTQOQVG�RTKOCT[�NWPI�VWOQT�FGXGNQROGPV���4CVU�YGTG�KPLGEVGF�
KR��YKVJ�$*20�CPF�VJGP�YGTG

GZRQUGF�HQT����OQ�VQ�C�OKZVWTG�QH������RRO�1 �
�����RRO�01 ��1 �CNQPG��QT�VQ�ENGCP�CKT
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EJCODGT�EQPVTQN����#NVJQWIJ�VJG�01 �GZRQUWTG�YCU�EQPVKPWQWU��VJG�1 �GZRQUWTG�YCU
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KPVGTOKVVGPV��YKVJ�VJG�EQPEGPVTCVKQP�CNVGTGF�DGVYGGP���CPF�����RRO�HQNNQYKPI�C�UKPG�EWTXG�HTQO

��VQ����J�QH�GCEJ�FC[�
TGUWNVKPI�KP�C�FCKN[�OGCP�EQPEGPVTCVKQP�QH������RRO����1PG�QVJGT�ITQWR

QH�TCVU�UGTXGF�CU�C�TQQO�EQPVTQN��OCKPVCKPGF�KP�C�ENGCP�TQQO�HQT����OQ�HQNNQYKPI�KPLGEVKQP�QH

$*20���#HVGT�CP����OQ�TGEQXGT[�RGTKQF��CNN�CPKOCNU�YGTG�CWVQRUKGF���%QORCTGF�VQ�ENGCP�CKT�

GZRQUGF�CPKOCNU��NWPI�VWOQT�KPEKFGPEG�YCU�KPETGCUGF�KP�OKEG�GZRQUGF�VQ�VJG�OKZVWTG��1 �CNQPG
�

FKF�PQV�KPETGCUG�VJG�VWOQT�KPEKFGPEG���*QYGXGT��VJG�CWVJQTU�PQVGF�VJCV�VWOQT�KPEKFGPEG�KP�VJG

TQQO�EQPVTQN�ITQWR�YCU�PQV�FKHHGTGPV�HTQO�VJCV�KP�VJG�ITQWR�GZRQUGF�VQ�VJG�OKZVWTG��CPF

UWIIGUVGF�VJCV�VJG�ENGCP�CKT�
EJCODGT�EQPVTQN��ITQWR�UJQWNF�DG�WUGF�CU�C�EQPVTQN�KP�KPVGTRTGVKPI

VJG�FCVC�HTQO�VJG�RQNNWVCPV�GZRQUGF�CPKOCNU���6JG�GPJCPEGF�KPEKFGPEG�KP�OKZVWTG�GZRQUGF

CPKOCNU�YCU�UWIIGUVGF�VQ�DG�FWG�VQ�U[PGTIKUVKE�KPETGCUGU�KP�NKRKF�RGTQZKFCVKQP��YJKEJ�YCU�PQVGF

KP�QVJGT�UVWFKGU�
UGG�6CDNG���������#�EQORNKECVKQP�KP�KPVGTRTGVKPI�VJKU�UVWF[�KU�VJCV�C�RTGXKQWU

UVWF[�
5CICK�CPF�+EJKPQUG��������JCF�UWIIGUVGF�VWOQT�FGXGNQROGPV�KP�CPKOCNU�GZRQUGF�VQ�CP
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1 �CPF�01 �OKZVWTG�YKVJQWV�$*20��CNVJQWIJ�VJKU�NCVVGT�UVWF[�KPXQNXGF�C�NQPIGT�GZRQUWTG
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FWTCVKQP�CPF�UQOGYJCV�JKIJGT�RQNNWVCPV�EQPEGPVTCVKQPU�

������� #EKFKE�%QORQWPFU�CU�%QRQNNWVCPVU
$KPCT[�OKZVWTGU�EQPVCKPKPI�CEKFU�EQORTKUG�CPQVJGT�V[RG�QH�EQOOQPN[�GZCOKPGF

GZRQUWTG�CVOQURJGTG���/QUV�QH�VJGUG�OKZVWTGU�KPENWFGF�CEKFKE�UWNHCVG�CGTQUQNU�CU�VJG

EQRQNNWVCPV���2GCM�
��J��CODKGPV�NGXGNU�QH�UWNHWTKE�CEKF�
* 51 ��CTG�GUVKOCVGF�CV�����I�O ��YKVJ
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�

NQPIGT�
���J��CXGTCIGU�CDQWV�QPG�VJKTF�QH�VJKU�EQPEGPVTCVKQP�
5RGPINGT�GV�CN���������

'CTNKGT�UVWFKGU�VJCV�GORNQ[GF�UKOWNVCPGQWU�UKPING��TGRGCVGF��QT�EQPVKPWQWU

GZRQUWTGU�QH�XCTKQWU�CPKOCN�URGEKGU�VQ�OKZVWTGU�QH�CEKF�UWNHCVGU�CPF�1 �HQWPF�TGURQPUGU�HQT
�

UGXGTCN�GPFRQKPVU��KPENWFKPI�VTCEJGQDTQPEJKCN�OWEQEKNKCT[�ENGCTCPEG��CNXGQNCT�ENGCTCPEG�

RWNOQPCT[�OGEJCPKEU��CPF�NWPI�OQTRJQNQI[��VQ�DG�FWG�UQNGN[�VQ�1 �
7�5��'PXKTQPOGPVCN
�

2TQVGEVKQP�#IGPE[��������%CXGPFGT�GV�CN���������/QQTG�CPF�5EJYCTV\��������2JCNGP�GV�CN��

������,WJQU�GV�CN�����������*QYGXGT��U[PGTIKUO�YCU�PQVGF�HQT�DCEVGTKCN�KPHGEVKXKV[�KP�OKEG


)TQUG�GV�CN����������HQT�TGURQPUG�VQ�CPVKIGP�KP�OKEG�
1UGDQNF�GV�CN����������CPF�HQT�GHHGEVU�QP

NWPI�RTQVGKP�EQPVGPV�CPF�VJG�TCVG�QH�EQNNCIGP�U[PVJGUKU�KP�TCVU�
.CUV�GV�CN�������������C��.CUV
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�

FQEWOGPV��UWRRQTV�VJG�GCTNKGT�HKPFKPI�QH�U[PGTIKUO�DGVYGGP�1 �CPF�CEKF�UWNHCVGU�QP�NWPI
�

DKQEJGOKUVT[��CPF�RTQXKFG�RQUUKDNG�GZRNCPCVKQPU�HQT�WPFGTN[KPI�OGEJCPKUOU���

.CUV�GV�CN��
������GZRQUGF�TCVU�HQT���FC[U�VQ�1 �CNQPG�
CV������RRO��CPF�VQ�OKZVWTGU
�

QH�1 �YKVJ�QPG�QH�VJTGG�CGTQUQNU��UQFKWO�EJNQTKFG��UQFKWO�UWNHCVG��QT�COOQPKWO�UWNHCVG
�

=
0* � 51 ?�
CNN�CV���OI�O ���QPN[�VJG�
0* � 51 �YCU�CEKFKE���.WPI�RTQVGKP�EQPVGPV��RTQNKPG
� � � � � �

�

EQPVGPV��EQNNCIGP�U[PVJGUKU�TCVG��HKDTQDNCUV�PWODGTU�KP�RCTGEJ[OCN�NGUKQPU��CPF�VJG�XQNWOG�QH

RCTGPEJ[OCN�NGUKQPU�YGTG�GZCOKPGF�HQNNQYKPI�GZRQUWTG���/KZVWTGU�QH�1 �YKVJ�UQFKWO�EJNQTKFG
�

QT�UQFKWO�UWNHCVG�RTQFWEGF�EJCPIGU�VJCV�FKF�PQV�FKHHGT�HTQO�VJQUG�HQWPF�YKVJ�1 �CNQPG���1P�VJG
�

QVJGT�JCPF��OKZVWTGU�QH�
0* � 51 �YKVJ�1 �TGUWNVGF�KP�KPETGCUGU�KP�CNN�QH�VJG�OGCUWTGF
� � � �

RCTCOGVGTU��CPF�VJG�KPETGCUGU�YGTG�ITGCVGT�KP�OCIPKVWFG�VJCP�VJQUG�FWG�VQ�1 �CNQPG��U[PGTIKUO
�

YCU�EQPENWFGF��CNVJQWIJ�VJGTG�JCU�DGGP�UQOG�SWGUVKQP�EQPEGTPKPI�VJG�UVCVKUVKECN�CRRTQCEJ�WUGF


.CUV������C����6JGUG�TGUWNVU�UWIIGUVGF�VJCV�CEKFKV[�YCU�PGEGUUCT[�HQT�U[PGTIKUO�QH�VJG�CGTQUQNU

YKVJ�1 ���6JKU�EQPENWUKQP�YCU�HWTVJGT�UWRRQTVGF�D[�FGOQPUVTCVKPI�VJCV�UKIPKHKECPV�KPVGTCEVKQP�QH
�

1 �YKVJ�* 51 ��YJKEJ�KU�OWEJ�OQTG�CEKFKE�VJCP�
0* � 51 ��QEEWTTGF�CV�NQYGT�EQPEGPVTCVKQPU
� � � � � �

VJCP�YCU�PQVGF�HQT�OKZVWTGU�QH�1 �CPF�
0* � 51 �
9CTTGP�CPF�.CUV���������KPVGTCEVKQP�YCU
� � � �

UWIIGUVGF�YKVJ�* 51 �EQPEGPVTCVKQPU�CU�NQY�CU�����I�O �
YKVJ�����RRO�1 ��HQT�UQOG�NWPI
� � �
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DKQEJGOKECN�GPFRQKPVU���6JG�UVWFKGU�CDQXG�FKF�PQV�WUG�CP[�URGEKHKE�UVCVKUVKECN�VGUV�HQT

KPVGTCEVKQP��CPF�EQPENWUKQPU�QH�KPVGTCEVKQP�YGTG�DCUGF�QP�HKPFKPIU�QH�UKIPKHKECPV�FKHHGTGPEGU

HTQO�TGURQPUGU�HQNNQYKPI�GZRQUWTG�VQ�1 �CNQPG�CPF�VJG�CDUGPEG�QH�FGVGEVCDNG�TGURQPUGU
�

HQNNQYKPI�GZRQUWTG�VQ�* 51 �CGTQUQNU�CV�VJG�UCOG�CPF�JKIJGT�EQPEGPVTCVKQPU�
� �

�9CTTGP�GV�CN��
������HQWPF�U[PGTIKUVKE�KPVGTCEVKQP�YKVJ�VJG�CDQXG�GPFRQKPVU

HQNNQYKPI���FC[U�QH�GZRQUWTG�VQ�����RRO�1 �
���OI�O �
0* � 51 ���*QYGXGT��GZRQUWTG�HQT
� � � �
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QPN[���FC[U�RTQFWEGF�TGURQPUGU�VJCV�YGTG�PQV�FKHHGTGPV�HTQO�VJQUG�PQVGF�YKVJ�1 �CNQPG���6JKU
�

UGGOU�VQ�KPFKECVG�VJCV�VJG�FWTCVKQP�QH�GZRQUWTG�KU�C�HCEVQT�CHHGEVKPI�VJG�QEEWTTGPEG�QH�CP[

KPVGTCEVKQP���*QYGXGT��GZRQUWTG�FWTCVKQP�OC[�CNUQ�CHHGEV�VJG�V[RG�QH�KPVGTCEVKQP���+P�C�UVWF[�D[

5EJNGUKPIGT�GV�CN��
����C��KP�YJKEJ�TCDDKVU�YGTG�GZRQUGF�VQ�C�OKZVWTG�QH�����RRO

1 �
������I�O �* 51 �HQT���J�FC[����FC[U�YGGM��C�U[PGTIKUVKE�KPETGCUG�KP�DTQPEJKCN�GRKVJGNKCN
� � �

�

UGETGVQT[�EGNN�PWODGT�YCU�PQVGF�CHVGT���OQ�QH�GZRQUWTG��YJGTGCU�CPVCIQPKUO�YCU�PQVGF

HQNNQYKPI���OQ�QH�EQPVKPWGF�GZRQUWTG��



�����

6JG�OGEJCPKUO�WPFGTN[KPI�KPVGTCEVKQP�DGVYGGP�CEKF�UWNHCVGU�CPF�1 �KU�PQV�MPQYP��
�

.CUV�GV�CN��
������PQVGF�VJCV�UKOKNCT�UKVGU�QH�FGRQUKVKQP�HQT�1 �CPF�CEKF�CGTQUQNU�HCXQTGF
�

U[PGTIKUO���#�U[PGTIKUVKE�TGURQPUG�QH�DKQEJGOKECN�KPFKEGU�KP�TCV�NWPI�YKVJ�GZRQUWTG�VQ
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�����RRO�1 �YCU�HQWPF�YJGP�VJG�CEKF�FTQRNGV�FKCOGVGT�YCU������O��

� � �

YJGTGCU�PQ�KPETGCUG�EQORCTGF�VQ�VJG�1 �QPN[�TGURQPUG�YCU�PQVGF�YJGP�VJG�FTQRNGV�FKCOGVGT
�

YCU�������O���#RRCTGPVN[��VJG�NCTIGT�RCTVKENGU�VJCV�FGRQUKVGF�VQ�C�ITGCVGT�GZVGPV�YKVJKP�VJG

DTQPEJQCNXGQNCT�LWPEVKQP��VJG�OCLQT�VCTIGV�UKVG�HQT�1 ��YGTG�OQUV�KPVGTCEVKXG���
�

1DUGTXGF�U[PGTIKUO�DGVYGGP�1 �CPF�CEKF�UWNHCVGU�KP�TCVU�CNUQ�YCU�UWIIGUVGF�VQ�DG
�

FWG�VQ�C�UJKHV�KP�VJG�NQECN�OKETQGPXKTQPOGPVCN�2J�QH�VJG�NWPI�HQNNQYKPI�FGRQUKVKQP�QH�CEKF�

GPJCPEKPI�GHHGEVU�QH�1 �D[�RTQFWEKPI�C�EJCPIG�KP�VJG�TGCEVKXKV[�QT�TGUKFGPEG�VKOG�QH�TGCEVCPVU�
�

UWEJ�CU�HTGG�TCFKECNU��KPXQNXGF�KP�1 �KPFWEGF�VKUUWG�KPLWT[�
.CUV�GV�CN�������C����+H�VJKU�YGTG�VJG
�

QPN[�GZRNCPCVKQP��VJGP�VJG�GHHGEVU�QH�1 �UJQWNF�DG�GPJCPEGF�EQPUKUVGPVN[�D[�VJG�RTGUGPEG�QH�CEKF
�

KP�CP�GZRQUWTG�CVOQURJGTG���*QYGXGT��KP�VJG�UVWF[�QH�5EJNGUKPIGT�GV�CN��
����D��KP�YJKEJ

TCDDKVU�YGTG�GZRQUGF�HQT���J�VQ�EQODKPCVKQPU�QH�1 �CV�����������CPF�����RRO�
�* 51 �
���
� � �

�O��CV���������CPF������I�O ��CPVCIQPKUO�YCU�PQVGF�KP�VJG�GXCNWCVKQP�QH�UVKOWNCVGF�RTQFWEVKQP�

QH�UWRGTQZKFG�CPKQP�D[�#/U�JCTXGUVGF�D[�NCXCIG�KOOGFKCVGN[�CHVGT�GZRQUWTG�VQ�����QT�����RRO

1 �KP�EQODKPCVKQP�YKVJ����QT������I�O �* 51 �CPF�CNUQ�HQT�#/�RJCIQE[VKE�CEVKXKV[�CV�CNN�QH
� � �

�

VJG�1 �CEKF�EQODKPCVKQPU���/KZVWTGU�QH�1 �
����RRO��CPF�CPQVJGT�CEKF��*01 �XCRQT�
�����
� � �

�I�O ���CNUQ�RTQFWEGF�CPVCIQPKUO�HQT�EGTVCKP�CURGEVU�QH�VJG�HWPEVKQP�QH�#OU�JCTXGUVGF�HTQO�

CEWVGN[�GZRQUGF�TCVU�
0CF\KGLMQ�GV�CN�����������#NVJQWIJ�VJG�FGRQUKVKQP�UKVGU�QH�DQVJ�CEKF�CPF

1 �UJQWNF�DG�EQORCTCDNG�KP�VJGUG�VYQ�UVWFKGU��RGTJCRU�VJG�RCTVKEWNCT�EGNNWNCT�GPFRQKPVU
�

GZCOKPGF�CTG�UWDLGEV�VQ�VJKU�V[RG�QH�KPVGTCEVKQP�

.CUV�
������QDUGTXGF�CP�CRRCTGPV�CNN�QT�PQPG�TGURQPUG�KP�TCVU�GZRQUGF�VQ�VJG�CEKF

UWNHCVG�1 �OKZVWTGU���6JCV�KU��VJGTG�YCU�PQ�EQPEGPVTCVKQP�TGURQPUG�TGNCVKQPUJKR�DGVYGGP�VJG
�

EQPEGPVTCVKQP�QH�CEKF�KP�VJG�OKZVWTG�CPF�VJG�GZVGPV�QH�EJCPIG�KP�XCTKQWU�GPFRQKPVU��EQORCTGF�VQ

GHHGEVU�QDUGTXGF�YKVJ�1 �CNQPG���+P�VJG�UVWF[�QH�5EJNGUKPIGT�GV�CN��
����D���C�UKOKNCT
�

RJGPQOGPQP�YCU�PQVGF��DWV��KP�VJKU�ECUG��VJG�EQPEGPVTCVKQP�QH�1 �KP�VJG�OKZVWTG�FKF�PQV�CNYC[U
�

KPHNWGPEG�VJG�TGURQPUG�EQORCTGF�VQ�VJCV�UGGP�YKVJ�CEKF�CNQPG���6JWU��GZRQUWTG�EQPEGPVTCVKQP�

TGURQPUG�TGNCVKQPUJKRU�PQVGF�YKVJ�KPFKXKFWCN�RQNNWVCPVU�OC[�PQV�PGEGUUCTKN[�JQNF�HQNNQYKPI

GZRQUWTG�VQ�VJGKT�OKZVWTGU���6JKU�KU�EQPUKUVGPV�YKVJ�VJG�TGUWNVU�QH�)GN\NGKEJVGT�GV�CN��
����C��HQT

OKZVWTGU�QH�1 �CPF�01 �
� �

�6JG�CDQXG�UVWFKGU�KPXQNXGF�UKOWNVCPGQWU�GZRQUWTGU�VQ�1 �CPF�CEKFKE�RQNNWVCPVU��DWV
�

UQOG�UVWFKGU�KPXQNXKPI�UGSWGPVKCN�GZRQUWTGU�VQ�1 �CPF�CEKF�UWNHCVG�CGTQUQNU�YGTG�FGUETKDGF�KP
�

VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV���(QT�GZCORNG��)CTFPGT�GV�CN��
������HQWPF�CP�CFFKVKXG
�

KPETGCUG�KP�KPHGEVKXKV[�YJGP�OKEG�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�RTKQT�VQ�C���J�GZRQUWTG
�

VQ������I�O �* 51 ��YJGTGCU�PQ�FKHHGTGPEG�HTQO�CKT�EQPVTQN�YCU�PQVGF�YJGP�VJG�CEKF�YCU�

� �

CFOKPKUVGTGF�RTKQT�VQ�1 ���)TQUG�GV�CN��
������PQVGF�C�TGFWEVKQP�KP�EKNKCT[�CEVKXKV[�KP�KUQNCVGF
�

VTCEJGCN�UGEVKQPU�QDVCKPGF�HTQO�JCOUVGTU�GZRQUGF�VQ�����RRO�1 �HQT���J��HQNNQYGF�D[�GZRQUWTG
�

VQ��������I�O �* 51 �HQT���J��VJCV�YCU�NGUU�KP�OCIPKVWFG�VJCP�VJCV�HQWPF�YKVJ�GZRQUWTG�VQ�CEKF�

� �

CNQPG��1 �CNQPG�JCF�PQ�GHHGEV���
�

�5KNDCWIJ�CPF�/CWFGTN[�
������GZCOKPGF�VJG�CDKNKV[�QH�1 �VQ�KPETGCUG�UWUEGRVKDKNKV[
�

VQ�C�UWDUGSWGPV�GZRQUWTG�VQ�* 51 �KP�VGTOU�QH�RTQFWEKPI�CKTYC[�EQPUVTKEVKQP���)WKPGC�RKIU
� �

YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�HQNNQYGF�D[�* 51 �
���OI�O �HQT���J����#P�KPETGCUGF
� � �

�

XQNWOG�QH�VTCRRGF�ICU�KP�VJG�NWPIU�
VJG�OGVTKE�QH�EQPUVTKEVKQP��YCU�UGGP�YKVJ�DQVJ�1 �CNQPG�CPF
�

YKVJ�VJG�OKZVWTG��DWV�VJG�TGURQPUG�VQ�VJG�NCVVGT�FKF�PQV�FKHHGT�HTQO�VJCV�FWG�VQ�VJG�HQTOGT��CPF
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CEKF�CNQPG�JCF�PQ�GHHGEV���6JWU��KP�VJKU�ECUG��RTGGZRQUWTG�VQ�1 �FKF�PQV�CHHGEV�TGURQPUG�VQ�C
�

UWDUGSWGPV�GZRQUWTG�VQ�CEKF���

%JGP�GV�CN��
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2JCIQE[VKE�HWPEVKQP�QH�#/U�YCU�CNUQ�GZCOKPGF�HQNNQYKPI�GZRQUWTG�VQ�VJG�OKZVWTG��DWV�VJGTG

YGTG�PQ�1 �QPN[�EQPVTQNU�HQT�EQORCTKUQP���
�

/CWV\�GV�CN��
����C��GZCOKPGF�VJG�GHHGEVU�QH�C�EQORNGZ�OKZVWTG�QP�RWNOQPCT[

OGEJCPKEU�KP�GZGTEKUKPI�FQIU���'ZRQUWTGU�
PQUG�QPN[��YGTG�HQT�����OKP�VQ�C�OKZVWTG�QH

1 �
�����VQ�����RRO��
�51 �
����VQ�����RRO��
�* 51 �
����VQ��������I�O �������O��

� � � �

�

ECVCN[VKE�UCNVU�QH�(G 
51 � �CPF�/P51 ���#�ITGCVGT�KPETGCUG�KP�TGUKUVCPEG�CPF�FGETGCUG�KP
� � � �

EQORNKCPEG�YCU�HQWPF�YKVJ�VJG�EQORNGZ�CVOQURJGTG�VJCP�YKVJ�1 �CNQPG��DWV�VJG�GHHGEV�YCU
�

CUETKDGF�VQ�VJG�RTGUGPEG�QH�* 51 ���#NVJQWIJ�U[PGTIKUO�YCU�KORNKGF��KV�EQWNF�PQV�DG�EQPENWFGF
� �

FGHKPKVKXGN[�DGECWUG�VJG�OKZVWTG�YCU�PQV�VGUVGF�YKVJQWV�1 ���
�

/CWV\�GV�CN��
������HWTVJGT�GZCOKPGF�VJG�CDKNKV[�QH�EQORQPGPVU�QH�CEKFKE�HQIU�VQ

CNVGT�VJG�TGURQPUG�VQ�1 ���4CVU�
5RTCIWG�&CYNG[��OCNG����YGGMU�QNF��P������ITQWR��YGTG
�

GZRQUGF�HQT���J�
PQUG�QPN[��VGORGTCVWTG������VQ�����%��4*������VQ������VQ�����RRO�1 �QT
�

VQ�C�OKZVWTG�QH�����RRO�1 �
������I�O �*01 �XCRQT�
������I�O �* 51 �RCTVKENGU�
����
� � � �

� �
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�O����'ZRQUWTG�VQ�GKVJGT�1 �QT�VJG�OKZVWTG�TGUWNVGF�KP�EQORCTCDNG�EJCPIGU���FGXGNQROGPV�QH�C
�

TCRKF��UJCNNQY�DTGCVJKPI�RCVVGTP��C�FGETGCUG�KP�HCVV[�CEKF�EQORQUKVKQP�QH�RWNOQPCT[�UWTHCEVCPV�

CPF�HQECN�RCTGPEJ[OCN�NGUKQPU�YKVJ�VJKEMGPGF�CNXGQNCT�UGRVC�CPF�EGNNWNCT�KPHKNVTCVKQP���6JG�NCEM

QH�CP[�OQFWNCVKQP�QH�VJG�1 �KPFWEGF�GHHGEVU�D[�CEKFU�RTQORVGF�VJG�CWVJQTU�VQ�TCKUG�VJG�SWGUVKQP
�

QH�VJG�UGPUKVKXKV[�QH�TCVU�VQ�KPJCNGF�CEKFU���#NVJQWIJ�TGURQPUGU�VQ�CP[�RQNNWVCPV�CTG�UQOGYJCV

URGEKGU�FGRGPFGPV��VJGTG�KU�UQOG�GXKFGPEG�VJCV�TCVU�CTG�PQV�VJG�OQUV�UGPUKVKXG�URGEKGU�VQ�CEKFKE

CGTQUQNU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������#U�FKUEWUUGF�RTGXKQWUN[��VJG�GZVGPV

QH�KPVGTCEVKQP�YKVJKP�CP[�QPG�URGEKGU�QH�CPKOCN�KU�GPFRQKPV�FGRGPFGPV��CPF�KV�KU�NKMGN[�VJCV�VJG

UGPUKVKXKV[�QH�XCTKQWU�GPFRQKPVU�KU�URGEKGU�FGRGPFGPV���6JWU��TCVU�FQ�UJQY�DKQEJGOKECN�EJCPIGU


G�I���KP�EQNNCIGP�OGVCDQNKUO��YKVJ�GZRQUWTG�VQ�HCKTN[�NQY�NGXGNU�QH�CEKFKE�CGTQUQNU�KP

EQODKPCVKQP�YKVJ�1 �
UGG�6CDNG��������CNVJQWIJ�VJGUG�KPXQNXGF�NQPIGT�FWTCVKQP�GZRQUWTGU���+P
�

CP[�ECUG��VJG�WPFGTN[KPI�TGCUQPU�HQT�VJG�NCEM�QH�KPVGTCEVKQP�KP�VJG�EQORNGZ�OKZVWTG�UVWF[�CDQXG

TGOCKP�WPENGCT�

-NGKPOCP�GV�CN��
������GZRQUGF�TCVU�
5RTCIWG�&CYNG[��OCNG����YGGMU�QNF��PQUG�

QPN[��VQ�C�OKZVWTG�QH�1 �
����RRO��
�51 �
����RRO��
�* 51 �QT�
0* � 51 �
�������I�O ��CV
� � � � � � �

�

JKIJ�4*�
�����CPF�PQVGF�C�FGNC[�KP�GCTN[�ENGCTCPEG�QH�KPGTV�RCTVKENGU�HTQO�VJG�NWPIU��EQORCTGF

VQ�CKT�GZRQUGF�EQPVTQNU���*QYGXGT��KV�KU�FKHHKEWNV�VQ�TGNCVG�CP[�GHHGEVU�VQ�VJG�1 �DGECWUG
�

TGURQPUGU�VQ�1 �CNQPG�YGTG�PQV�GZCOKPGF���
�

6JG�KFGCN�EQORNGZ�OKZVWTG�KU�QPG�VJCV�CEVWCNN[�GZKUVU�KP�VJG�CODKGPV�GPXKTQPOGPV��

5CNFKXC�GV�CN��
������GZRQUGF�TCVU�
9KUVCT��OCNG����OQ�QNF��HQT���OQ�VQ�CEVWCN�CVOQURJGTGU�QH

5ÝQ�2CWNQ��$TC\KN��YKVJ�EQPVTQNU�OCKPVCKPGF�HQT�VJG�UCOG�RGTKQF�QH�VKOG�KP�C�ENGCP��TWTCN

GPXKTQPOGPV���6JG�OGCP�RQNNWVKQP�NGXGNU�QXGT�VJG�GZRQUWTG�RGTKQF�YGTG�CU�HQNNQYU���������RRO

1 �������RRO�%1���������I�O �51 ��CPF��������I�O �RCTVKENGU���6JG�CPKOCNU�GZRQUGF�VQ�VJG
� �

� �

WTDCP�CKT�UJQYGF�GXKFGPEG�QH�DTQPEJKCN�UGETGVQT[�EGNN�J[RGTRNCUKC��EKNKCT[�UVTWEVWTCN�EJCPIGU�

KPETGCUGF�XKUEQUKV[�QH�OWEWU��CPF�KORCKTGF�OWEQEKNKCT[�ENGCTCPEG���#NVJQWIJ�EJTQPKE�GZRQUWTG

VQ�CKT�RQNNWVKQP�OC[�TGUWNV�KP�RWNOQPCT[�F[UHWPEVKQP��VJG�URGEKHKE�EQORQPGPVU�RTQFWEKPI�VJG

TGURQPUG�EQWNF�PQV�DG�FGVGTOKPGF�

+PJCNCVKQP�GZRQUWTGU�VQ�CKT�RQNNWVCPVU�CTG��QH�EQWTUG��VJG�KFGCN�YC[�VQ�CUUGUU

KPVGTCEVKQP��DWV�KP�XKVTQ�GZRQUWTGU�OC[�RTQXKFG�KPFKECVKQPU�QH�RQVGPVKCN�KPVGTCEVKQPU���5JKTCKUJK

CPF�$CPFQY�
������GZRQUGF�%JKPGUG�JCOUVGT�8���EGNNU�HQT���J�VQ�RJQVQEJGOKECN�TGCEVKQP

RTQFWEVU�RTQFWEGF�HTQO�VJG�TGCEVKQP�QH�RTQR[NGPG�CPF�01 �KP�C�UOQI�EJCODGT���6JG�TGUWNVCPV
�

GZRQUWTG�CVOQURJGTGU�EQPUKUVGF�QH�XCTKQWU�RTQRQTVKQPU�QH�RTQR[NGPG�
�����VQ������RRO���01
�


�����VQ������RRO���1 �
�����VQ��������2#0�
�����VQ������RRO���CPF�*%*1�
�����VQ�����
�

RRO����'ZRQUWTGU�VQ�01 �CPF�1 �CNQPG�CNUQ�YGTG�RGTHQTOGF���#NN�QH�VJG�EQORNGZ�OKZVWTGU
� �

TGUWNVGF�KP�CP�KPETGCUGF�HTGSWGPE[�QH�UKUVGT�EJTQOCVKF�GZEJCPIG�CPF�ITQYVJ�KPJKDKVKQP���6JG

GHHGEVU�QH�VJG�OKZVWTG�YGTG�ITGCVGT�VJCP�VJQUG�FWG�VQ�GKVJGT�1 �QT�01 �CNQPG�HQT�UKUVGT
� �

EJTQOCVKF�GZEJCPIG��DWV�ITQYVJ�KPJKDKVKQP�YCU�UKOKNCT�VQ�VJCV�KPFWEGF�UQNGN[�D[�1 ���6JG
�

CWVJQTU�EQPENWFGF�VJCV�VJG�QDUGTXGF�GHHGEVU�YGTG�PQV�FWG�VQ�CP[�UKPING�EQORQWPF�YKVJKP�VJG

OKZVWTG��DWV�TCVJGT�VQ�XCTKQWU�EQORQWPFU�RTQFWEKPI�OWNVKRNG�GHHGEVU�

����� 5WOOCT[
+V�KU�FKHHKEWNV�VQ�UWOOCTK\G�VJG�TQNG�VJCV�1 �RNC[U�KP�TGURQPUG�VQ�GZRQUWTG�VQ�DKPCT[

�

OKZVWTGU��CPF�KV�KU�GXGP�JCTFGT�VQ�FGVGTOKPG�KVU�TQNG�KP�TGURQPUG�VQ�OWNVKEQORQPGPV

CVOQURJGTGU���1PG�QH�VJG�RTQDNGOU�KP�WPFGTUVCPFKPI�KPVGTCEVKQPU�KU�VJCV��CNVJQWIJ�VJG�URGEKHKE

OGEJCPKUOU�QH�CEVKQP�QH�VJG�KPFKXKFWCN�RQNNWVCPVU�YKVJKP�C�OKZVWTG�OC[�DG�MPQYP��VJG�GZCEV

DCUGU�HQT�VQZKE�KPVGTCEVKQPU�JCXG�PQV�DGGP�GNWEKFCVGF�ENGCTN[���6JGTG�CTG��JQYGXGT��EGTVCKP



�����

IGPGTKE�OGEJCPKUOU�VJCV�OC[�WPFGTNKG�RQNNWVCPV�KPVGTCEVKQPU���1PG�KU�RJ[UKECN��KPXQNXKPI

CFUQTRVKQP�QH�QPG�RQNNWVCPV�QPVQ�CPQVJGT�CPF�UWDUGSWGPV�VTCPURQTV�VQ�OQTG�QT�NGUU�UGPUKVKXG�UKVGU

QT�VQ�UKVGU�YJGTG�QPG�QH�VJG�EQORQPGPVU�QH�VJG�OKZVWTG�PQTOCNN[�YQWNF�PQV�FGRQUKV�KP

EQPEGPVTCVGF�COQWPVU���6JKU��JQYGXGT��RTQDCDN[�FQGU�PQV�RNC[�C�OCLQT�TQNG�KP�1 �TGNCVGF
�

KPVGTCEVKQPU���#�UGEQPF�OGEJCPKUO�KPXQNXGU�RTQFWEVKQP�QH�UGEQPFCT[�RTQFWEVU�VJCV�OC[�DG

OQTG�VQZKEQNQIKECNN[�CEVKXG�VJCP�VJG�RTKOCT[�OCVGTKCNU���6JKU�JCU�DGGP�FGOQPUVTCVGF�QT

UWIIGUVGF�KP�C�PWODGT�QH�UVWFKGU�CU�C�DCUKU�HQT�KPVGTCEVKQP�DGVYGGP�1 �CPF�01 ���#�VJKTF
� �

OGEJCPKUO�KPXQNXGU�DKQNQIKECN�QT�EJGOKECN�CNVGTCVKQPU�CV�VCTIGV�UKVGU�VJCV�CHHGEV�TGURQPUG�VQ

1 �QT�VJG�EQRQNNWVCPV���6JKU�JCU�DGGP�UWIIGUVGF�VQ�WPFGTNKG�KPVGTCEVKQPU�YKVJ�OKZVWTGU�QH�1 �CPF
� �

CEKF�UWNHCVGU���#�TGNCVGF�OGEJCPKUO�KU�CP�1 ��QT�EQRQNNWVCPV�KPFWEGF�RJ[UKQNQIKECN�EJCPIG��UWEJ
�

CU�CNVGTCVKQP�KP�XGPVKNCVKQP�RCVVGTP��TGUWNVKPI�KP�EJCPIGU�KP�VJG�RGPGVTCVKQP�QT�FGRQUKVKQP�QH�QPG

RQNNWVCPV�YJGP�CPQVJGT�KU�RTGUGPV���6JKU�JCU�DGGP�KORNKECVGF�KP�GPJCPEGF�TGURQPUGU�VQ�XCTKQWU

1 �EQPVCKPKPI�OKZVWTGU�YKVJ�GZGTEKUG��
�

'XCNWCVKQP�QH�KPVGTCEVKQPU�DGVYGGP�1 �CPF�EQRQNNWVCPVU�KU�C�EQORNGZ�RTQEGFWTG��
�

4GURQPUGU�CTG�FGRGPFGPV�QP�C�PWODGT�QH�JQUV�CPF�GPXKTQPOGPVCN�HCEVQTU��UWEJ�VJCV�FKHHGTGPV

UVWFKGU�WUKPI�VJG�UCOG�EQRQNNWVCPVU�OC[�UJQY�FKHHGTGPV�V[RGU�QT�OCIPKVWFGU�QH�KPVGTCEVKQPU��

6JG�QEEWTTGPEG�CPF�PCVWTG�QH�CP[�KPVGTCEVKQP�KU�FGRGPFGPV�QP�VJG�GPFRQKPV�DGKPI�GZCOKPGF�CPF

KU�CNUQ�JKIJN[�TGNCVGF�VQ�VJG�URGEKHKE�EQPFKVKQPU�QH�GCEJ�UVWF[��UWEJ�CU�CPKOCN�URGEKGU��JGCNVJ

UVCVWU��GZRQUWTG�OGVJQF��FQUG��GZRQUWTG�UGSWGPEG��CPF�VJG�RJ[UKEQEJGOKECN�EJCTCEVGTKUVKEU�QH

VJG�EQRQNNWVCPVU���$GECWUG�QH�VJKU��KV�KU�FKHHKEWNV�VQ�EQORCTG�UVWFKGU��GXGP�VJQUG�GZCOKPKPI

UKOKNCT�GPFRQKPVU��VJCV�YGTG�RGTHQTOGF�WPFGT�FKHHGTGPV�GZRQUWTG�EQPFKVKQPU���6JWU��CP[

FGUETKRVKQP�QH�KPVGTCEVKQPU�KU�TGCNN[�XCNKF�QPN[�HQT�VJG�URGEKHKE�EQPFKVKQPU�QH�VJG�UVWF[�KP

SWGUVKQP�CPF�ECPPQV�DG�IGPGTCNK\GF�VQ�CNN�EQPFKVKQPU�QH�GZRQUWTG�VQ�C�RCTVKEWNCT�EJGOKECN

OKZVWTG���(WTVJGTOQTG��KV�KU�IGPGTCNN[�PQV�RQUUKDNG�VQ�GZVTCRQNCVG�VJG�GHHGEV�QH�RQNNWVCPV

OKZVWTGU�HTQO�UVWFKGU�QP�VJG�GHHGEVU�QH�GCEJ�EQORQPGPV�YJGP�IKXGP�UGRCTCVGN[���+P�CP[�ECUG�

YJCV�ECP�DG�EQPENWFGF�HTQO�VJG�FCVCDCUG�KU�VJCV�KPVGTCEVKQPU�QH�1 �EQPVCKPKPI�OKZVWTGU�CTG
�

IGPGTCNN[�U[PGTIKUVKE�
CPVCIQPKUO�JCU�DGGP�PQVGF�KP�C�HGY�UVWFKGU���FGRGPFKPI�QP�VJG�XCTKQWU

HCEVQTU�PQVGF�CDQXG��CPF�VJCV�1 �OC[�RTQFWEG�OQTG�UKIPKHKECPV�DKQNQIKECN�TGURQPUGU�CU�C
�

EQORQPGPV�QH�C�OKZVWTG�VJCP�YJGP�KPJCNGF�CNQPG���(WTVJGTOQTG��CNVJQWIJ�OQUV�UVWFKGU�JCXG

UJQYP�VJCV�KPVGTCEVKQP�QEEWTU�QPN[�CV�JKIJGT�VJCP�CODKGPV�EQPEGPVTCVKQPU�YKVJ�CEWVG�GZRQUWTG�

UQOG�JCXG�FGOQPUVTCVGF�KPVGTCEVKQP�CV�OQTG�GPXKTQPOGPVCNN[�TGNGXCPV�NGXGNU�
G�I��������VQ����

RRO�1 �YKVJ�01 ��YKVJ�TGRGCVGF�GZRQUWTGU�
� �

��� 5WOOCT[�CPF�%QPENWUKQPU
����� +PVTQFWEVKQP

+P�VJG�RCUV����[GCTU��VJQWUCPFU�QH�TGUGCTEJ�UVWFKGU�QP�VJG�GHHGEVU�QH�1 �KP�NCDQTCVQT[
�

CPKOCNU�JCXG�DGGP�TGRQTVGF�KP�VJG�NKVGTCVWTG���6JKU�DQF[�QH�GXKFGPEG�RTGUGPVU�C�ENGCT�RKEVWTG�QH

VJG�V[RGU�QH�CNVGTCVKQPU�1 �ECP�ECWUG�QP�TGURKTCVQT[�VTCEV�JQUV�FGHGPUG�OGEJCPKUOU�
�

DKQEJGOKUVT[��UVTWEVWTG��CPF�NWPI�HWPEVKQP���.GUU�KU�MPQYP�CDQWV�ECTEKPQIGPKE�RQVGPVKCN�CPF

GHHGEVU�QP�QTICPU�FKUVCPV�HTQO�VJG�NWPIU���6JGUG�V[RGU�QH�GHHGEVU�CTG�QDUGTXGF�KP�OCP[�CPKOCN

URGEKGU�HTQO�OKEG�VQ�PQPJWOCP�RTKOCVGU��NGPFKPI�ETGFGPEG�VQ�VJG�SWCNKVCVKXG�GZVTCRQNCVKQP�QH

VJGUG�GHHGEVU�VQ�JWOCPU���6JG�OCLQT�KUUWG�KU�YJCV�NGXGNU��FWTCVKQPU��CPF�RCVVGTPU�QH�GZRQUWTG

CTG�ECRCDNG�QH�ECWUKPI�VJGUG�GHHGEVU�KP�JWOCPU���'ZVTCRQNCVKQP�KU�FKUEWUUGF�KP�%JCRVGT����

5WHHKEG�KV�VQ�UC[�JGTG�VJCV�VJG�CPKOCN�VQZKEQNQIKECN�UVWFKGU�CUUKUV�KP�KPVGTRTGVKPI�QDUGTXCVKQPU



�����

OCFG�KP�1 �GZRQUGF�JWOCPU�CPF�GZVGPF�VJG�MPQYNGFIG�QH�RQVGPVKCN�JWOCP�JC\CTFU�VJCV�PGXGT
�

ECP�DG�UVWFKGF�CFGSWCVGN[�KP�JWOCPU��

6JKU�UWOOCT[�CPF�EQPENWUKQP�UGEVKQP�FGCNU�GZENWUKXGN[�YKVJ�VJG�GHHGEVU�QH�1 ��CNQPG
�

CPF�KP�OKZVWTG���1VJGT�RJQVQEJGOKECN�QZKFCPVU�GKVJGT�JCXG�DGGP�GXCNWCVGF�GNUGYJGTG�
01 �CPF
�

*%*1��7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������)TKPFUVCHH�GV�CN���������QT�KP�CP�GCTNKGT

1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������6JKU�UGEVKQP�KU
�

QTICPK\GF�D[�OQNGEWNCT�OGEJCPKUOU�QH�GHHGEVU��TGURKTCVQT[�VTCEV�GHHGEVU��U[UVGOKE�GHHGEVU��CPF

GHHGEVU�QH�OKZVWTGU���)GPGTCNN[��KV�KU�CP�KPVGTRTGVCVKXG��HCEVWCN�UWOOCT[�QH�VJG�CTTC[�QH�GHHGEVU

QDUGTXGF�KP�CPKOCNU���%JCRVGT���RTGUGPVU�VJG�EWTTGPV�UVCVG�QH�GZVTCRQNCVKQP�QH�VJGUG�GHHGEVU�VQ

JWOCPU��CPF�%JCRVGT���KPVGITCVGU�MPQYNGFIG�HTQO�CPKOCN�VQZKEQNQI[��GRKFGOKQNQI[��CPF

JWOCP�ENKPKECN�UVWFKGU�

6QIGVJGT��VJKU�EJCRVGT�CPF�VJG�CPKOCN�VQZKEQNQIKECN�EJCRVGT�KP�VJG������FQEWOGPV


7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������EQPVCKP�OQTG�VJCP�������TGHGTGPEGU��

#NVJQWIJ�CNN�QH�VJGO�EQPVTKDWVG�VQ�EJQQUKPI�CPF�WPFGTUVCPFKPI�VJG�MG[�KUUWGU�VQ�DG�UWOOCTK\GF

JGTG��VJGTG�QDXKQWUN[�OWUV�DG�C�JKIJN[�UGNGEVKXG�EJQKEG�OCFG�CU�VQ�YJKEJ�TGHGTGPEGU�VQ�KPENWFG

JGTG���)GPGTCNN[��VJG�RCRGTU�FKUEWUUGF�JGTG�YGTG�UGNGEVGF�GKVJGT�DGECWUG�VJG[�TGRTGUGPV�VJG

NQYGUV�GHHGEVKXG�EQPEGPVTCVKQP�HQT�CP�GPFRQKPV�QT�VJG[�UKIPKHKECPVN[�KPHNWGPEGF�C�RCTVKEWNCT

EQPENWUKQP���

����� /QNGEWNCT�/GEJCPKUOU�QH�'HHGEVU
/QNGEWNCT�OGEJCPKUOU�
VJG�OCPPGT�KP�YJKEJ�EJGOKECN�TGCEVKQPU�QH�1 �CTG�VTCPUNCVGF

�

KPVQ�DKQNQIKECN�GHHGEVU��CTG�CNNWFGF�VQ�KP�FKHHGTGPV�UGEVKQPU�QH�VJKU�FQEWOGPV���5VWFKGU�VJCV�NKPM

1 �EJGOKUVT[�YKVJ�1 �GHHGEV�OGCUWTGOGPVU�YQWNF�ITGCVN[�UVTGPIVJGP�VJG�VJGQTGVKECN�DCUKU�HQT
� �

WPFGTUVCPFKPI�VJG�DKQNQIKECN�GHHGEVU�QH�1 ���6JG[�CNUQ�YQWNF�CNNQY�GZCOKPCVKQP�QH�VJG
�

UKOKNCTKV[�DGVYGGP�CPKOCNU�CPF�JWOCPU��VJWU�UVTGPIVJGPKPI�KPVGTURGEKGU�GZVTCRQNCVKQPU���1\QPG

JCU�DGGP�UJQYP�VQ�TGCEV�FKTGEVN[�YKVJ�C�XCTKGV[�QH�DKQOQNGEWNGU�VJCV�CTG�RTGUGPV�KP�DQVJ�CPKOCNU
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#�TCPIG�QH�KPVGTCEVKQPU�JCU�DGGP�UJQYP�YKVJ�1 �CPF�01 �EQODKPCVKQPU���(QT
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4GHGTGPEGU

#DTCJCO� 9� /�� ,CPWU\MKGYKE\� #� ,�� /KPING� /�� 9GNMGT� /�� 9CPPGT� #�� 5CEMPGT� /� #� 
�����

5GPUKVKXKV[ QH DTQPEJQRTQXQECVKQP CPF VTCEJGCN OWEQWU XGNQEKV[ KP FGVGEVKPI CKTYC[ TGURQPUGU VQ 1 ��
,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

#DTCJCO� 9� /�� &GNGJWPV� ,� %�� ;GTIGT� .�� /CTEJGVVG� $�� 1NKXGT� 9�� ,T� 
����� %JCPIGU KP CKTYC[

RGTOGCDKNKV[ CPF TGURQPUKXGPGUU CHVGT GZRQUWTG VQ Q\QPG� 'PXKTQP� 4GU� ��� ��������

#DTCJCO� 9� /�� 5KGNE\CM� /� 9�� &GNGJWPV� ,� %�� /CTEJGVVG� $�� 9CPPGT� #� 
����� +ORCKTOGPV QH VTCEJGCN

OWEQEKNKCT[ ENGCTCPEG DWV PQV EKNKCT[ DGCV HTGSWGPE[ D[ C EQODKPCVKQP QH NQY NGXGN Q\QPG CPF UWNHWT

FKQZKFG KP UJGGR� 'WT� ,� 4GURKT� &KU� ��� ��������

#K\CYC� *�� %JWPI� -� (�� .GKMCWH� )� &�� 7GMK� +�� $GVJGN� 4� #�� 1	$[TPG� 2� /�� *KTQUG� 6�� 0CFGN� ,� #�


����� 5KIPKHKECPEG QH VJTQODQZCPG IGPGTCVKQP KP Q\QPG�KPFWEGF CKTYC[ J[RGTTGURQPUKXGPGUU KP FQIU�

,� #RRN� 2J[UKQN� ��� ����������

#NNGITC� .�� /QCXGTQ� 0� '�� 4CORQNFK� %� 
����� 1\QPG�KPFWEGF KORCKTOGPV QH OWEQEKNKCT[ VTCPURQTV CPF KVU

RTGXGPVKQP YKVJ 0�CEGV[NE[UVGKPG� #O� ,� /GF� ��
UWRRN� �%�� ��5���5�

#NRGTV� 5� /�� )CTFPGT� &� '�� *WTUV� &� ,�� .GYKU� 6� 4�� %QHHKP� &� .� 
����� 'HHGEVU QH GZRQUWTG VQ Q\QPG QP

FGHGPUKXG OGEJCPKUOU QH VJG NWPI� ,� #RRN� 2J[UKQN� ��� ��������

#NRGTV� 5� '�� -TCOGT� %� /�� *C[GU� /� /�� &GPPGT[� 2� #� 
����� /QTRJQNQIKE KPLWT[ CPF NKRKF RGTQZKFCVKQP

KP OQPQNC[GT EWNVWTGU QH TCDDKV VTCEJGCN GRKVJGNKWO GZRQUGF KP XKVTQ VQ Q\QPG� ,� 6QZKEQN� 'PXKTQP�

*GCNVJ ��� ��������

#OFWT� /� 1�� 7ITQ� 8�� 7PFGTJKNN� &� 9� 
����� 4GURKTCVQT[ TGURQPUG QH IWKPGC RKIU VQ Q\QPG CNQPG CPF YKVJ

UWNHWT FKQZKFG� #O� +PF� *[I� #UUQE� ,� ��� ��������

#OQTWUQ� /� #�� 4[GT�2QYFGT� ,� '�� 9CTTGP� ,�� 9KV\� )�� )QNFUVGKP� $� &� 
����� 'HHGEVU QH Q\QPG QP VJG

RTQFWEVKQP QH CEVKXG DCEVGTKEKFCN URGEKGU D[ CNXGQNCT OCETQRJCIGU� +P� 5EJPGKFGT� 6�� .GG� 5� &��

9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU�

RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU�

#OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN

UEKGPEG ����

#TCP[K� %�� 8CPC� 5� %�� 6JQOCU� 2� 6�� $TCFQH� ,� 0�� (GPVGTU� ,� &�� )TCJCO� ,� #�� /KNNGT� (� ,� 
�����

'HHGEVU QH UWDEJTQPKE GZRQUWTG VQ C OKZVWTG QH 1 � 51 � CPF 
0* � 51 QP JQUV FGHGPUGU QH OKEG�� � � � �

,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ������

#TKVQ� *�� 7EJK[COC� +�� #TCMCYC� *�� ;QMQ[COC� '� 
����� 1\QPG�KPFWEGF DTCF[ECTFKC CPF CTTJ[VJOKC CPF

VJGKT TGNCVKQP VQ UNGGR�YCMGHWNPGUU KP TCVU� 6QZKEQN� .GVV� ��� ��������

#TKVQ� *�� 7EJK[COC� +�� ;QMQ[COC� '� 
����� #EWVG GHHGEVU QH Q\QPG QP '') CEVKXKV[� UNGGR�YCMGHWNPGUU CPF

JGCTV TCVG KP TCVU� +PF� *GCNVJ ��� ������

#VYCN� 1� 5�� 9KNUQP� 6� 
����� 2CTCVJ[TQKF INCPF EJCPIGU HQNNQYKPI Q\QPG KPJCNCVKQP� C OQTRJQNQIKE UVWF[�

#TEJ� 'PXKTQP� *GCNVJ ��� �������

$CPMU� /� #�� 2QTVGT� &� 9�� /CTVKP� 9� )�� %CUVTCPQXC� 8� 
����� 1\QPG�KPFWEGF NKRKF RGTQZKFCVKQP CPF

OGODTCPG NGCMCIG KP KUQNCVGF TCV CNXGQNCT OCETQRJCIGU� RTQVGEVKXG GHHGEVU QH VCWTKPG� ,� 0WVT�
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$CTT� $� %�� *[FG� &� /�� 2NQRRGT� %� )�� &WPIYQTVJ� &� .� 
����� &KUVCN CKTYC[ TGOQFGNKPI KP TCVU EJTQPKECNN[

GZRQUGF VQ Q\QPG� #O� 4GX� 4GURKT� &KU� ���� ��������

$CTT� $� %�� *[FG� &� /�� 2NQRRGT� %� )�� &WPIYQTVJ� &� .� 
����� # EQORCTKUQP QH VGTOKPCN CKTYC[
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$CTT[� $� '�� /KNNGT� (� ,�� %TCRQ� ,� &� 
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$QCVOCP� '� 5�� 9CTF� )�� /CTVKP� %� ,� 
����� /QTRJQOGVTKE EJCPIGU KP TCDDKV NWPIU DGHQTG CPF CHVGT
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$QTGM� %�� 1PI� #�� /CUQP� *� 
����C� 1\QPG CPF WNVTCXKQNGV NKIJV CEV CU CFFKVKXG EQECTEKPQIGPU VQ KPFWEG KP

XKVTQ PGQRNCUVKE VTCPUHQTOCVKQP� 6GTCVQI� %CTEKPQI� /WVCIGP� �� ������

$QTGM� %�� 1PI� #�� <CKFGT� /� 
����D� 1\QPG CEVKXCVGU VTCPUHQTOKPI IGPGU KP XKVTQ CPF CEVU CU C U[PGTIKUVKE

EQ�ECTEKPQIGP YKVJ ��TC[U QPN[ KH FGNKXGTGF CHVGT TCFKCVKQP� %CTEKPQIGPGUKU 
.QPFQP� ��� ����������

$TWOOGT� /� '� )�� 5EJYCTV\� .� 9�� /E3WKNNGP� 0� -� 
����� # SWCPVKVCVKXG UVWF[ QH NWPI FCOCIG D[ UECPPKPI

GNGEVTQP OKETQUEQR[� +PHNCOOCVQT[ EGNN TGURQPUG VQ JKIJ�CODKGPV NGXGNU QH Q\QPG� +P� ,QJCTK� 1��

$GEMGT� 4� 2�� GFU� 5ECPPKPI GNGEVTQP OKETQUEQR[������++̀ DKQNQIKECN CRRNKECVKQPU QH VJG 5'/�

RTQEGGFKPIU QH VJG YQTMUJQRU QP CFXCPEGU KP DKQOGFKECN CRRNKECVKQPU QH VJG 5'/ � 56'/� /CTEJ�

#RTKN� %JKECIQ� +.� %JKECIQ� +.� ++6 4GUGCTEJ +PUVKVWVG� RR� ��������

$WTNGUQP� )� 4�� -G[GU� .� .�� 5VWV\OCP� ,� &� 
����� +OOWPQUWRRTGUUKQP QH RWNOQPCT[ PCVWTCN MKNNGT CEVKXKV[ D[

GZRQUWTG VQ Q\QPG� +OOWPQRJCTOCEQN� +OOWPQVQZKEQN� ��� ��������

%CLKICU� #�� )C[GT� /�� $GCO� %�� 5VGKPDGTI� ,� ,� 
����� 1\QPCVKQP QH &0# HQTOU CFFWEVU� C 2�&0# NCDGNKPI��

CPF VJKP�NC[GT EJTQOCVQITCRJ[ VGEJPKSWG VQ OGCUWTG &0# GPXKTQPOGPVCN DKQOCTMGTU� #TEJ�

'PXKTQP� *GCNVJ ��� ������



�����

%CPCFC� #� 6�� %CNCDTGUG� '� ,� 
����� 1\QPG�KPFWEGF KPJKDKVKQP QH VJGQRJ[NNKPG GNKOKPCVKQP KP TCDDKVU� GHHGEV QH

CIG CPF UGZ� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ������

%CPCFC� #� 6�� %CNCDTGUG� '� ,�� .GQPCTF� &� 
����� #IG�FGRGPFGPV KPJKDKVKQP QH RGPVQDCTDKVCN UNGGRKPI VKOG D[

Q\QPG KP OKEG CPF TCVU� ,� )GTQPVQN� ��� ��������

%CPCFC� #� 6�� %JQY� %� -�� #KTTKGUU� )� 4�� %CNCDTGUG� '� ,� 
����� .CEM QH Q\QPG GHHGEV QP RNCUOC

EQPEGPVTCVKQPU QH TGVKPQN� CUEQTDKE CEKF� CPF VQEQRJGTQN� 0WVT� 4GU� �� ��������

%CPPKPI� $� ,�� *OKGNGUMK� 4� 4�� 5RCPPJCMG� '� 9�� ,CMCD� )� ,� 
����� 1\QPG TGFWEGU OWTKPG CNXGQNCT CPF

RGTKVQPGCN OCETQRJCIG RJCIQE[VQUKU� VJG TQNG QH RTQUVCPQKFU� #O� ,� 2J[UKQN� ���� .����.����

%CUVNGOCP� 9� .�� &WPIYQTVJ� &� .�� 5EJYCTV\� .� 9�� 6[NGT� 9� 5� 
����� #EWVG TGURKTCVQT[ DTQPEJKQNKVKU� CP

WNVTCUVTWEVWTCN CPF CWVQTCFKQITCRJKE UVWF[ QH GRKVJGNKCN EGNN KPLWT[ CPF TGPGYCN KP TJGUWU OQPMG[U

GZRQUGF VQ Q\QPG� #O� ,� 2CVJQN� ��� ��������

%CVCNCPQ� 2� ,�� 4QIWU� ,�� 4[CP� .� /� 
����C� %QPUGSWGPEGU QH RTQNQPIGF KPJCNCVKQP QH Q\QPG QP (����0 TCVU�

EQNNCDQTCVKXG UVWFKGU� 2CTV :� 4QDWUV EQORQUKVG UEQTGU DCUGF QP OGFKCP RQNKUJ CPCN[UKU� %CODTKFIG�

/#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

%CVCNCPQ� 2� ,�� %JCPI� .��;� .�� *CTMGOC� ,� 4�� -CFGP� &� #�� .CUV� ,� #�� /GNNKEM� 2� 9�� 2CTMU� 9� %��

2KPMGTVQP� -� '�� 4CFJCMTKUJPCOWTVJ[� $�� 4[CP� .� /�� 5\CTGM� ,� .� 
����D� %QPUGSWGPEGU QH

RTQNQPIGF KPJCNCVKQP QH Q\QPG QP (����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV :+� +PVGITCVKXG UWOOCT[�

%CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

%CXGPFGT� (� .�� 5VGKPJCIGP� 9� *�� 7NTKEJ� %� '�� $WUG[� 9� /�� %QEMTGNN� $� ;�� *CUGOCP� ,� -�� *QICP� /�

&�� &TGY� 4� 6� 
����� 'HHGEVU KP TCVU CPF IWKPGC RKIU QH UJQTV�VGTO GZRQUWTGU VQ UWNHWTKE CEKF OKUV�

Q\QPG� CPF VJGKT EQODKPCVKQP� ,� 6QZKEQN� 'PXKTQP� *GCNVJ �� ��������

%JCPG[� 5� )� 
����� 'HHGEVU QH Q\QPG QP NGWMQE[VG &0#� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN

2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG

HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

%JCPI� .��;�� /GTEGT� 4� 4�� 5VQEMUVKNN� $� .�� /KNNGT� (� ,�� )TCJCO� ,� #�� 1URKVCN� ,� ,�� %TCRQ� ,� &� 
�����

'HHGEVU QH NQY NGXGNU QH 01 QP VGTOKPCN DTQPEJKQNCT EGNNU CPF KVU TGNCVKXG VQZKEKV[ EQORCTGF VQ 1 �� �

6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

%JCPI� .�� /KNNGT� (� ,�� 7NVOCP� ,�� *WCPI� ;�� 5VQEMUVKNN� $� .�� )TQUG� '�� )TCJCO� ,� #�� 1URKVCN� ,� ,��

%TCRQ� ,� &� 
����� #NXGQNCT GRKVJGNKCN EGNN KPLWTKGU D[ UWDEJTQPKE GZRQUWTG VQ NQY EQPEGPVTCVKQPU QH

Q\QPG EQTTGNCVG YKVJ EWOWNCVKXG GZRQUWTG� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

%JCPI� .��;�� *WCPI� ;�� 5VQEMUVKNN� $� .�� )TCJCO� ,� #�� )TQUG� '� %�� /¾PCEJG� /� )�� /KNNGT� (� ,�� %QUVC�

&� .�� %TCRQ� ,� &� 
����� 'RKVJGNKCN KPLWT[ CPF KPVGTUVKVKCN HKDTQUKU KP VJG RTQZKOCN CNXGQNCT TGIKQPU

QH TCVU EJTQPKECNN[ GZRQUGF VQ C UKOWNCVGF RCVVGTP QH WTDCP CODKGPV Q\QPG� 6QZKEQN� #RRN� 2JCTOCEQN�

���� ��������

%JCPI� .��;�� 5VQEMUVKNN� $� .�� /¾PCEJG� /� )�� /GTEGT� 4� 4�� %TCRQ� ,� &� 
����� %QPUGSWGPEGU QH

RTQNQPIGF KPJCNCVKQP QH Q\QPG QP (����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV 8+++� /QTRJQOGVTKE

CPCN[UKU QH UVTWEVWTCN CNVGTCVKQPU KP CNXGQNCT TGIKQPU� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� RR� ��

��� TGUGCTEJ TGRQTV PQ� ���

%JGP� .� %�� /KNNGT� 2� &�� .CO� *� (�� )WV[� ,�� #OFWT� /� 1� 
����� 5WNHWTKE CEKF�NC[GTGF WNVTCHKPG RCTVKENGU

RQVGPVKCVG Q\QPG�KPFWEGF CKTYC[ KPLWT[� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������



�����

%JKVCPQ� 2�� &K 5VGHCPQ� #�� (KPQVVQ� 5�� <CXCVVKPK� )�� /CGUVTGNNK� 2�� /CRR� %�� (CDDTK� .� /�� #NNGITC� .�


����� #ODTQZQN KPJKDKVU CKTYC[ J[RGTTGURQPUKXGPGUU KPFWEGF D[ Q\QPG KP FQIU� 4GURKTCVKQP

�� 
UWRRN� ��� ������

%JQK� #� /� -�� 'NDQP� %� .�� $TWEG� 5� #�� $CUUGVV� &� ,� 2� 
����� /GUUGPIGT 40# NGXGNU QH NWPI GZVTCEGNNWNCT

OCVTKZ RTQVGKPU FWTKPI Q\QPG GZRQUWTG� .WPI ���� ������

%JQY� %� -�� 2NQRRGT� %� )�� %JKW� /�� &WPIYQTVJ� &� .� 
����� &KGVCT[ XKVCOKP ' CPF RWNOQPCT[ DKQEJGOKECN

CPF OQTRJQNQIKECN CNVGTCVKQPU QH TCVU GZRQUGF VQ ��� RRO Q\QPG� 'PXKTQP� 4GU� ��� ��������

%JTKUVGPUGP� '�� )KGUG� #� %� 
����� %JCPIGU KP CDUQTRVKQP URGEVTC QH PWENGKE CEKFU CPF VJGKT FGTKXCVKXGU

HQNNQYKPI GZRQUWTG VQ Q\QPG CPF WNVTCXKQNGV TCFKCVKQPU� #TEJ� $KQEJGO� $KQRJ[U� ��� ��������

%NGOQPU� )� -�� )CTEKC� ,� (� 
����C� 'PFQETKPG CURGEVU QH Q\QPG GZRQUWTG KP TCVU� #TEJ� 6QZKEQN� 5WRRN� �� ����

����

%NGOQPU� )� -�� )CTEKC� ,� (� 
����D� %JCPIGU KP VJ[TQKF HWPEVKQP CHVGT UJQTV�VGTO Q\QPG GZRQUWTG KP TCVU�

,� 'PXKTQP� 2CVJQN� 6QZKEQN� �� ��������

%QHHKP� &� .�� )CTFPGT� &� '� 
����� +PVGTCEVKQP QH DKQNQIKECN CIGPVU CPF EJGOKECN CKT RQNNWVCPVU� #PP� 1EEWR�

*[I� ��� ��������

%QHHKP� &� .�� $NQOOGT� '� ,�� )CTFPGT� &� '�� *QN\OCP� 4� 
����� 'HHGEV QH CKT RQNNWVKQP QP CNVGTCVKQP QH

UWUEGRVKDKNKV[ VQ RWNOQPCT[ KPHGEVKQP� +P� 2TQEGGFKPIU QH VJG �TF CPPWCN EQPHGTGPEG QP CVOQURJGTKE

EQPVCOKPCVKQP KP EQPHKPGF URCEGU� /C[� &C[VQP� 1*� 9TKIJV�2CVVGTUQP #KT (QTEG $CUG� 1*�

#GTQURCEG /GFKECN 4GUGCTEJ .CDQTCVQTKGU� RR� ������ TGRQTV PQ� #/4.�64�������� #XCKNCDNG

HTQO� 06+5� 5RTKPIHKGNF� 8#� #&��������

%QNGTKFIG� ,� %� )�� %QNGTKFIG� *� /�� 5EJGNGING� '� 5�� )TGGP� ,� (� 
����� #EWVG KPJCNCVKQP QH Q\QPG UVKOWNCVGU

DTQPEJKCN %�HKDGTU CPF TCRKFN[ CFCRVKPI TGEGRVQTU KP FQIU� ,� #RRN� 2J[UKQN� ��� ����������

%QUVC� &� .�� -WV\OCP� 4� 5�� .GJOCPP� ,� 4�� 2QRGPQG� '� #�� &TGY� 4� 6� 
����� # UWDEJTQPKE OWNVKFQUG

Q\QPG UVWF[ KP TCVU� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN U[ORQUKWO

QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ ����� 2KPGJWTUV� 0%�

2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP OQFGTP

GPXKTQPOGPVCN VQZKEQNQI[� X� ���

%QUVC� &� .�� *CVEJ� )� '�� *KIJHKNN� ,�� 5VGXGPU� /� #�� 6GRRGT� ,� 5� 
����C� 2WNOQPCT[ HWPEVKQP UVWFKGU KP VJG

TCV CFFTGUUKPI EQPEGPVTCVKQP XGTUWU VKOG TGNCVKQPUJKRU QH Q\QPG 
1 �� 4GUGCTEJ 6TKCPING 2CTM��

0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ .CDQTCVQT[� TGRQTV PQ�

'2#�����&�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

%QUVC� &� .�� 5VGXGPU� /� 5�� 6GRRGT� ,� 5� 
����D� 4GRGCVGF GZRQUWTG VQ Q\QPG 
1 � CPF EJTQPKE NWPI FKUGCUG��

TGEGPV CPKOCN FCVC� 2TGUGPVGF CV� ��UV CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG�

&CNNCU� 6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ���������



�����

%QUVC� &� .�� *CVEJ� )� '�� *KIJHKNN� ,�� 5VGXGPU� /� #�� 6GRRGT� ,� 5� 
����� 2WNOQPCT[ HWPEVKQP UVWFKGU KP VJG

TCV CFFTGUUKPI EQPEGPVTCVKQP XGTUWU VKOG TGNCVKQPUJKRU QH Q\QPG� +P� 5EJPGKFGT� 6�� .GG� 5� &��

9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU�

RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU�

#OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN

UEKGPEG ����

%QUVC� &� .�� 6GRRGT� ,� 5�� 5VGXGPU� /� #�� 9CVMKPUQP� 9� 2�� &QGTHNGT� &� .�� )GN\NGKEJVGT� 6� 4�� .CUV� ,� #�


����� 4GUVTKEVKXG NWPI FKUGCUG KP TCVU GZRQUGF EJTQPKECNN[ VQ CP WTDCP RTQHKNG QH Q\QPG� #O� ,�

4GURKT� %TKV� %CTG /GF� ���� ����������

%TCRQ� ,� &�� $CTT[� $� '�� %JCPI� .��;�� /GTEGT� 4� 4� 
����� #NVGTCVKQPU KP NWPI UVTWEVWTG ECWUGF D[ KPJCNCVKQP

QH QZKFCPVU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

%TQEMGT� 6� 6�� $JCNNC� &� -� 
����� 6TCPURQTV QH OCETQOQNGEWNGU CPF RCTVKENGU CV VCTIGV UKVGU HQT FGRQUKVKQP QH

CKT RQNNWVCPVU� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ��

%WGVQ� 4�� 5SWCFTKVQ� )� .�� $GTOWFG\� '�� 2T[QT� 9� #� 
����� +FGPVKHKECVKQP QH JGRVCPCN CPF PQPCPCN KP

DTQPEJQCNXGQNCT NCXCIG HTQO TCVU GZRQUGF VQ NQY NGXGNU QH Q\QPG� $KQEJGO� $KQRJ[U� 4GU� %QOOWP�

���� ��������

&COLK� -� 5�� 5JGTYKP� 4� 2� 
����� 6JG GHHGEV QH Q\QPG CPF UKOWNCVGF JKIJ CNVKVWFG QP OWTKPG NWPI GNCUVKP�

SWCPVKVCVKQP D[ KOCIG CPCN[UKU� 6QZKEQN� +PF� *GCNVJ �� ���������

&KIING� 9� /�� )CIG� ,� %� 
����� 6JG VQZKEKV[ QH Q\QPG KP VJG RTGUGPEG QH QZKFGU QH PKVTQIGP� $T� ,� +PF� /GF�

��� ������

&KNNQP� &�� %QODGU� 4�� /E%QPXKNNG� /�� <GKIGT� '� 
����� 1\QPG KU OWVCIGPKE KP 5CNOQPGNNC� 'PXKTQP� /QN�

/WVCIGP� ��� ��������

&KOKVTKCFKU� 8� -� 
����� %CTDQJ[FTCVG E[VQEJGOKUVT[ QH DQPPGV OQPMG[ 
/CECEC TCFKCVC� PCUCN GRKVJGNKWO�

4GURQPUG VQ CODKGPV NGXGNU QH Q\QPG� *KUVQN� *KUVQRCVJQN� �� ��������

&QFIG� &� '�� 4WEMGT� 4� $�� 2KPMGTVQP� -� '�� *CUGNVQP� %� ,�� 2NQRRGT� %� )� 
����� &QUG�FGRGPFGPV VQNGTCPEG

VQ Q\QPG� +++� 'NGXCVKQP QH KPVTCEGNNWNCT %NCTC EGNN ���M&C RTQVGKP KP EGPVTCN CEKPK QH TCVU GZRQUGF HQT

�� OQPVJU� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

&QPCNFUQP� -�� $TQYP� )� /�� $TQYP� &� /�� 5NKIJV� ,�� /CENCTGP� 9� /�� &CXKU� ,� /� )� 
����� .GWMQE[VG�

OGFKCVGF GRKVJGNKCN KPLWT[ KP Q\QPG�GZRQUGF TCV NWPI� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG�

TGUGCTEJ TGRQTV PQ� ���

&QPCNFUQP� -�� $TQYP� )� /�� $TQYP� &� /�� 5NKIJV� ,�� /CENCTGP� 9�� &CXKU� ,� /� )� 
����� %JCTCEVGTKUVKEU

QH DTQPEJQCNXGQNCT NGWMQE[VGU HTQO VJG NWPIU QH TCVU KPJCNKPI ������� RRO QH Q\QPG� +PJCNCVKQP

6QZKEQN� �� ��������

&QTOCPU� ,� #� /� #� 
����� #RRNKECVKQP QH VJG FKUGEVQT OGVJQF KP VJG NKIJV OKETQUEQRKE SWCPVKHKECVKQP QH

V[RG ++ RPGWOQE[VGU KP EQPVTQN CPF Q\QPG�GZRQUGF TCVU� ,� /KETQUE� ���� ��������

&QTOCPU� ,� #� /� #�� XCP $TGG� .�� $QGTG� #� ,� (�� /CTTC� /�� 4QODQWV� 2� ,� #� 
����� 5VWF[ QH VJG GHHGEVU

QH Q\QPG KP GORJ[UGOCVQWU TCVU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� �����

&QTOCPU� ,� #� /� #�� 4QODQWV� 2� ,� #�� 8CP .QXGTGP� *� 
����� 5WTHCEG OQTRJQNQI[ CPF OQTRJQOGVT[ QH TCV

CNXGQNCT OCETQRJCIGU CHVGT Q\QPG GZRQUWTG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ������



�����

&QYPG[� )� 2�� )WODC[� 4� 5�� &QJGTV[� &� '�� .C$TGESWG� ,� (�� *GPUQP� ,� '�� *GPUQP� 2� /�� 9QTVJGP� )�

5� 
����� 'PJCPEGOGPV QH RWNOQPCT[ KPHNCOOCVKQP QH 2)' � GXKFGPEG HQT C XCUQFKNCVQT GHHGEV��

,� #RRN� 2J[UKQN� ��� ��������

&QYPG[� )� 2�� 9QTVJGP� )� 5�� *GPUQP� 2� /�� *[FG� &� /� 
����� 0GWVTQRJKN UGSWGUVTCVKQP CPF OKITCVKQP KP

NQECNK\GF RWNOQPCT[ KPHNCOOCVKQP� ECRKNNCT[ NQECNK\CVKQP CPF OKITCVKQP CETQUU VJG KPVGTCNXGQNCT

UGRVWO� #O� 4GX� 4GURKT� &KU� ���� ��������

&TKUEQNN� -� '�� 5EJNGUKPIGT� 4� $� 
����� #NXGQNCT OCETQRJCIG�UVKOWNCVGF PGWVTQRJKN CPF OQPQE[VG OKITCVKQP�

GHHGEVU QH KP XKVTQ Q\QPG GZRQUWTG� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

&TKUEQNN� -� '�� 8QNNOWVJ� 6� #�� 5EJNGUKPIGT� 4� $� 
����� 'CTN[ CNXGQNCT ENGCTCPEG QH RCTVKENGU KP TCDDKVU

WPFGTIQKPI CEWVG CPF UWDEJTQPKE GZRQUWTG VQ Q\QPG� (WPFCO� #RRN� 6QZKEQN� �� ��������

&TKUEQNN� -� '�� 8QNNOWVJ� 6� #�� 5EJNGUKPIGT� 4� $� 
����� #EWVG CPF UWDEJTQPKE Q\QPG KPJCNCVKQP KP VJG TCDDKV�

TGURQPUG QH CNXGQNCT OCETQRJCIGU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ������

&TKUEQNN� -� '�� .GKMCWH� )� &�� 5EJNGUKPIGT� 4� $� 
����� 'HHGEVU QH KP XKVTQ CPF KP XKXQ Q\QPG GZRQUWTG QP

GKEQUCPQKF RTQFWEVKQP D[ TCDDKV CNXGQNCT OCETQRJCIGU� +PJCNCVKQP 6QZKEQN� 2TGOKGT +UUWG� ��������

&WDGCW� *�� %JWPI� ;� 5� 
����� 1\QPG TGURQPUG KP YKNF V[RG CPF TCFKCVKQP�UGPUKVKXG OWVCPVU QH5CEEJCTQO[EGU

EGTGXKUKCG� /)) /QN� )GP� )GPGV� ���� ��������

&WDGCW� *�� %JWPI� ;� 5� 
����� )GPGVKE GHHGEVU QH Q\QPG� KPFWEVKQP QH RQKPV OWVCVKQP CPF IGPGVKE TGEQODKPCVKQP

KP 5CEEJCTQO[EGU EGTGXKUKCG� /WVCV� 4GU� ���� ��������

&WDKEM� /� #�� *GPI� *�� 4WEMGT� 4� $� 
����� 'HHGEVU QH RTQVGKP FGHKEKGPE[ CPF HQQF TGUVTKEVKQP QP NWPI

CUEQTDKE CEKF CPF INWVCVJKQPG KP TCVU GZRQUGF VQ Q\QPG� ,� 0WVT� ���� ����������

&WPIYQTVJ� &� .� 
����� 0QPECTEKPQIGPKE TGURQPUGU QH VJG TGURKTCVQT[ VTCEV VQ KPJCNGF VQZKECPVU� +P� /E%NGNNCP�

4� 1�� *GPFGTUQP� 4� (�� GFU� %QPEGRVU KP KPJCNCVKQP VQZKEQNQI[� 0GY ;QTM� 0;� *GOKURJGTG

2WDNKUJKPI %QTR�� RR� ��������

&\KGF\KE� &�� 9JKVG� *� ,� 
����C� 6�EGNN CEVKXCVKQP KP RWNOQPCT[ N[ORJ PQFGU QH OKEG GZRQUGF VQ Q\QPG�

'PXKTQP� 4GU� ��� ��������

&\KGF\KE� &�� 9JKVG� *� ,� 
����D� 6J[OWU CPF RWNOQPCT[ N[ORJ PQFG TGURQPUG VQ CEWVG CPF UWDEJTQPKE Q\QPG

KPJCNCVKQP KP VJG OQWUG� 'PXKTQP� 4GU� ��� ��������

&\KGF\KE� &�� 9JKVG� *� ,� 
����C� 4GURQPUG QH 6�EGNN�FGHKEKGPV OKEG VQ Q\QPG GZRQUWTG� ,� 6QZKEQN� 'PXKTQP�

*GCNVJ ��� ������

&\KGF\KE� &�� 9JKVG� *� ,� 
����D� 3WCPVKVCVKQP QH Q\QPG�KPFWEGF NWPI NGUKQP FGPUKV[ CHVGT VTGCVOGPV YKVJ CP

KPVGTHGTQP KPFWEGT QT CP CPVK�KPVGTHGTQP CPVKDQF[� 6QZKEQN� .GVV� ��� ������

&\KGF\KE� &�� 9TKIJV� '� 5�� 5CTIGPV� 0� '� 
����� 2WNOQPCT[ TGURQPUG VQ Q\QPG� TGCEVKQP QH DTQPEJWU�CUUQEKCVGF

N[ORJQKF VKUUWG CPF N[ORJ PQFG N[ORJQE[VGU KP VJG TCV� 'PXKTQP� 4GU� ��� ��������

'CUVQP� 4� '�� /WTRJ[� 5� &� 
����� 'ZRGTKOGPVCN Q\QPG RTGGZRQUWTG CPF JKUVCOKPG� GHHGEV QP VJG CEWVG VQZKEKV[

CPF TGURKTCVQT[ HWPEVKQP GHHGEVU QH JKUVCOKPG KP IWKPGC RKIU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

'HHTQU� 4� /�� (GPI� 0��*�� /CUQP� )�� 5KGVUGOC� -�� 5KNXGTOCP� 2�� *WMMCPGP� ,� 
����� 5QNWVG EQPEGPVTCVKQPU

QH VJG RWNOQPCT[ GRKVJGNKCN NKPKPI HNWKF QH CPGUVJGVK\GF TCVU� ,� #RRN� 2J[UKQN� ��� ��������



�����

'JTNKEJ� 4� 
����� %JCPIGU KP UWUEGRVKDKNKV[ VQ TGURKTCVQT[ KPHGEVKQP ECWUGF D[ GZRQUWTGU VQ RJQVQEJGOKECN QZKFCPV

RQNNWVCPVU� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN U[ORQUKWO QP VJG

DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ ����� 2KPGJWTUV� 0%�

2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP OQFGTP

GPXKTQPOGPVCN VQZKEQNQI[� X� ���

'JTNKEJ� 4�� (KPFNC[� ,� %�� (GPVGTU� ,� &�� )CTFPGT� &� '� 
����� *GCNVJ GHHGEVU QH UJQTV�VGTO KPJCNCVKQP QH

PKVTQIGP FKQZKFG CPF Q\QPG OKZVWTGU� 'PXKTQP� 4GU� ��� ��������

'JTNKEJ� 4�� (KPFNC[� ,� %�� )CTFPGT� &� '� 
����� 'HHGEVU QH TGRGCVGF GZRQUWTGU VQ RGCM EQPEGPVTCVKQPU QH

PKVTQIGP FKQZKFG CPF Q\QPG QP TGUKUVCPEG VQ UVTGRVQEQEECN RPGWOQPKC� ,� 6QZKEQN� 'PXKTQP�

*GCNVJ �� ��������

'NUC[GF� 0� /� 
����� +PHNWGPEG QH XKVCOKP ' QP RQN[COKPG OGVCDQNKUO KP Q\QPG�GZRQUGF TCV NWPIU� #TEJ�

$KQEJGO� $KQRJ[U� ���� ��������

'NUC[GF� 0� /�� /WUVCHC� /� )�� 2QUVNGVJYCKV� '� /� 
����� #IG�FGRGPFGPV RWNOQPCT[ TGURQPUG QH TCVU VQ Q\QPG

GZRQUWTG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ �� ��������

'NUC[GF� 0� /�� -CUU 4�� /WUVCHC� /� )�� *CEMGT� #� &�� 1URKVCN� ,� ,�� %JQY� %� -�� %TQUU� %� '� 
�����

'HHGEV QH FKGVCT[ XKVCOKP ' NGXGN QP VJG DKQEJGOKECN TGURQPUG QH TCV NWPI VQ Q\QPG KPJCNCVKQP� &TWI

0WVT� +PVGTCEV� �� ��������

'NUC[GF� 0� /�� 'NNKPIUQP� #� 5�� 6KGTPG[� &� (�� /WUVCHC� /� )� 
����� 'HHGEVU QH Q\QPG KPJCNCVKQP QP

RQN[COKPG OGVCDQNKUO CPF VTKVKCVGF VJ[OKFKPG KPEQTRQTCVKQP KPVQ &0# QH TCV NWPIU� 6QZKEQN� #RRN�

2JCTOCEQN� ���� ����

'TFOCP� *� '�� *GTPCPFG\� 6� 
����� #FWNV VQZKEKV[ CPF FQOKPCPV NGVJCNU KPFWEGF D[ Q\QPG CV URGEKHKE UVCIGU KP

URGTOCVQIGPGUKU KP &TQUQRJKNC XKTKNKU� 'PXKTQP� /WVCIGP� �� ��������

'UMGY� /� .�� 5EJGWEJGP\WDGT� 9� ,�� 5EJQN\� 4� 9�� 4GFF[� %� %�� <CTMQYGT� #� 
����� 6JG GHHGEVU QH Q\QPG

KPJCNCVKQP QP VJG KOOWPQNQIKECN TGURQPUG QH UGNGPKWO� CPF XKVCOKP '�FGRTKXGF TCVU� 'PXKTQP� 4GU�

��� ��������

'WUVKU� 5� .�� 5EJYCTV\� .� 9�� -QUEJ� 2� %�� &WPIYQTVJ� &� .� 
����� %JTQPKE DTQPEJKQNKVKU KP PQPJWOCP

RTKOCVGU CHVGT RTQNQPIGF Q\QPG GZRQUWTG� #O� ,� 2CVJQN� ���� ��������

'XCPU� /� ,�� %CDTCN� .� ,�� 5VGRJGPU� 4� ,�� (TGGOCP� )� 
����� 6TCPUHQTOCVKQP QH CNXGQNCT 6[RG � EGNNU VQ 6[RG

� EGNNU HQNNQYKPI GZRQUWTG VQ 01 � 'ZR� /QN� 2CVJQN� ��� ���������

'XCPU� /� ,�� ,QJPUQP� .� 8�� 5VGRJGPU� 4� ,�� (TGGOCP� )� 
����C� 4GPGYCN QH VJG VGTOKPCN DTQPEJKQNCT

GRKVJGNKWO KP VJG TCV HQNNQYKPI GZRQUWTG VQ 01 QT 1 � .CD� +PXGUV� ��� ��������� �

'XCPU� /� ,�� ,QJPUQP� .� 8�� 5VGRJGPU� 4� ,�� (TGGOCP� )� 
����D� %GNN TGPGYCN KP VJG NWPIU QH TCVU GZRQUGF VQ

NQY NGXGNU QH Q\QPG� 'ZR� /QN� 2CVJQN� ��� ������

'XCPU� 6� 9�� $TQMCY� ,� ,�� %JWPI� -� (�� 0CFGN� ,� #�� /E&QPCNF� &� /� 
����� 1\QPG�KPFWEGF DTQPEJKCN

J[RGTTGURQPUKXGPGUU KP VJG TCV KU PQV CEEQORCPKGF D[ PGWVTQRJKN KPHNWZ QT KPETGCUGF XCUEWNCT

RGTOGCDKNKV[ KP VJG VTCEJGC� #O� 4GX� 4GURKT� &KU� ���� ��������

'XCPU� ,� 0�� *GOGPYC[� &� 4�� -GNNG[� ,� 
����� 'CTN[ OCTMGTU QH NWPI KPLWT[� %CODTKFIG� /#� *GCNVJ 'HHGEVU

+PUVKVWVG� TGUGCTEJ TGRQTV PQ� ��� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������



�����

(CDDTK� .� /�� #K\CYC� *�� #NRGTV� 5� '�� 9CNVGTU� '� *�� 1	$[TPG� 2� /�� )QNF� $� &�� 0CFGN� ,� #��

*QNV\OCP� /� ,� 
����� #KTYC[ J[RGTTGURQPUKXGPGUU CPF EJCPIGU KP EGNN EQWPVU KP DTQPEJQCNXGQNCT

NCXCIG CHVGT Q\QPG GZRQUWTG KP FQIU� #O� 4GX� 4GURKT� &KU� ���� ��������

(CDDTK� .� /�� #K\CYC� *�� 1	$[TPG� 2� /�� $GVJGN� 4� #�� 9CNVGTU� '� *�� *QNV\OCP� /� ,�� 0CFGN� ,� #�


����� #P CPVK�KPHNCOOCVQT[ FTWI 
$9���%� KPJKDKVU CKTYC[ J[RGTTGURQPUKXGPGUU KPFWEGF D[ Q\QPG

KP FQIU� ,� #NNGTI[ %NKP� +OOWPQN� ��� ��������

(GVPGT� 4� *� 
����� 1\QPG�KPFWEGF EJTQOQUQOG DTGCMCIG KP JWOCP EGNN EWNVWTGU� 0CVWTG 
.QPFQP�

���� ��������

(KNKRQYKE\� %�� /E%CWNG[� 4� 
����C� 6JG GHHGEV QH EJTQPKE Q\QPG GZRQUWTG QP NWPI DGP\Q
��R[TGPG QZKFCUG�

DGP\RJGVCOKPG FGOGVJ[NCUG CPF OQPQCOKPG QZKFCUG� 4GU� %QOOWP� %JGO� 2CVJQN� 2JCTOCEQN�

��� ��������

(KNKRQYKE\� %�� /E%CWNG[� 4� 
����D� 6JG GHHGEVU QH EJTQPKE Q\QPG GZRQUWTG QP RWNOQPCT[ EQNNCIGP EQPVGPV CPF

EQNNCIGP U[PVJGUKU KP TCVU� ,� #RRN� 6QZKEQN� �� ������

(QWMG� ,� /�� &GNGOQU� 4� #�� /E(CFFGP� '� 4�� ,T� 
����� #KTYC[ TGURQPUG VQ WNVTC UJQTV�VGTO GZRQUWTG VQ

Q\QPG� #O� 4GX� 4GURKT� &KU� ���� ��������

(QWMG� ,� /�� &G.GOQU� 4� #�� &WPP� /� ,�� /E(CFFGP� '� 4�� ,T� 
����� 'HHGEVU QH Q\QPG QP E[ENQQZ[IGPCUG

OGVCDQNKVGU KP VJG DCDQQP VTCEJGQDTQPEJKCN VTGG� ,� #RRN� 2J[UKQN� ��� ��������

(QWMG� ,� /�� 9QNKP� #� &�� /E(CFFGP� '� 4�� ,T� 
����� 'HHGEVU QH Q\QPG QP NWPI OGEJCPKEU CPF

E[ENQQZ[IGPCUG OGVCDQNKVGU KP FQIU� 2TQUVCINCPFKPU ��� ��������

(TGGOCP� )�� ,WJQU� .� 6�� (WTKQUK� 0� ,�� /WUUGPFGP� 4�� 5VGRJGPU� 4� ,�� 'XCPU� /� ,� 
����� 2CVJQNQI[ QH

RWNOQPCT[ FKUGCUG HTQO GZRQUWTG VQ KPVGTFGRGPFGPV CODKGPV ICUGU 
PKVTQIGP FKQZKFG CPF Q\QPG��

#TEJ� 'PXKTQP� *GCNVJ ��� ��������

(WLKOCMK� *� 
����� +ORCKTOGPV QH JWOQTCN KOOWPG TGURQPUGU KP OKEG GZRQUGF VQ PKVTQIGP FKQZKFG CPF Q\QPG

OKZVWTGU� 'PXKTQP� 4GU� ��� ��������

(WLKOCMK� *�� 5JKTCKUJK� (�� #UJKMCYC� 6�� /WTCMCOK� /� 
����� %JCPIGU KP FGNC[GF J[RGTUGPUKVKXKV[ TGCEVKQP KP

OKEG GZRQUGF VQ 1 � 'PXKTQP� 4GU� ��� ���������

(WLKPCMC� .� '�� *[FG� &� /�� 2NQRRGT� %� )�� 6[NGT� 9� 5�� &WPIYQTVJ� &� .�� .QNNKPK� .� 1� 
�����

4GURKTCVQT[ DTQPEJKQNKVKU HQNNQYKPI NQPI�VGTO Q\QPG GZRQUWTG KP DQPPGV OQPMG[U� C OQTRJQOGVTKE

UVWF[� 'ZR� .WPI 4GU� �� ��������

(WMCUG� 1�� +UQOWTC� -�� 9CVCPCDG� *� 
����� 'HHGEVU QH GZGTEKUG QP OKEG GZRQUGF VQ Q\QPG� #TEJ� 'PXKTQP�

*GCNVJ ��� ��������

)CTFPGT� &� '� 
����� 7UG QH GZRGTKOGPVCN CKTDQTPG KPHGEVKQPU HQT OQPKVQTKPI CNVGTGF JQUV FGHGPUGU� 'PXKTQP�

*GCNVJ 2GTURGEV� ��� �������

)CTFPGT� &� '�� /KNNGT� (� ,�� +NNKPI� ,� 9�� -KTV\� ,� /� 
����� +PETGCUGF KPHGEVKXKV[ YKVJ GZRQUWTG VQ Q\QPG CPF

UWNHWTKE CEKF� 6QZKEQN� .GVV� �� ������

)GN\NGKEJVGT� 6� 4�� 9KVUEJK� *�� .CUV� ,� #� 
����C� 5[PGTIKUVKE KPVGTCEVKQP QH PKVTQIGP FKQZKFG CPF Q\QPG QP TCV

NWPIU� CEWVG TGURQPUGU� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ����



�����

)GN\NGKEJVGT� 6� 4�� 9KVUEJK� *�� .CUV� ,� #� 
����D� %QPEGPVTCVKQP�TGURQPUG TGNCVKQPUJKRU QH TCV NWPIU VQ GZRQUWTG

VQ QZKFCPV CKT RQNNWVCPVU� C ETKVKECN VGUV QH *CDGT	U .CY HQT Q\QPG CPF PKVTQIGP FKQZKFG� 6QZKEQN�

#RRN� 2JCTOCEQN� ���� ������

)GTVPGT� #�� $TQODGTIGT�$CTPGC� $�� 6TC[UVOCP� 4�� $GT\QP� &�� /GPMGU� *� 
����C� 4GURQPUGU QH VJG NWPI

RGTKRJGT[ VQ Q\QPG CPF JKUVCOKPG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

)GTVPGT� #�� $TQODGTIGT�$CTPGC� $�� &CPPGPDGTI� #� /�� ,T�� 6TC[UVOCP� 4�� /GPMGU� *� 
����D� 4GURQPUGU QH

VJG NWPI RGTKRJGT[ VQ ��� RRO Q\QPG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN�

��� ��������

)GTVPGT� #�� $TQODGTIGT�$CTPGC� $�� 6TC[UVOCP� 4�� /GPMGU� *� 
����E� 'HHGEVU QH Q\QPG QP RGTKRJGTCN NWPI

TGCEVKXKV[� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

)KEJPGT� 6�� .CPIGDCTVGNU� %�� 5CPFGTOCPP� *�� ,T� 
����� 1\QPG KU PQV OWVCIGPKE KP VJG 6TCFGUECPVKC CPF

VQDCEEQ OWVCIGPKEKV[ CUUC[U� /WVCV� 4GU� ���� ��������

)KNOQWT� /� +�� ,CMCD� )� ,� 
����� /QFWNCVKQP QH KOOWPG HWPEVKQP KP OKEG GZRQUGF VQ ��� RRO Q\QPG� +PJCNCVKQP

6QZKEQN� �� ��������

)KNOQWT� /� +�� 5GNITCFG� /� -� 
����� # EQORCTKUQP QH VJG RWNOQPCT[ FGHGPUGU CICKPUV UVTGRVQEQEECN KPHGEVKQP

KP TCVU CPF OKEG HQNNQYKPI 1 GZRQUWTG� FKHHGTGPEGU KP FKUGCUG UWUEGRVKDKNKV[ CPF PGWVTQRJKN�

TGETWKVOGPV� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

)KNOQWT� /� +�� *OKGNGUMK� 4� 4�� 5VCHHQTF� '� #�� ,CMCD� )� ,� 
����� 5WRRTGUUKQP CPF TGEQXGT[ QH VJG CNXGQNCT

OCETQRJCIG RJCIQE[VKE U[UVGO FWTKPI EQPVKPWQWU GZRQUWTG VQ ��� RRO Q\QPG� 'ZR� .WPI 4GU�

��� ��������

)KNOQWT� /� +�� 2CTM� 2�� 5GNITCFG� /� -� 
����C� 1\QPG�GPJCPEGF RWNOQPCT[ KPHGEVKQP YKVJ5VTGRVQEQEEWU

\QQGRKFGOKEWU KP OKEG� #O� 4GX� 4GURKT� &KU� ���� ��������

)KNOQWT� /� +�� 2CTM� 2�� &QGTHNGT� &�� 5GNITCFG� /� -� 
����D� (CEVQTU VJCV KPHNWGPEG VJG UWRRTGUUKQP QH

RWNOQPCT[ CPVKDCEVGTKCN FGHGPUGU KP OKEG GZRQUGF VQ Q\QPG� 'ZR� .WPI 4GU� ��� ��������

)QJGGP� 5� %�� 1	4QWTMG� .�� .CTMKP� '� %� 
����� 1\QPG CPF VJG RGTQZKFCVKQP QH RQN[WPUCVWTCVGF HCVV[ CEKFU KP

XKXQ� 'PXKTQP� 4GU� ��� ������

)QNFUVGKP� '�� 6[NGT� 9� 5�� *QGRTKEJ� 2� &�� 'CING� %� 
����C� 1\QPG CPF VJG CPVKDCEVGTKCN FGHGPUG OGEJCPKUOU

QH VJG OWTKPG NWPI� #TEJ� +PVGTP� /GF� ���� ����������

)QNFUVGKP� '�� 6[NGT� 9� 5�� *QGRTKEJ� 2� &�� 'CING� %� 
����D� #FXGTUG KPHNWGPEG QH Q\QPG QP RWNOQPCT[

DCEVGTKEKFCN CEVKXKV[ QH OWTKPG NWPI� 0CVWTG 
.QPFQP� ���� ��������

)QNFUVGKP� '�� 9CTUJCWGT� &�� .KRRGTV� 9�� 6CTMKPIVQP� $� 
����� 1\QPG CPF PKVTQIGP FKQZKFG GZRQUWTG� OWTKPG

RWNOQPCT[ FGHGPUG OGEJCPKUOU� #TEJ� 'PXKTQP� *GCNVJ ��� ������

)QQEJ� 2� %�� %TGCUKC� &� #�� $TGYGP� ,� )� 
����� 6JG E[VQIGPGVKE GHHGEVU QH Q\QPG� KPJCNCVKQP CPF KP XKVTQ

GZRQUWTGU� 'PXKTQP� 4GU� ��� ��������

)QTFQP� 6�� #OFWT� /� 1� 
����� 'HHGEV QH Q\QPG QP TGURKTCVQT[ TGURQPUG QH IWKPGC RKIU VQ JKUVCOKPG� ,� 6QZKEQN�

'PXKTQP� *GCNVJ �� ��������

)QTFQP� 6�� 8GPWIQRCNCP� %� 5�� #OFWT� /� 1�� &TC\GP� ,� /� 
����� 1\QPG�KPFWEGF CKTYC[ J[RGTTGCEVKXKV[ KP

VJG IWKPGC RKI� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������



�����

)TCJCO� ,� #�� /GP\GN� &� $�� /KNNGT� (� ,�� +NNKPI� ,� 9�� )CTFPGT� &� '� 
����� +PHNWGPEG QH Q\QPG QP

RGPVQDCTDKVCN�KPFWEGF UNGGRKPI VKOG KP OKEG� TCVU� CPF JCOUVGTU� 6QZKEQN� #RRN� 2JCTOCEQN�

��� ������

)TCJCO� ,� #�� /GP\GN� &� $�� /QNG� /� .�� /KNNGT� (� ,�� )CTFPGT� &� '� 
����� +PHNWGPEG QH Q\QPG QP

RGPVQDCTDKVCN RJCTOCEQMKPGVKEU KP OKEG� 6QZKEQN� .GVV� ��� ��������

)TCJCO� ,� #�� )CTFPGT� &� '�� $NQOOGT� '� ,�� *QWUG� &� '�� /¾PCEJG� /� )�� /KNNGT� (� ,� 
����� +PHNWGPEG

QH GZRQUWTG RCVVGTPU QH PKVTQIGP FKQZKFG CPF OQFKHKECVKQPU D[ Q\QPG QP UWUEGRVKDKNKV[ VQ DCEVGTKCN

KPHGEVKQWU FKUGCUG KP OKEG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

)TCJCO� ,� #�� )TCPV� .� &�� (QNKPUDGG� .� ,�� )CTFPGT� &� '�� 5EJNGUKPIGT� 4� $�� 1XGTVQP� ,� *�� .QWPUDWT[�

5� 9�� /E%WTF[� 6� 4�� *CUUGNDNCF� 8�� /E-GG� &� ,�� 4KEJOQPF� *� /�� 2QNMQYUM[� $� 8��

/CTEWU� #� *� 
����� &KTGEV JGCNVJ GHHGEVU QH CKT RQNNWVCPVU CUUQEKCVGF YKVJ CEKFKE RTGEWTUQT

GOKUUKQPU� +P� +TXKPI� 2� /�� GF� #EKFKE FGRQUKVKQP� UVCVG QH UEKGPEG CPF VGEJPQNQI[� XQNWOG +++�

VGTTGUVTKCN� OCVGTKCNU� JGCNVJ CPF XKUKDKNKV[ GHHGEVU� 9CUJKPIVQP� &%� 6JG 7�5� 0CVKQPCN #EKF

2TGEKRKVCVKQP #UUGUUOGPV 2TQITCO� 
5VCVG QH UEKGPEG CPF VGEJPQNQI[ TGRQTV ����
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HWPEVKQP CPF OQTRJQNQI[ QH VJG KUQNCVGF TCV NWPI� #O� 4GX� 4GURKT� &KU� ���� ����������

,QJPUQP� *� )�� 5VQWV� $� -�� 4WRRGN� 2� .� 
����� +PJKDKVKQP QH VJG ��NKRQZ[IGPCUG RCVJYC[ YKVJ RKTKRTQUV


7�������� RTQVGEVU PQTOCN RTKOCVGU HTQO Q\QPG�KPFWEGF OGVJCEJQNKPG J[RGTTGURQPUKXG UOCNN

CKTYC[U� 2TQUVCINCPFKPU ��� ��������

,QJPUQP� 0� (�� *QVEJMKUU� ,� #�� *CTMGOC� ,� 4�� *GPFGTUQP� 4� (� 
����� 2TQNKHGTCVKXG TGURQPUGU QH TCV PCUCN

GRKVJGNKC VQ Q\QPG� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

,QPGU� )� .�� .CPG� %� )�� /CPPKPI� 2� ,�� 1	$[TPG� 2� /� 
����� 4QNG QH VJG RCTCU[ORCVJGVKE PGTXQWU U[UVGO KP

CKTYC[ J[RGTTGURQPUKXGPGUU CHVGT Q\QPG KPJCNCVKQP� ,� #RRN� 2J[UKQN� ��� ����������

,QPGU� )� .�� 1	$[TPG� 2� /�� 2CUJNG[� /�� 5GTKQ� 4�� ,WT[� ,�� .CPG� %� )�� &CPKGN� '� '� 
����C� #KTYC[

UOQQVJ OWUENG TGURQPUKXGPGUU HTQO FQIU YKVJ CKTYC[ J[RGTTGURQPUKXGPGUU CHVGT 1 KPJCNCVKQP��

,� #RRN� 2J[UKQN� ��� ������

,QPGU� )� .�� .CPG� %� )�� &CPKGN� '� '�� 1	$[TPG� 2� /� 
����D� 4GNGCUG QH GRKVJGNKWO�FGTKXGF TGNCZKPI HCEVQT

CHVGT Q\QPG KPJCNCVKQP KP FQIU� ,� #RRN� 2J[UKQN� ��� ����������

,QPGU� )� .�� .CPG� %� )�� 1	$[TPG� 2� /� 
����� 'HHGEV QH VJTQODQZCPG CPVCIQPKUVU QP Q\QPG�KPFWEGF CKTYC[

TGURQPUGU KP FQIU� ,� #RRN� 2J[UKQN� ��� ��������

,QPGU� )� .�� .CPG� %�� 1	$[TPG� 2� /� 
����� 'HHGEV QH CP KPJCNGF VJTQODQZCPG OKOGVKE 
7������ QP KP XKXQ

RWNOQPCT[ TGUKUVCPEG CPF CKTYC[ J[RGTTGURQPUKXGPGUU KP FQIU� ,� 2J[UKQN� ���� ������

,WJQU� .� 6�� 'XCPU� /� ,�� /WUUGPFGP�*CTXG[� 4�� (WTKQUK� 0� ,�� .CRRNG� %� '�� (TGGOCP� )� 
����� .KOKVGF

GZRQUWTG QH TCVU VQ * 51 YKVJ CPF YKVJQWV 1 � ,� 'PXKTQP� 5EK� *GCNVJ 2CTV %� 'PXKTQP� *GCNVJ 5EK�� � �

��� ������

-CICYC� ,�� *CIC� /�� /K[C\CMK� /� 
����� 'HHGEVU QH TGRGCVGF GZRQUWTG VQ ���� RRO 1 HQT HQWT OQPVJU QP�

DTQPEJKCN TGCEVKXKV[ KP IWKPGC RKIU 
� JTU�FC[� � FC[U�YM�� +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )�

,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG

�TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG

0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

-CVUWOCVC� 7�� /KWTC� /�� +EJKPQUG� /�� -KOWTC� -�� 6CMCJCUJK� 6�� +PQWG� *�� 6CMKUJKOC� 6� 
����� 1Z[IGP

TCFKECNU RTQFWEG CKTYC[ EQPUVTKEVKQP CPF J[RGTTGURQPUKXGPGUU KP CPGUVJGVK\GF ECVU� #O� 4GX� 4GURKT�

&KU� ���� ����������

-CXNQEM� 4�� &CUVQP� )�� )TCDQYUMK� %� 6� 
����� 5VWFKGU QP VJG FGXGNQROGPVCN VQZKEKV[ QH Q\QPG� +� 2TGPCVCN

GHHGEVU� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ������

-CXNQEM� 4� ,�� /G[GT� '�� )TCDQYUMK� %� 6� 
����� 5VWFKGU QP VJG FGXGNQROGPVCN VQZKEKV[ QH Q\QPG� RQUVPCVCN

GHHGEVU� 6QZKEQN� .GVV� �� ����

-GNNG[� ,� 
����� %[VQMKPGU QH VJG NWPI� #O� 4GX� 4GURKT� &KU� ���� ��������

-GPPGF[� %� *�� *CVEJ� )� '�� 5NCFG� 4�� /CUQP� 4� 2� 
����� #RRNKECVKQP QH VJG '24 URKP�VTCRRKPI VGEJPKSWG VQ

VJG FGVGEVKQP QH TCFKECNU RTQFWEGF KP XKXQ FWTKPI KPJCNCVKQP GZRQUWTG QH TCVU VQ Q\QPG� 6QZKEQN� #RRN�

2JCTOCEQN� ���� ������

-GPQ[GT� ,� .�� 2JCNGP� 4� (�� &CXKU� ,� 4� 
����� 2CTVKENG ENGCTCPEG HTQO VJG TGURKTCVQT[ VTCEV CU C VGUV QH

VQZKEKV[� GHHGEV QH Q\QPG QP UJQTV CPF NQPI VGTO ENGCTCPEG� 'ZR� .WPI 4GU� �� ��������



�����

-KO� %� -�� )GPVKNG� &� /�� 5RTQWN� 1� ,� 
����� /GEJCPKUO QH Q\QPG KPCEVKXCVKQP QH DCEVGTKQRJCIG H�� #RRN�

'PXKTQP� /KETQDKQN� ��� ��������

-KPI� 4� ,�� %NGOGPVU� ,� #� 
����� .KRKF U[PVJGUKU CPF UWTHCEVCPV VWTPQXGT KP VJG NWPIU� +P� (KUJOCP� #� 2��

(KUJGT� #� $�� GFU� *CPFDQQM QH RJ[UKQNQI[� X� +� UGEV� �� VJG TGURKTCVQT[ U[UVGO� $GVJGUFC� /&�

#OGTKECP 2J[UKQNQIKECN 5QEKGV[� RR� ����

-NGGDGTIGT� 5� 4�� -QNDG� ,�� #FMKPUQP� 0� (�� ,T�� 2GVGTU� 5� 2�� 5RCPPJCMG� '� 9� 
����� 6JG TQNG QH OGFKCVQTU

KP VJG TGURQPUG QH VJG ECPKPG RGTKRJGTCN NWPI VQ � RRO Q\QPG� #O� 4GX� 4GURKT� &KU� ���� ��������

-NGGDGTIGT� 5� 4�� -QNDG� ,�� 6WTPGT� %�� 5RCPPJCMG� '� 9� 
����� 'ZRQUWTG VQ � RRO Q\QPG CVVGPWCVGU VJG

KOOGFKCVG CPVKIGPKE TGURQPUG QH ECPKPG RGTKRJGTCN CKTYC[U� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

-NGGDGTIGT� 5� 4�� $CUUGVV� &� ,� 2�� ,CMCD� )� ,�� .GXKVV� 4� %� 
����� # IGPGVKE OQFGN HQT GXCNWCVKQP QH

UWUEGRVKDKNKV[ VQ Q\QPG�KPFWEGF KPHNCOOCVKQP� #O� ,� 2J[UKQN� ���� .����.����

-NGGDGTIGT� 5� 4�� .GXKVV� 4� %�� <JCPI� .��;� 
����C� 5WUEGRVKDKNKV[ VQ Q\QPG�KPFWEGF KPHNCOOCVKQP� +� )GPGVKE

EQPVTQN QH VJG TGURQPUG VQ UWDCEWVG GZRQUWTG� #O� ,� 2J[UKQN� ���� .���.���

-NGGDGTIGT� 5� 4�� .GXKVV� 4� %�� <JCPI� .��;� 
����D� 5WUEGRVKDKNKV[ VQ Q\QPG�KPFWEGF KPHNCOOCVKQP� ++� 5GRCTCVG

NQEK EQPVTQN TGURQPUGU VQ CEWVG CPF UWDCEWVG GZRQUWTGU� #O� ,� 2J[UKQN� ���� .���.���

-NGKPOCP� /� 6�� /E%NWTG� 6� 4�� /CWV\� 9� ,�� 2JCNGP� 4� (� 
����� 6JG KPVGTCEVKQP QH Q\QPG CPF CVOQURJGTKE

CEKFU QP VJG HQTOCVKQP QH NWPI NGUKQPU KP TCVU� +P� .GG� 5� &�� GF� 'XCNWCVKQP QH VJG UEKGPVKHKE DCUKU HQT

Q\QPG�QZKFCPVU UVCPFCTFU� RTQEGGFKPIU QH CP #2%# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG� 0QXGODGT

����� *QWUVQP� 6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RR� �������� 
#2%#

RWDNKECVKQP PQ� 64����

-NGKPOCP� /� 6�� 2JCNGP� 4� (�� /CWV\� 9� ,�� /CPPKZ� 4� %�� /E%NWTG� 6� 4�� %TQEMGT� 6� 6� 
����� *GCNVJ

GHHGEVU QH CEKF CGTQUQNU HQTOGF D[ CVOQURJGTKE OKZVWTGU� 'PXKTQP� *GCNVJ 2GTURGEV� ��� ��������

-QDC[CUJK� 6�� 6QFQTQMK� 6�� 5CVQ� *� 
����� 'PJCPEGOGPV QH RWNOQPCT[ OGVCUVCUKU QH OWTKPG HKDTQUCTEQOC 04�

(5 D[ Q\QPG GZRQUWTG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

-Q\WODQ� 9� ,�� #ICTYCN� 5� 
����� +PFWEVKQP QH &0# FCOCIG KP EWNVWTGF JWOCP NWPI EGNNU D[ VQDCEEQ UOQMG

CT[NCOKPGU GZRQUGF VQ CODKGPV NGXGNU QH Q\QPG� #O� ,� 4GURKT� %GNN /QN� $KQN� �� ��������

.	*GTCWNV� 2�� %JWPI� ;� 5� 
����� /WVCIGPKEKV[ QH Q\QPG KP FKHHGTGPV TGRCKT�FGHKEKGPV UVTCKPU QH'UEJGTKEJKC EQNK�

/)) /QN� )GP� )GPGV� ���� ��������

.CK� %� %�� (KPNC[UQP�2KVVU� $� ,�� 9KNNKU� 9� 8� 
����� (QTOCVKQP QH UGEQPFCT[ Q\QPKFGU HTQO VJG TGCEVKQP QH CP

WPUCVWTCVGF RJQURJCVKF[NEJQNKPG YKVJ Q\QPG� %JGO� 4GU� 6QZKEQN� �� ��������

.CPFQNRJ� ,� 4� 
����� %JGOKECN VTCPUHQTOCVKQP KP %�* ��6[ %N � OQWUG GODT[Q HKDTQDNCUVU� JKUVQTKECN

DCEMITQWPF� CUUGUUOGPV QH VJG VTCPUHQTOCVKQP CUUC[� CPF GXQNWVKQP CPF QRVKOK\CVKQP QH VJG

VTCPUHQTOCVKQP CUUC[ RTQVQEQN� +P� -CMWPCIC� 6�� ;COCUCMK� *�� GFU� 6TCPUHQTOCVKQP CUUC[ QH

GUVCDNKUJGF EGNN NKPGU� OGEJCPKUOU CPF CRRNKECVKQP� .[QP� (TCPEG� +PVGTPCVKQPCN #IGPE[ HQT 4GUGCTEJ

QP %CPEGT� RR� �������� 
+#4% UEKGPVKHKE RWDNKECVKQPU� PQ� ����

.CPFQNRJ� ,� 4� 
����� /QNGEWNCT CPF EGNNWNCT OGEJCPKUOU QH VTCPUHQTOCVKQP QH %�*���6[ %N � CPF FKRNQKF

JWOCP HKDTQDNCUVU D[ WPKSWG ECTEKPQIGPKE� PQPOWVCIGPKE OGVCN EQORQWPFU� C TGXKGY� $KQN� 6TCEG

'NGO� 4GU� ��� ��������

.CPFQNRJ� ,� 4� 
����� 0GQRNCUVKE VTCPUHQTOCVKQP QH OCOOCNKCP EGNNU D[ ECTEKPQIGPKE OGVCN EQORQWPFU� EGNNWNCT

CPF OQNGEWNCT OGEJCPKUOU� +P� (QWNMGU� '� %�� GF� $KQNQIKECN GHHGEVU QH JGCX[ OGVCNU� X� ++� OGVCN

ECTEKPQIGPGUKU� $QEC 4CVQP� (.� %4% 2TGUU� RR� �����
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.CPFQNRJ� ,� 4� 
����� /QNGEWNCT OGEJCPKUOU QH VTCPUHQTOCVKQP QH %�*���6[ � OQWUG GODT[Q EGNNU CPF FKRNQKF

JWOCP HKDTQDNCUVU D[ ECTEKPQIGPKE OGVCN EQORQWPFU� 'PXKTQP� *GCNVJ 2GTURGEV� ���
UWRRN� ��� ����

����

.CUV� ,� #� 
����� 'HHGEVU QH KPJCNGF CEKFU QP NWPI DKQEJGOKUVT[� 'PXKTQP� *GCNVJ 2GTURGEV� ��� ��������

.CUV� ,� #� 
����C� 5[PGTIKUVKE GHHGEVU QH CKT RQNNWVCPVU� Q\QPG RNWU C TGURKTCDNG CGTQUQN� %CODTKFIG� /#� *GCNVJ

'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ��� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

.CUV� ,� #� 
����D� )NQDCN CVOQURJGTKE EJCPIG� RQVGPVKCN JGCNVJ GHHGEVU QH CEKF CGTQUQN CPF QZKFCPV ICU OKZVWTGU�

'PXKTQP� *GCNVJ 2GTURGEV� ��� ��������

.CUV� ,� #�� %TQUU� %� '� 
����� # PGY OQFGN HQT JGCNVJ GHHGEVU QH CKT RQNNWVCPVU� GXKFGPEG HQT U[PGTIKUVKE GHHGEVU

QH OKZVWTGU QH Q\QPG CPF UWNHWTKE CEKF CGTQUQNU QP TCV NWPIU� ,� .CD� %NKP� /GF� ��� ��������

.CUV� ,� #�� )TGGPDGTI� &� $� 
����� 1\QPG�KPFWEGF CNVGTCVKQPU KP EQNNCIGP OGVCDQNKUO QH TCV NWPIU� ++� NQPI�VGTO

GZRQUWTGU� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

.CUV� ,� #�� )TGGPDGTI� &� $�� %CUVNGOCP� 9� .� 
����� 1\QPG�KPFWEGF CNVGTCVKQPU KP EQNNCIGP OGVCDQNKUO QH TCV

NWPIU� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

.CUV� ,� #�� )GTTKGVU� ,� '�� *[FG� &� /� 
����� 5[PGTIKUVKE GHHGEVU QP TCV NWPIU QH OKZVWTGU QH QZKFCPV CKT

RQNNWVCPVU 
Q\QPG QT PKVTQIGP FKQZKFG� CPF TGURKTCDNG CGTQUQNU� #O� 4GX� 4GURKT� &KU� ���� ��������

.CUV� ,� #�� *[FG� &� /�� %JCPI� &� 2� ;� 
����C� # OGEJCPKUO QH U[PGTIKUVKE NWPI FCOCIG D[ Q\QPG CPF C

TGURKTCDNG CGTQUQN� 'ZR� .WPI 4GU� �� ��������

.CUV� ,� #�� 4GKUGT� -� /�� 6[NGT� 9� 5�� 4WEMGT� 4� $� 
����D� .QPI�VGTO EQPUGSWGPEGU QH GZRQUWTG VQ Q\QPG�

+� NWPI EQNNCIGP EQPVGPV� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

.CUV� ,� #�� *[FG� &� /�� )WVJ� &� ,�� 9CTTGP� &� .� 
����� 5[PGTIKUVKE KPVGTCEVKQP QH Q\QPG CPF TGURKTCDNG

CGTQUQNU QP TCV NWPIU� +� +ORQTVCPEG QH CGTQUQN CEKFKV[� 6QZKEQNQI[ ��� ��������

.CUV� ,� #�� 9CTTGP� &� .�� 2GESWGV�)QCF� '�� 9KVUEJK� *� 
����� /QFKHKECVKQP D[ Q\QPG QH NWPI VWOQT

FGXGNQROGPV KP OKEG� ,0%+ ,� 0CVN� %CPEGT +PUV� ��� ��������

.CUV� ,� #�� )GN\NGKEJVGT� 6�� *CTMGOC� ,�� 2CTMU� 9� %�� /GNNKEM� 2� 
����C� 'HHGEVU QH �� OQPVJU QH Q\QPG

GZRQUWTG QP NWPI EQNNCIGP KP (KUEJGT ��� TCVU� 6QZKEQNQI[ ��� �������

.CUV� ,� #�� )GN\NGKEJVGT� 6� 4�� 2KPMGTVQP� -� '�� 9CNMGT� 4� /�� 9KVUEJK� *� 
����D� # PGY OQFGN QH

RTQITGUUKXG RWNOQPCT[ HKDTQUKU KP TCVU� #O� 4GX� 4GURKT� &KU� ���� ��������

.CUV� ,� #�� )GN\NGKEJVGT� 6� 4�� *CTMGOC� ,�� *CYM� 5� 
����� %QPUGSWGPEGU QH RTQNQPIGF KPJCNCVKQP QH Q\QPG QP

(KUEJGT�����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV +� %QPVGPV CPF ETQUU�NKPMKPI QH NWPI EQNNCIGP�

%CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

.GG� *� -�� /WTNCU� %� 
����� 1\QPG�KPFWEGF DTQPEJKCN J[RGTTGCEVKXKV[ KP IWKPGC RKIU KU CDQNKUJGF D[ $9 ���%

QT (2. ����� DWV PQV D[ KPFQOGVJCEKP� #O� 4GX� 4GURKT� &KU� ���� ����������

.GG� .��;�� $NGGEMGT� '� 4�� 0CFGN� ,� #� 
����� 'HHGEV QH Q\QPG QP DTQPEJQOQVQT TGURQPUG VQ KPJCNGF JKUVCOKPG

CGTQUQN KP FQIU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

.GG� .��;�� &WOQPV� %�� &LQMKE� 6� &�� /GP\GN� 6� '�� 0CFGN� ,� #� 
����� /GEJCPKUO QH TCRKF� UJCNNQY

DTGCVJKPI CHVGT Q\QPG GZRQUWTG KP EQPUEKQWU FQIU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG

2J[UKQN� ��� ����������
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.GG� .��;�� &LQMKE� 6� &�� &WOQPV� %�� )TCH� 2� &�� 0CFGN� ,� #� 
����� /GEJCPKUO QH Q\QPG�KPFWEGF

VCEJ[RPGKE TGURQPUG VQ J[RQZKC CPF J[RGTECRPKC KP EQPUEKQWU FQIU� ,� #RRN� 2J[UKQN�� 4GURKT�

'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

.GG� ,��5�� /WUVCHC� /� )�� #HKHK� #� #� 
����� 'HHGEVU QH UJQTV�VGTO� UKPING CPF EQODKPGF GZRQUWTG VQ NQY�NGXGN

01 CPF 1 QP NWPI VKUUWG GP\[OG CEVKXKVKGU KP TCVU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������� �

.GKMCWH� )� &�� &TKUEQNN� -� '�� 9G[� *� '� 
����� 1\QPG�KPFWEGF CWIOGPVCVKQP QH GKEQUCPQKF OGVCDQNKUO KP

GRKVJGNKCN EGNNU HTQO DQXKPG VTCEJGC� #O� 4GX� 4GURKT� &KU� ���� ��������

.GKMCWH� )� &�� <JCQ� 3�� <JQW� 5�� 5CPVTQEM� ,� 
����� 1\QPQN[UKU RTQFWEVU QH OGODTCPG HCVV[ CEKFU CEVKXCVG

GKEQUCPQKF OGVCDQNKUO KP JWOCP CKTYC[ GRKVJGNKCN EGNNU� #O� ,� 4GURKT� %GNN /QN� $KQN� �� ��������

.GQPCTF� 4� ,�� %JCTRKGF� )� .�� (CFFKU� $� 
����� 'HHGEVU QH CODKGPV KPJCNGF Q\QPG QP XQECN HQNF OWEQUC KP

$QPPGV OQPMG[U� ,� 8QKEG �� ��������

.GY� &� $�� %JQFKOGNNC� 8�� /WTNCU� %� )� 
����� )WKPGC RKI Q\QPG�KPFWEGF CKTYC[ J[RGTTGCEVKXKV[ KU CUUQEKCVGF

YKVJ KPETGCUGF 0�CEGV[N���&�INWEQUCOKPKFCUG CEVKXKV[ KP DTQPEJQCNXGQNCT NCXCIG HNWKF� .WPI ����

��������

.K� #� (��;�� 4KEJVGTU� #� 
����C� 'HHGEVU QH ��� RRO Q\QPG GZRQUWTG QP VJ[OQE[VGU� KP XKXQ CPF KP XKVTQ UVWFKGU�

+PJCNCVKQP 6QZKEQN� �� ������

.K� #� (��;�� 4KEJVGTU� #� 
����D� #ODKGPV NGXGN Q\QPG GHHGEVU QP UWDRQRWNCVKQPU QH VJ[OQE[VGU CPF

URNGGP 6 N[ORJQE[VGU� #TEJ� 'PXKTQP� *GCNVJ ��� ������

.K� <�� &CPKGN� '� '�� .CPG� %� )�� #TPCQWV� /� #�� 1	$[TPG� 2� /� 
����� 'HHGEV QH CP CPVK�OQ� /#D QP

Q\QPG�KPFWEGF CKTYC[ KPHNCOOCVKQP CPF CKTYC[ J[RGTTGURQPUKXGPGUU KP FQIU� #O� ,� 2J[UKQN�

���� .����.����

.KRROCPP� /� 
����� *GCNVJ GHHGEVU QH Q\QPG� C ETKVKECN TGXKGY� ,#2%# ��� ��������

.KRROCPP� /� 
����� *GCNVJ GHHGEVU QH VTQRQURJGTKE Q\QPG� TGXKGY QH TGEGPV TGUGCTEJ HKPFKPIU CPF VJGKT

KORNKECVKQPU VQ CODKGPV CKT SWCNKV[ UVCPFCTFU� ,� 'ZRQUWTG #PCN� 'PXKTQP� 'RKFGOKQN� �� ��������
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TGEQXGT[ QH CNXGQNCT OCETQRJCIG HWPEVKQPU HQNNQYKPI UKPING CPF TGRGCVGF Q\QPG GZRQUWTGU� 6QZKEQN�

#RRN� 2JCTOCEQN� ���� ��������

1QUVKPI� 4� 5�� 8CP 4GGU�8GTJQGH� /�� 8GTJQGH� ,�� 8CP )QNFG� .� /� )�� 8CP $TGG� .� 
����D� 'HHGEVU QH

Q\QPG QP EGNNWNCT #62 NGXGNU KP TCV CPF OQWUG CNXGQNCT OCETQRJCIGU� 6QZKEQNQI[ ��� ��������

1QUVKPI� 4� 5�� 8CP )TGGXGPDTQGM� /� /�� 8GTJQGH� ,�� 8CP )QNFG� .� /�� *CCIUOCP� *� 2� 
����E� 5VTWEVWTCN

CPF HWPEVKQPCN EJCPIGU QH UWTHCEVCPV RTQVGKP # KPFWEGF D[ Q\QPG� #O� ,� 2J[UKQN� ���� .���.���

1QUVKPI� 4� 5�� 8CP +YCCTFGP� ,� (�� 8CP $TGG� .�� 8GTJQGH� ,�� 8CP )QNFG� .� /� )�� *CCIUOCP� *� 2� 
�����

'ZRQUWTG QH UWTHCEVCPV RTQVGKP # VQ Q\QPG KP XKVTQ CPF KP XKXQ KORCKTU KVU KPVGTCEVKQPU YKVJ CNXGQNCT

EGNNU� #O� ,� 2J[UKQN� ���� .���.���

1TQRG\C�4GPFQP� 4� .�� 5RGVJ� 8�� *KNNGT� )�� 9GDGT� -�� (KUEJGT� *� 
����� 2TQUVCINCPFKP ' TGXGTUKDN[ KPFWEGU�

OQTRJQNQIKECN EJCPIGU KP OCETQRJCIGU CPF KPJKDKVU RJCIQE[VQUKU� 'ZR� %GNN 4GU� ���� ��������

1UGDQNF� ,� 9�� )GTUJYKP� .� ,�� <GG� ;� %� 
����� 5VWFKGU QP VJG GPJCPEGOGPV QH CNNGTIKE NWPI UGPUKVK\CVKQP D[

KPJCNCVKQP QH Q\QPG CPF UWNHWTKE CEKF CGTQUQN� ,� 'PXKTQP� 2CVJQN� 6QZKEQN� �� ��������

1\CYC� /� 
����� +OOWPQNQIKECN UVWFKGU QP VJG GHHGEV QH CKT RQNNWVCPVU� 6JG GHHGEVU QH GZRQUWTG VQ Q\QPG QP +I'

CPVKDQF[ RTQFWEVKQP KP OKEG� 1VQ�4JKPQ�.CT[PIQN� 6QM[Q ��� ��������

2	CP� #� ;� 5�� $GNCPF� ,�� ,GIKGT� <� 
����� 1\QPG�KPFWEGF CTVGTKCN NGUKQPU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

2CTMU� 9� %�� 4QD[� ,� &� 
����� %QPUGSWGPEGU QH RTQNQPIGF KPJCNCVKQP QH Q\QPG QP (����0 TCVU� EQNNCDQTCVKXG

UVWFKGU� 2CTV +8� 'HHGEVU QP GZRTGUUKQP QH GZVTCEGNNWNCT OCVTKZ IGPGU� %CODTKFIG� /#� *GCNVJ 'HHGEVU

+PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

2GFGP� &� $�� 5YKGTU\� /�� 1JMWDQ� -�� *CJP� $�� 'OGT[� $�� -CNKPGT� /� #� 
����� 0CUCN UGETGVKQP QH VJG

Q\QPG UECXGPIGT WTKE CEKF� #O� 4GX� 4GURKT� &KU� ���� ��������

2GVGTUQP� &� %�� #PFTGYU� *� .� 
����� 6JG TQNG QH Q\QPG KP TCFKCVKQP CXQKFCPEG KP VJG OQWUG� 4CFKCV� 4GU�

��� ��������

2JCNGP� 4� (�� -GPQ[GT� ,� .�� %TQEMGT� 6� 6�� /E%NWTG� 6� 4� 
����� 'HHGEVU QH UWNHCVG CGTQUQNU KP EQODKPCVKQP

YKVJ Q\QPG QP GNKOKPCVKQP QH VTCEGT RCTVKENGU KPJCNGF D[ TCVU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ �� ��������



�����

2JCNGP� 4� (�� %TQEMGT� 6� 6�� /E%NWTG� 6� 4�� 6[NGT� 0� -� 
����� 'HHGEV QH Q\QPG QP OGCP NKPGCT KPVGTEGRV KP

VJG NWPI QH [QWPI DGCINGU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

2JKRRU� 4� ,�� &GPCU� 5� /�� 5KGNE\CM� /� 9�� 9CPPGT� #� 
����� 'HHGEVU QH ��� RRO Q\QPG QP IN[EQRTQVGKP

UGETGVKQP� KQP CPF YCVGT HNWZGU KP UJGGR VTCEJGC� ,� #RRN� 2J[UKQN� ��� ��������

2KEMTGNN� ,� #�� )TGIQT[� 4� '�� %QNG� &� ,�� *CJP� (� (�� *GPFGTUQP� 4� (� 
����C� 'HHGEV QH CEWVG Q\QPG

GZRQUWTG QP VJG RTQVGKPCUG�CPVKRTQVGKPCUG DCNCPEG KP VJG TCV NWPI� 'ZR� /QN� 2CVJQN� ��� ��������

2KEMTGNN� ,� #�� *CJP� (� (�� 4GDCT� #� *�� *QTQFC� 4� #�� *GPFGTUQP� 4� (� 
����D� %JCPIGU KP EQNNCIGP

OGVCDQNKUO CPF RTQVGKPQN[UKU CHVGT TGRGCVGF KPJCNCVKQP GZRQUWTG VQ Q\QPG� 'ZR� /QN� 2CVJQN� ��� ����

����

2KPMGTVQP� -� '�� $TQF[� #� 4�� /KNNGT� (� ,�� %TCRQ� ,� &� 
����� 'ZRQUWTG VQ NQY NGXGNU QH Q\QPG TGUWNVU KP

GPJCPEGF RWNOQPCT[ TGVGPVKQP QH KPJCNGF CUDGUVQU HKDGTU� #O� 4GX� 4GURKT� &KU� ���� ����������

2KPMGTVQP� -� '�� /GTEGT� 4� 4�� 2NQRRGT� %� )�� %TCRQ� ,� &� 
����� &KUVTKDWVKQP QH KPLWT[ CPF OKETQFQUKOGVT[

QH Q\QPG KP VJG XGPVKNCVQT[ WPKV QH VJG TCV� ,� #RRN� 2J[UKQN� ��� ��������

2KPMGTVQP� -� '�� &QFIG� &� '�� %GFGTFCJN�&GOONGT� ,�� 9QPI� 8� ,�� 2GCMG� ,�� *CUGNVQP� %� ,�� /GNNKEM�

2� 9�� 5KPIJ� )�� 2NQRRGT� %� )� 
����� &KHHGTGPVKCVGF DTQPEJKQNCT GRKVJGNKWO KP CNXGQNCT FWEVU QH

TCVU GZRQUGF VQ Q\QPG HQT �� OQPVJU� #O� ,� 2CVJQN� ���� ��������

2KPMGTVQP� -� '�� /¾PCEJG� /� )�� 2NQRRGT� %� )� 
����� %QPUGSWGPEGU QH RTQNQPIGF KPJCNCVKQP QH Q\QPG QP

(����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV +:� %JCPIGU KP VJG VTCEJGQDTQPEJKCN GRKVJGNKWO� RWNOQPCT[

CEKPWU� CPF NWPI CPVKQZKFCPV GP\[OG CEVKXKV[� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� RR� ������

TGUGCTEJ TGRQTV PWODGT ���

2KPQ� /� 8�� /E&QPCNF� 4� ,�� $GTT[� ,� &�� ,QCF� ,� 2�� 6CTMKPIVQP� $� -�� *[FG� &� /� 
����C� (WPEVKQPCN CPF

OQTRJQNQIKE EJCPIGU ECWUGF D[ CEWVG Q\QPG GZRQUWTG KP VJG KUQNCVGF CPF RGTHWUGF TCV NWPI� #O� 4GX�

4GURKT� &KU� ���� ��������

2KPQ� /� 8�� 5VQXCNN� /� ;�� .GXKP� ,� 4�� &GXNKP� 4� $�� -QTGP� *� 5�� *[FG� &� /� 
����D� #EWVG Q\QPG�

KPFWEGF NWPI KPLWT[ KP PGWVTQRJKN�FGRNGVGF TCVU� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

2KPQ� /� 8�� .GXKP� ,� 4�� 5VQXCNN� /� ;�� *[FG� &� /� 
����E� 2WNOQPCT[ KPHNCOOCVKQP CPF GRKVJGNKCN KPLWT[ KP

TGURQPUG VQ CEWVG Q\QPG GZRQUWTG KP VJG TCV� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ������

2NQRRGT� %� )� 
����� %QORCTCVKXG OQTRJQNQIKE HGCVWTGU QH DTQPEJKQNCT GRKVJGNKCN EGNNU� VJG %NCTC EGNN� #O� 4GX�

4GURKT� &KU� ���� 5���5���

2NQRRGT� %� )�� %JQY� %� -�� &WPIYQTVJ� &� .�� $TWOOGT� /�� 0GOGVJ� 6� ,� 
����� 'HHGEV QH NQY NGXGN QH

Q\QPG QP TCV NWPIU� ++� OQTRJQNQIKECN TGURQPUGU FWTKPI TGEQXGT[ CPF TG�GZRQUWTG� 'ZR� /QN� 2CVJQN�

��� ��������

2NQRRGT� %� )�� &WPIYQTVJ� &� .�� 6[NGT� 9� 5�� %JQY� %� -� 
����� 2WNOQPCT[ CNVGTCVKQPU KP TCVU GZRQUGF VQ

��� CPF ��� RRO Q\QPG� C EQTTGNCVGF OQTRJQNQIKECN CPF DKQEJGOKECN UVWF[� #TEJ� 'PXKTQP� *GCNVJ

��� ��������

2NQRRGT� %� )�� *CTMGOC� ,� 4�� .CUV� ,� #�� 2KPMGTVQP� -� '�� 6[NGT� 9� 5�� 5V� )GQTIG� ,� #�� 9QPI� 8� ,��

0KUJKQ� 5� ,�� 9GKT� #� 5�� &WPIYQTVJ� &� .�� $CTT[� $� '�� *[FG� &� /� 
����� 6JG TGURKTCVQT[

U[UVGO QH PQPJWOCP RTKOCVGU TGURQPFU OQTG VQ CODKGPV EQPEGPVTCVKQPU QH Q\QPG VJCP FQGU VJCV QH

TCVU� +P� $GTINWPF� 4� .�� .CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG

GPXKTQPOGPV� RCRGTU HTQO CP KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ�

2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# VTCPUCEVKQP UGTKGU PQ� 64�����



�����

2NQRRGT� %� )�� %JW� (��2�� *CUGNVQP� %� ,�� 2GCMG� ,�� 9W� ,�� 2KPMGTVQP� -� '� 
����C� &QUG�FGRGPFGPV

VQNGTCPEG VQ Q\QPG� +� VTCEJGQDTQPEJKCN GRKVJGNKCN TGQTICPK\CVKQP KP TCVU CHVGT �� OQPVJU	 GZRQUWTG�

#O� ,� 2CVJQN� ���� ��������

2NQRRGT� %� )�� &WCP� :�� $WEMRKVV� #� 4�� 2KPMGTVQP� -� '� 
����D� &QUG�FGRGPFGPV VQNGTCPEG VQ Q\QPG�

+8� 5KVG�URGEKHKE GNGXCVKQP KP CPVKQZKFCPV GP\[OGU KP VJG NWPIU QH TCVU GZRQUGF HQT �� FC[U QT

�� OQPVJU� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

2TCUCF� 5� $�� 4CQ� 8� 5�� /CPPKZ� 4� %�� 2JCNGP� 4� (� 
����� 'HHGEVU QH RQNNWVCPV CVOQURJGTGU QP UWTHCEG

TGEGRVQTU QH RWNOQPCT[ OCETQRJCIGU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

2T[QT� 9� #� 
����� 6JG HQTOCVKQP QH HTGG TCFKECNU CPF VJG EQPUGSWGPEGU QH VJGKT TGCEVKQPU KP XKXQ� 2JQVQEJGO�

2JQVQDKQN� ��� ��������

2T[QT� 9� #� 
����� %CP XKVCOKP ' RTQVGEV JWOCPU CICKPUV VJG RCVJQNQIKECN GHHGEVU QH Q\QPG KP UOQI!

#O� ,� %NKP� 0WVT� ��� ��������

2T[QT� 9� #� 
����� *QY HCT FQGU Q\QPG RGPGVTCVG KPVQ VJG RWNOQPCT[ CKT�VKUUWG DQWPFCT[ DGHQTG KV TGCEVU! (TGG

4CFKE� $KQN� /GF� ��� ������

2T[QT� 9� #� 
����� 1\QPG KP CNN KVU TGCEVKXG URNGPFQT� ,� .CD� %NKP� /GF� ���� ��������

2T[QT� 9� #�� &CU� $�� %JWTEJ� &� (� 
����� 6JG Q\QPCVKQP QH WPUCVWTCVGF HCVV[ CEKFU� CNFGJ[FGU CPF J[FTQIGP

RGTQZKFG CU RTQFWEVU CPF RQUUKDNG OGFKCVQTU QH Q\QPG VQZKEKV[� %JGO� 4GU� 6QZKEQN� �� ��������

2T[QT� 9� #�� 9CPI� -�� $GTOWFG\� '� 
����� %JQNGUVGTQN Q\QPCVKQP RTQFWEVU CU DKQOCTMGTU HQT Q\QPG GZRQUWTG

KP TCVU� $KQEJGO� $KQRJ[U� 4GU� %QOOWP� ���� ��������

4CDKPQYKV\� ,� .�� $CUUGVV� &� ,� 2� 
����� 'HHGEV QH � RRO Q\QPG GZRQUWTG QP TCV NWPI NKRKF HCVV[ CEKFU� 'ZR�

.WPI 4GU� ��� ��������

4CFJCMTKUJPCOWTVJ[� $� 
����� %QPUGSWGPEGU QH RTQNQPIGF KPJCNCVKQP QH Q\QPG QP (����0 TCVU� EQNNCDQTCVKXG

UVWFKGU� 2CTV +++� 'HHGEVU QP EQORNGZ ECTDQJ[FTCVGU QH NWPI EQPPGEVKXG VKUUWG� %CODTKFIG� /#�

*GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

4CJOCP� +�� /CUUCTQ� &� 
����� 'PFQVQZKP VTGCVOGPV RTQVGEVU TCVU CICKPUV Q\QPG�KPFWEGF NWPI GFGOC� YKVJ

GXKFGPEG HQT VJG TQNG QH OCPICPGUG UWRGTQZKFG FKUOWVCUG� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ������

4CJOCP� +� 7�� %NGTEJ� .� $�� /CUUCTQ� &� 
����� 4CV NWPI CPVKQZKFCPV GP\[OG KPFWEVKQP D[ Q\QPG�

#O� ,� 2J[UKQN� ���� .����.����

4CLKPK� 2�� )GN\NGKEJVGT� 6� 4�� .CUV� ,� #�� 9KVUEJK� *� 
����� #NXGQNCT CPF CKTYC[ EGNN MKPGVKEU KP VJG NWPIU QH

TCVU GZRQUGF VQ PKVTQIGP FKQZKFG� Q\QPG� CPF C EQODKPCVKQP QH VJG VYQ ICUGU� 6QZKEQN� #RRN�

2JCTOCEQN� ���� ��������

4CQ� )� #�� .CTMKP� '� %�� *CTMGOC� ,� 4�� &WPIYQTVJ� &� .� 
����C� %JCPIGU KP VJG NGXGNU QH RQN[WPUCVWTCVGF

HCVV[ CEKFU KP VJG NWPI CPF NGEKVJKP EJQNGUVGTQN CE[N VTCPUHGTCUG CEVKXKV[ KP RNCUOC QH OQPMG[U GZRQUGF

VQ CODKGPV NGXGNU QH Q\QPG� 6QZKEQN� .GVV� ��� ��������

4CQ� )� #�� .CTMKP� '� %�� *CTMGOC� ,� 4�� &WPIYQTVJ� &� .� 
����D� %JCPIGU KP NKRKFU QH NWPI NCXCIG KP

OQPMG[U CHVGT EJTQPKE GZRQUWTG VQ CODKGPV NGXGNU QH Q\QPG� 6QZKEQN� .GVV� ��� ��������

4CUOWUUGP� 4� '� 
����� +PJKDKVKQP QH &0# TGRNKECVKQP D[ Q\QPG KP %JKPGUG JCOUVGT 8�� EGNNU� ,� 6QZKEQN�

'PXKTQP� *GCNVJ ��� ��������



�����

4CWD� ,� #�� /KNNGT� (� ,�� )TCJCO� ,� #� 
����� 'HHGEVU QH NQY�NGXGN Q\QPG GZRQUWTG QP RWNOQPCT[ HWPEVKQP KP

CFWNV CPF PGQPCVCN TCVU� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN

U[ORQUKWO QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ �����

2KPGJWTUV� 0%� 2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP

OQFGTP GPXKTQPOGPVCN VQZKEQNQI[� X� ���

4GCUQT� /� ,�� #FCOU� )� -�� +++� $TQQMU� ,� -�� 4WDKP� 4� ,� 
����� 'PTKEJOGPV QH CNDWOKP CPF +I) KP VJG

CKTYC[ UGETGVKQPU QH FQIU DTGCVJKPI Q\QPG� ,� 'PXKTQP� 5EK� *GCNVJ 2CTV % ��� ��������

4GKUGT� -� /�� 6[NGT� 9� 5�� *GPPGUU[� 5� /�� &QOKPIWG\� ,� ,�� .CUV� ,� #� 
����� .QPI�VGTO EQPUGSWGPEGU QH

GZRQUWTG VQ Q\QPG� ++� UVTWEVWTCN CNVGTCVKQPU KP NWPI EQNNCIGP QH OQPMG[U� 6QZKEQN� #RRN� 2JCTOCEQN�

��� ��������

4GW\GN� 2� )� ,�� 9KNOGT� ,� 9� )� /�� 9QWVGTUGP� 4� #�� <YCTV� #�� 4QODQWV� 2� ,� #�� (GTQP� 8� ,� 
�����

+PVGTCEVKXG GHHGEVU QH Q\QPG CPF HQTOCNFGJ[FG QP VJG PCUCN TGURKTCVQT[ NKPKPI GRKVJGNKWO KP TCVU� ,�

6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

4KEJVGTU� #� 
����� 'HHGEVU QH PKVTQIGP FKQZKFG CPF Q\QPG QP DNQQF�DQTPG ECPEGT EGNN EQNQPK\CVKQP QH VJG NWPIU�

,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

4KEJVGTU� #�� -WTCKVKU� -� 
����� +PJCNCVKQP QH 01 CPF DNQQF DQTPG ECPEGT EGNN URTGCF VQ VJG NWPIU� #TEJ��

'PXKTQP� *GCNVJ ��� ������

4KGVLGPU� +� /� %� /�� .GOOKPM� *� *�� #NKPM� )� /�� 8CP $NCFGTGP� 2� ,� 
����C� 6JG TQNG QH INWVCVJKQPG CPF

INWVCVJKQPG 5�VTCPUHGTCUGU KP HCVV[ CEKF Q\QPKFG FGVQZKHKECVKQP� %JGO� $KQN� +PVGTCEV� ��� �����

4KGVLGPU� +� /� %� /�� 8CP 6KNDWTI� %� #� /�� %QGPGP� 6� /� /�� #NKPM� )� /�� -QPKPIU� #� 9� 6� 
����D�

+PHNWGPEG QH RQN[WPUCVWTCVGF HCVV[ CEKF UWRRNGOGPVCVKQP CPF OGODTCPG HNWKFKV[ QP Q\QPG CPF PKVTQIGP

FKQZKFG UGPUKVKXKV[ QH TCV CNXGQNCT OCETQRJCIGU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ������

4KGVLGPU� +� /� %� /�� &QTOCPU� ,� #� /� #�� 4QODQWV� 2� ,� #�� 8CP $TGG� .� 
����� 3WCNKVCVKXG CPF

SWCPVKVCVKXG EJCPIGU KP E[VQEJTQOG 2�����FGRGPFGPV ZGPQDKQVKE OGVCDQNKUO KP RWNOQPCT[

OKETQUQOGU CPF KUQNCVGF %NCTC EGNN RQRWNCVKQPU FGTKXGF HTQO Q\QPG�GZRQUGF TCVU� ,� 6QZKEQN�

'PXKTQP� *GCNVJ ��� ��������

4KVJKFGEJ� -�� *QVEJMKUU� ,� #�� )TKHHKVJ� 9� %�� *GPFGTUQP� 4� (�� $TQQMU� #� .� 
����� %JTQOQUQOG FCOCIG

KP TCV RWNOQPCT[ CNXGQNCT OCETQRJCIGU HQNNQYKPI Q\QPG KPJCNCVKQP� /WVCV� 4GU� ���� ������

4QFTKIWG\� /�� $WT� 5�� (CXTG� #�� 9GKDGN� '� 4� 
����� 2WNOQPCT[ CEKPWU� IGQOGVT[ CPF OQTRJQOGVT[ QH VJG

RGTKRJGTCN CKTYC[ U[UVGO KP TCV CPF TCDDKV� #O� ,� #PCV� ���� ��������

4QGJO� ,� 0�� *CFNG[� ,� )�� /GP\GN� &� $� 
����� 6JG KPHNWGPEG QH XKVCOKP ' QP VJG NWPI HCVV[ CEKFU QH TCVU

GZRQUGF VQ Q\QPG� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

4QODQWV� 2� ,� #�� 8CP $TGG� .�� *GKUVGTMCOR� 5� *�� /CTTC� /� 
����� 6JG PGGF HQT CP GKIJV JQWT Q\QPG

UVCPFCTF� +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG

TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[

����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU�

RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

4QWO� ,� *�� /WTNCU� %� 
����� 1\QPG�KPFWEGF EJCPIGU KP OWUECTKPKE DTQPEJKCN TGCEVKXKV[ D[ FKHHGTGPV VGUVKPI

OGVJQFU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������



�����

4[GT�2QYFGT� ,� '�� #OQTWUQ� /� #�� %\GTPKGEMK� $�� 9KV\� )�� )QNFUVGKP� $� &� 
����� +PJCNCVKQP QH Q\QPG

RTQFWEGU C FGETGCUG KP UWRGTQZKFG CPKQP TCFKECN RTQFWEVKQP KP OQWUG CNXGQNCT OCETQRJCIGU�

#O� 4GX� 4GURKT� &KU� ���� ����������

5CICK� /�� +EJKPQUG� 6� 
����� $KQEJGOKECN GHHGEVU QH EQODKPGF ICUGU QH PKVTQIGP FKQZKFG CPF Q\QPG� +8� %JCPIGU

QH NKRKF RGTQZKFCVKQP CPF CPVKQZKFCVKXG RTQVGEVKXG U[UVGOU KP TCV NWPIU WRQP NKHG URCP GZRQUWTG�

6QZKEQNQI[ ��� ��������

5CICK� /�� #TCMCYC� -�� +EJKPQUG� 6�� 5JKOQLQ� 0� 
����� $KQEJGOKECN GHHGEVU QP EQODKPGF ICUGU QH PKVTQIGP

FKQZKFG CPF Q\QPG� +� 5RGEKGU FKHHGTGPEGU QH NKRKF RGTQZKFGU CPF RJQURJQNKRKFU KP NWPIU� 6QZKEQNQI[

��� ��������

5CNFKXC� 2� *� 0�� -KPI� /�� &GNOQPVG� 8� .� %�� /CEEJKQPG� /�� 2CTCFC� /� #� %�� &CNKDGTVQ� /� .�� 5CMCG�

4� 5�� %TKCFQ� 2� /� 2�� 5KNXGKTC� 2� .� 2�� <KP� 9� #�� $QJO� )� /� 
����� 4GURKTCVQT[ CNVGTCVKQPU

FWG VQ WTDCP CKT RQNNWVKQP� CP GZRGTKOGPVCN UVWF[ KP TCVU� 'PXKTQP� 4GU� ��� ������

5CPVTQEM� ,�� )QTUMK� 4� #�� 1	)CTC� ,� (� 
����� 2TQFWEVU CPF OGEJCPKUO QH VJG TGCEVKQP QH Q\QPG YKVJ

RJQURJQNKRKFU KP WPKNCOGNNCT RJQURJQNKRKF XGUKENGU� %JGO� 4GU� 6QZKEQN� �� ��������

5CUCMK� -�� 0CFGN� ,� #�� *CJP� *� .� 
����� 'HHGEV QH Q\QPG QP DTGCVJKPI KP FQIU� XCICN CPF PQPXCICN

OGEJCPKUOU� ,� #RRN� 2J[UKQN� ��� ������

5CYCFCKUJK� -�� /KWTC� -�� 1JVUWMC� '�� 7GFC� 6�� +UJK\CMK� -�� 5JKPTKMK� 0� 
����� 1\QPQN[UKU QH UWRGTEQKNGF

R$4��� &0# TGUWNVKPI KP UVTCPF UEKUUKQP VQ QRGP EKTEWNCT &0#� 0WENGKE #EKFU 4GU� ��� ����������

5CYCFCKUJK� -�� /KWTC� -�� 1JVUWMC� '�� 7GFC� 6�� 5JKPTKMK� 0�� +UJK\CMK� -� 
����� 5VTWEVWTG� CPF UGSWGPEG�

URGEKHKEKV[ QH Q\QPG FGITCFCVKQP QH UWRGTEQKNGF RNCUOKF &0#� 0WENGKE #EKFU 4GU� ��� ����������

5EJGNGING� '� 5�� %CTN� /� .�� %QNGTKFIG� *� /�� %QNGTKFIG� ,� %� )�� )TGGP� ,� (� 
����� %QPVTKDWVKQP QH XCICN

CHHGTGPVU VQ TGURKTCVQT[ TGHNGZGU GXQMGF D[ CEWVG KPJCNCVKQP QH Q\QPG KP FQIU� ,� #RRN� 2J[UKQN�

��� ����������

5EJNGUKPIGT� 4� $� 
����� &GRQUKVKQP CPF ENGCTCPEG QH KPJCNGF RCTVKENGU� +P� /E%NGNNCP� 4� 1�� *GPFGTUQP� 4� (��

GFU� %QPEGRVU KP KPJCNCVKQP VQZKEQNQI[� 0GY ;QTM� 0;� *GOKURJGTG 2WDNKUJKPI %QTR�� RR� ��������

5EJNGUKPIGT� 4� $� 
����� 0KVTQIGP QZKFGU� +P� .KRROCPP� /�� GF� 'PXKTQPOGPVCN VQZKECPVU� JWOCP GZRQUWTGU CPF

VJGKT JGCNVJ GHHGEVU� 0GY ;QTM� 0;� 8CP 0QUVTCPF 4GKPJQNF� RR� ��������

5EJNGUKPIGT� 4� $�� &TKUEQNN� -� '� 
����� /WEQEKNKCT[ ENGCTCPEG HTQO VJG NWPIU QH TCDDKVU HQNNQYKPI UKPING CPF

KPVGTOKVVGPV GZRQUWTGU VQ Q\QPG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

5EJNGUKPIGT� 4� $�� &TKUEQNN� -� '�� )WPPKUQP� #� (�� <GNKMQHH� ,� 6� 
����� 2WNOQPCT[ CTCEJKFQPKE CEKF

OGVCDQNKUO HQNNQYKPI CEWVG GZRQUWTGU VQ Q\QPG CPF PKVTQIGP FKQZKFG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ

��� ��������

5EJNGUKPIGT� 4� $�� 9GKFGOCP� 2� #�� <GNKMQHH� ,� 6� 
����� 'HHGEVU QH TGRGCVGF GZRQUWTGU VQ Q\QPG CPF PKVTQIGP

FKQZKFG QP TGURKTCVQT[ VTCEV RTQUVCPQKFU� +PJCNCVKQP 6QZKEQN� �� ������

5EJNGUKPIGT� 4� $�� )QTE\[PUMK� ,� '�� &GPPKUQP� ,�� 4KEJCTFU� .�� -KPPG[� 2� .�� $QUNCPF� /� %� 
����C� .QPI�

VGTO KPVGTOKVVGPV GZRQUWTG VQ UWNHWTKE CEKF CGTQUQN� Q\QPG CPF VJGKT EQODKPCVKQP� CNVGTCVKQPU KP

VTCEJGQDTQPEJKCN OWEQEKNKCT[ ENGCTCPEG CPF GRKVJGNKCN UGETGVQT[ EGNNU� 'ZR� .WPI 4GU� ��� ��������

5EJNGUKPIGT� 4� $�� <GNKMQHH� ,� 6�� %JGP� .� %�� -KPPG[� 2� .� 
����D� #UUGUUOGPV QH VQZKEQNQIKE KPVGTCEVKQPU

TGUWNVKPI HTQO CEWVG KPJCNCVKQP GZRQUWTG VQ UWNHWTKE CEKF CPF Q\QPG OKZVWTGU� 6QZKEQN� #RRN�

2JCTOCEQN� ���� ��������



�����

5EJTGKFGT� ,� 2�� 4CCDG� 1� )� 
����� #PCVQO[ QH VJG PCUCN�RJCT[PIGCN CKTYC[ QH GZRGTKOGPVCN CPKOCNU� #PCV�

4GE� ���� ��������

5EJWNVJGKU� #� *�� $CUUGVV� &� ,� 2� 
����� +PHNCOOCVQT[ EGNN KPHNWZ KPVQ Q\QPG�GZRQUGF IWKPGC RKI NWPI KPVGTUVKVKCN

CPF CKTYC[U URCEGU� #IGPVU #EVKQPU ��� ��������

5EJWNVJGKU� #� *�� $CUUGVV� &� ,� 2�� (T[GT� #� &� 
����� 1\QPG�KPFWEGF CKTYC[ J[RGTTGURQPUKXGPGUU CPF NQUU QH

PGWTQPCN / OWUECTKPKE TGEGRVQT HWPEVKQP� ,� #RRN� 2J[UKQN� ��� �����������

5EJYCTV\� .� 9�� &WPIYQTVJ� &� .�� /WUVCHC� /� )�� 6CTMKPIVQP� $� -�� 6[NGT� 9� 5� 
����� 2WNOQPCT[

TGURQPUGU QH TCVU VQ CODKGPV NGXGNU QH Q\QPG� GHHGEVU QH ��FC[ KPVGTOKVVGPV QT EQPVKPWQWU GZRQUWTG�

.CD� +PXGUV� ��� ��������

5EQVV� %� &�� $WTMCTV� ,� #� 
����� %JTQOQUQOCN CDGTTCVKQPU KP RGTKRJGTCN N[ORJQE[VGU QH UVWFGPVU GZRQUGF VQ CKT

RQNNWVCPVU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU

4GUGCTEJ .CDQTCVQT[� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$��������

5EQVV� &� $� /�� .GUJGT� '� %� 
����� 'HHGEV QH Q\QPG QP UWTXKXCN CPF RGTOGCDKNKV[ QH'UEJGTKEJKC EQNK�

,� $CEVGTKQN� ��� ��������

5GNITCFG� /� -� 
����� +OOWPQVQZKEKV[ CPF TKUM CUUGUUOGPV� GHHGEV QH VGORQTCN HCEVQTU� +PJCNCVKQP 6QZKEQN�

�� ��������

5GNITCFG� /� -�� +NNKPI� ,� 9�� 5VCTPGU� &� /�� 5VGCF� #� )�� /¾PCEJG� /� )�� 5VGXGPU� /� #� 
�����

'XCNWCVKQP QH GHHGEVU QH Q\QPG GZRQUWTG QP KPHNWGP\C KPHGEVKQP KP OKEG WUKPI UGXGTCN KPFKECVQTU QH

UWUEGRVKDKNKV[� (WPFCO� #RRN� 6QZKEQN� ��� ��������

5GNITCFG� /� -�� &CPKGNU� /� ,�� )TQUG� '� %� 
����� #EWVG� UWDEJTQPKE� CPF EJTQPKE GZRQUWTG VQ C UKOWNCVGF

WTDCP RTQHKNG QH Q\QPG� GHHGEVU QP GZVTCRWNOQPCT[ PCVWTCN MKNNGT EGNN CEVKXKV[ CPF N[ORJQE[VG

OKVQIGPKE TGURQPUGU� +PJCNCVKQP 6QZKEQN� �� ��������

5JGNNG[� 5� #�� 2CEKIC� ,� '�� $CNKU� ,� 7� 
����� .WPI UWTHCEVCPV RJQURJQNKRKFU KP FKHHGTGPV CPKOCN URGEKGU� .KRKFU

��� ��������

5JGTYKP� 4� 2�� 4KEJVGTU� 8� 
����� 'HHGEV QH ��� RRO Q\QPG GZRQUWTG QP V[RG ++ EGNNU CPF CNXGQNCT YCNNU QH

PGYDQTP OKEG� CP KOCIG�CPCN[UKU SWCPVKVCVKQP� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

5JGTYQQF� 4� .�� .KRRGTV� 9� '�� )QNFUVGKP� '� 
����� 'HHGEV QH ���� RRO Q\QPG QP CNXGQNCT OCETQRJCIG

N[UQ\[OG NGXGNU KP TCVU YKVJ EJTQPKE RWNOQPCT[ DCEVGTKCN KPHGEVKQP� 'PXKTQP� 4GU� ��� ��������

5JKOWTC� 5�� /CGFC� 5�� 6CMKUOKOC� 6� 
����� )KCPV NCOGNNCT DQFKGU KP CNXGQNCT V[RG ++ EGNNU QH TCVU GZRQUGF VQ C

NQY EQPEGPVTCVKQP QH Q\QPG� 4GURKTCVKQP ��� ��������

5JKQVUWMC� 4� 0�� ;GTOCMQHH� ,� -�� 1UJGTQHH� /� 4�� &TGY� 4� 6� 
����� 6JG EQODKPCVKQP QH Q\QPG CPF UKNKEC QP

VJG FGXGNQROGPV QH RWNOQPCT[ HKDTQUKU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

5JKTCKUJK� (�� $CPFQY� *� 
����� 6JG IGPGVKE GHHGEVU QH VJG RJQVQEJGOKECN TGCEVKQP RTQFWEVU QH RTQR[NGPG RNWU

01 QP EWNVWTGF %JKPGUG JCOUVGT EGNNU GZRQUGF KP XKVTQ� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ���������

5JKTCKUJK� (�� *CUJKOQVQ� 5�� $CPFQY� *� 
����� +PFWEVKQP QH UKUVGT�EJTQOCVKF GZEJCPIGU KP %JKPGUG JCOUVGT 8��

EGNNU D[ GZRQUWTG VQ VJG RJQVQEJGOKECN TGCEVKQP RTQFWEVU QH VQNWGPG RNWU 01 KP VJG ICU RJCUG� /WVCV��

4GU� ���� ��������



�����

5KDKNNG� ;�� 4G[PQNFU� *� ;� 
����� /CETQRJCIGU CPF RQN[OQTRJQPWENGCT PGWVTQRJKNU KP NWPI FGHGPUG CPF KPLWT[�

#O� 4GX� 4GURKT� &KU� ���� ��������

5KNDCWIJ� 5� #�� /CWFGTN[� ,� .� 
����� 'HHGEVU QH Q\QPG CPF UWNHWTKE CEKF CGTQUQN QP ICU VTCRRKPI KP VJG IWKPGC

RKI NWPI� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

5NCFG� 4�� *KIJHKNN� ,� 9�� *CVEJ� )� '� 
����� 'HHGEVU QH FGRNGVKQP QH CUEQTDKE CEKF QT PQPRTQVGKP UWNHJ[FT[NU QP

VJG CEWVG KPJCNCVKQP VQZKEKV[ QH PKVTQIGP FKQZKFG� Q\QPG� CPF RJQUIGPG� +PJCNCVKQP 6QZKEQN� �� ����

����

5OKNGT� -� .�� $TCF[� #� 0�� #PXGT� /� 4� 
����� *KUVQRCVJQNQIKECN GHHGEVU QH EJTQPKE GZRQUWTG QH (KUEJGT ���

TCVU VQ NQY�NGXGNU QH Q\QPG� 9CTTGP� /+� )GPGTCN /QVQTU 4GUGCTEJ .CDQTCVQTKGU� $KQOGFKECN 5EKGPEG

&GRCTVOGPV� TGUGCTEJ RWDNKECVKQP PQ� )/4������

5PKFGT� )� .�� -NGKPGTOCP� ,�� 6JWTNDGEM� 9� /�� $GPICNK� <� *� 
����� 6JG FGHKPKVKQP QH GORJ[UGOC� TGRQTV QH

C 0CVKQPCN *GCTV� .WPI� CPF $NQQF +PUVKVWVG� &KXKUKQP QH .WPI &KUGCUGU YQTMUJQR� #O� 4GX� 4GURKT�

&KU� ���� ��������

5RGPINGT� ,� &�� -GGNGT� )� ,�� -QWVTCMKU� 2�� 4[CP� 2� $�� 4CK\GPPG� /�� (TCPMNKP� %� #� 
����� 'ZRQUWTGU VQ

CEKFKE CGTQUQNU� +P� 5[ORQUKWO QP VJG JGCNVJ GHHGEVU QH CEKF CGTQUQNU� 1EVQDGT ����� 4GUGCTEJ

6TKCPING 2CTM� 0%� 'PXKTQP� *GCNVJ 2GTURGEV� ��� ������

5VGRJGPU� 4� ,�� 5NQCP� /� (�� 'XCPU� /� ,�� (TGGOCP� )� 
����C� 'CTN[ TGURQPUG QH NWPI VQ NQY NGXGNU QH Q\QPG�

#O� ,� 2CVJQN� ��� ������

5VGRJGPU� 4� ,�� 5NQCP� /� (�� 'XCPU� /� ,�� (TGGOCP� )� 
����D� #NXGQNCT 6[RG � EGNN TGURQPUG VQ GZRQUWTG VQ

��� RRO 1 HQT UJQTV RGTKQFU� 'ZR� /QN� 2CVJQN� ��� �������

5VGRJGPU� 4� ,�� 5NQCP� /� (�� )TQVJ� &� )�� 0GIK� &� 5�� .WPCP� -� &� 
����� %[VQNQIKE TGURQPUG QH RQUVPCVCN

TCV NWPIU VQ 1 QT 01 GZRQUWTG� #O� ,� 2CVJQN� ��� ��������� �

5VGRJGPU� 4� ,�� $WPVOCP� &� ,�� 0GIK� &� 5�� 2CTMJWTUV� 4� /�� 6JQOCU� &� 9� 
����� 6KUUWG NGXGNU QH

XKVCOKP ' KP VJG NWPI CPF VJG EGNNWNCT TGURQPUG VQ KPLWT[ TGUWNVKPI HTQO QZKFCPV ICU GZRQUWTG� %JGUV

��
UWRRN��� ��5���5�

5VKNGU� ,�� 6[NGT� 9� 5� 
����� #IG�TGNCVGF OQTRJQOGVTKE FKHHGTGPEGU KP TGURQPUGU QH TCV NWPIU VQ Q\QPG� 6QZKEQN�

#RRN� 2JCTOCEQN� ��� ��������

5VQPGT� )� &� 
����� .WPI VWOQTU KP UVTCKP # OKEG CU C DKQCUUC[ HQT ECTEKPQIGPKEKV[ QH GPXKTQPOGPVCN EJGOKECNU�

'ZR� .WPI 4GU� ��� ��������

5VQPGT� )� &�� 5JKOMKP� /� $� 
����� .WPI VWOQTU KP UVTCKP # OKEG CU C DKQCUUC[ HQT ECTEKPQIGPKEKV[�

+P� /KNOCP� *� #�� 9GKUDWTIGT� '� -�� GFU� *CPFDQQM QH ECTEKPQIGP VGUVKPI� 2CTM 4KFIG� 0,� 0Q[GU

2WDNKECVKQPU� RR� ��������

5W\WMK� '�� 6CMCJCUJK� ;�� #KFC� 5�� -KOWNC� ;�� +VQ� ;�� /KWTC� 6� 
����� #NVGTCVKQP KP UWTHCEG UVTWEVWTG QH

%NCTC EGNNU CPF RWNOQPCT[ E[VQEJTQOG 2����D NGXGN KP TCVU GZRQUGF VQ Q\QPG� 6QZKEQNQI[

��� ��������

5\CTGM� ,� .� 
����� %QPUGSWGPEGU QH RTQNQPIGF KPJCNCVKQP QH Q\QPG QP (����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV ++�

/GEJCPKECN RTQRGTVKGU� TGURQPUGU VQ DTQPEJQCEVKXG UVKOWNK� CPF GKEQUCPQKF TGNGCUG KP KUQNCVGF NCTIG

CPF UOCNN CKTYC[U� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

6CMCJCUJK� ;�� /KWTC� 6� 
����� +P XKXQ GHHGEVU QH PKVTQIGP FKQZKFG CPF Q\QPG QP ZGPQDKQVKE OGVCDQNK\KPI U[UVGOU

QH TCV NWPIU� 6QZKEQN� .GVV� ��� ��������



�����

6CMCJCUJK� ;�� /KWTC� 6� 
����� # UGNGEVKXG GPJCPEGOGPV QH ZGPQDKQVKE OGVCDQNK\KPI U[UVGOU QH TCV NWPIU D[

RTQNQPIGF GZRQUWTG VQ Q\QPG� 'PXKTQP� 4GU� ��� ��������

6CMCJCUJK� ;�� /KWTC� 6� 
����� 'HHGEVU QH PKVTQIGP FKQZKFG CPF Q\QPG KP EQODKPCVKQP QP ZGPQDKQVKE OGVCDQNK\KPI

CEVKXKVKGU QH TCV NWPIU� 6QZKEQNQI[ ��� ��������

6CMCJCUJK� ;�� /KWTC� 6� 
����� 4GURQPUGU QH E[VQEJTQOG 2���� KUQ\[OGU QH TCV NWPI VQ KP XKXQ GZRQUWTG VQ

Q\QPG� 6QZKEQN� .GVV� ��� ��������

6CMCJCUJK� ;�� /KWTC� 6�� -WDQVC� -� 
����� +P XKXQ GHHGEV QH Q\QPG KPJCNCVKQP QP ZGPQDKQVKE OGVCDQNKUO QH NWPI

CPF NKXGT QH TCVU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

6CMCJCUJK� ;�� /KWTC� 6�� -KOWTC� 5� 
����� # FGETGCUG KP UGTWO TGVKPQN D[ KP XKXQ GZRQUWTGU QH TCVU VQ Q\QPG�

+PV� ,� 8KVCO� 0WVT� 4GU� ��� ��������

6CP� 9� %�� $GVJGN� 4� #� 
����� 6JG GHHGEV QH RNCVGNGV CEVKXCVKPI HCEVQT CPVCIQPKUV QP Q\QPG�KPFWEGF CKTYC[

KPHNCOOCVKQP CPF DTQPEJKCN J[RGTTGURQPUKXGPGUU KP IWKPGC RKIU� #O� 4GX� 4GURKT� &KU�

���� ��������

6CPUYGNN� #� -� 
����� &GVGEVKQP QH RCTCETKPG HCEVQTU KP QZKFCPV NWPI KPLWT[� %CODTKFIG� /#� *GCNVJ 'HHGEVU

+PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

6CPUYGNN� #� -�� (TCJGT� .� ,�� )TQUG� '� %� 
����� %KTEWNCVKPI HCEVQTU VJCV OQFKH[ NWPI EGNN &0# U[PVJGUKU

HQNNQYKPI GZRQUWTG VQ KPJCNGF QZKFCPVU� +� 'HHGEV QH UGTWO CPF NCXCIG QP NWPI HKDTQDNCUVU HQNNQYKPI

GZRQUWTG QH CFWNV TCVU VQ � RRO Q\QPG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

6CPUYGNN� #� -�� (TCJGT� .� ,�� )TQUG� '� %� 
����� %KTEWNCVKPI HCEVQTU VJCV OQFKH[ NWPI EGNN &0# U[PVJGUKU

HQNNQYKPI GZRQUWTG VQ KPJCNGF QZKFCPVU� ++� 'HHGEV QH UGTWO CPF NCXCIG QP NWPI RPGWOQE[VGU

HQNNQYKPI GZRQUWTG QH CFWNV TCVU VQ � RRO Q\QPG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

6CTMKPIVQP� $� -�� 9W� 4�� 5WP� 9��/�� 0KMWNC� -� ,�� 9KNUQP� &� 9�� .CUV� ,� #� 
����� +P XKVTQ GZRQUWTG QH

VTCEJGQDTQPEJKCN GRKVJGNKCN EGNNU CPF QH VTCEJGCN GZRNCPVU VQ Q\QPG� 6QZKEQNQI[ ��� ������

6GKIG� $�� /E/CPWU� 6� 6�� /WFF� ,� $� 
����� 4GCEVKQP QH Q\QPG YKVJ RJQURJCVKF[NEJQNKPG NKRQUQOGU CPF VJG

N[VKE GHHGEV QH RTQFWEVU QP TGF DNQQF EGNNU� %JGO� 2J[U� .KRKFU ��� ��������

6GRRGT� ,� 5�� 9GKUU� $� 
����� &GVGTOKPCPVU QH DGJCXKQTCN TGURQPUG YKVJ Q\QPG GZRQUWTG� ,� #RRN� 2J[UKQN�

��� ��������

6GRRGT� ,� 5�� 9QQF� 4� 9� 
����� $GJCXKQTCN GXCNWCVKQP QH VJG KTTKVCVKPI RTQRGTVKGU QH Q\QPG� 6QZKEQN� #RRN�

2JCTOCEQN� ��� ��������

6GRRGT� ,� .�� 9GKUU� $�� %QZ� %� 
����� /KETQCPCN[UKU QH Q\QPG FGRTGUUKQP QH OQVQT CEVKXKV[� 6QZKEQN� #RRN�

2JCTOCEQN� ��� ��������

6GRRGT� ,� .�� 9GKUU� $�� 9QQF� 4� 9� 
����� $GJCXKQTCN KPFKEGU QH Q\QPG GZRQUWTG� +P� .GG� 5� &�� /WUVCHC�

/� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN U[ORQUKWO QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF

TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ ����� 2KPGJWTUV� 0%� 2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE

2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP OQFGTP GPXKTQPOGPVCN VQZKEQNQI[� X� ���

6GRRGT� ,� 5�� 9GKUU� $�� 9QQF� 4� 9� 
����� #NVGTCVKQPU KP DGJCXKQT RTQFWEGF D[ KPJCNGF Q\QPG QT COOQPKC�

(WPFCO� #RRN� 6QZKEQN� �� ����������



�����

6GRRGT� ,� 5�� %QUVC� &� .�� .GJOCPP� ,� 4�� 9GDGT� /� (�� *CVEJ� )� '� 
����� 7PCVVGPWCVGF UVTWEVWTCN CPF

DKQEJGOKECN CNVGTCVKQPU KP VJG TCV NWPI FWTKPI HWPEVKQPCN CFCRVCVKQP VQ Q\QPG� #O� 4GX� 4GURKT� &KU�

���� ��������

6GRRGT� ,� 5�� 9KGUVGT� /� ,�� 9GDGT� /� (�� /¾PCEJG� /� )� 
����� /GCUWTGOGPVU QH ECTFKQRWNOQPCT[

TGURQPUG KP CYCMG TCVU FWTKPI CEWVG GZRQUWTG VQ PGCT�CODKGPV EQPEGPVTCVKQPU QH Q\QPG� (WPFCO�

#RRN� 6QZKEQN� ��� �����

6GRRGT� ,� 5�� 9KGUVGT� /� ,�� 9GDGT� /� (�� (KV\IGTCNF� 5�� %QUVC� &� .� 
����� %JTQPKE GZRQUWTG VQ C UKOWNCVGF

WTDCP RTQHKNG QH Q\QPG CNVGTU XGPVKNCVQT[ TGURQPUGU VQ ECTDQP FKQZKFG EJCNNGPIG KP TCVU� (WPFCO� #RRN�

6QZKEQN� ��� ������

6GRRGT� ,� 5�� GV CN� 
����� 6JG TGNCVKXG EQPVTKDWVKQP QH EQPEGPVTCVKQP CPF FWTCVKQP VQ Q\QPG 
1 ��KPFWEGF NWPI�

KPLWT[� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ �

'PXKTQPOGPVCN 'HHGEVU 4GUGCTEJ .CDQTCVQT[� 2WNOQPCT[ 6QZKEQNQI[ $TCPEJ�

6GRRGT� ,� 5�� GV CN� 
����� 6KOG EQWTUG QH KPHNCOOCVKQP KP VJG TCV GZRQUGF VQ Q\QPG HQT UJQTV CPF RTQNQPIGF

RGTKQFU YKVJ KPVGTOKVVGPV J[RGTXGPVKNCVKQP� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN

2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ � 'PXKTQPOGPVCN 'HHGEVU 4GUGCTEJ .CDQTCVQT[� 2WNOQPCT[

6QZKEQNQI[ $TCPEJ�

6GTCFC� 0�� /K\QIWEJK� +�� -QJPQ� 6�� *C[CUJK� ;� 
����� 2WNOQPCT[ GHHGEVU KP TCVU KPFWEGF D[ RTQNQPIGF

GZRQUWTG VQ C OKZVWTG QH 1 CPF 01 � ,� ,RP� 5QE� #KT 2QNNWV� ��� ��������� �

6JQOCUUGP� &� )� 
����� 7PFGTUVCPFKPI OGEJCPKUOU QH ECTEKPQIGPGUKU WUKPI TCV VTCEJGCN GRKVJGNKCN EGNNU KP XKVTQ�

+P� 2TQEGGFKPIU QH VJG U[ORQUKWO QP EWTTGPV EQPEGRVU CPF CRRTQCEJGU QP CPKOCN VGUV CNVGTPCVKXGU�

(GDTWCT[� #DGTFGGP 2TQXKPI )TQWPFU� /&� 9CUJKPIVQP� &%� 7�5� &GRCTVOGPV QH 'PGTI[�

%10(����������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� &'����������

6JQOCUUGP� &� )�� *CTMGOC� ,� 4�� 5VGRJGPU� 0� &�� )TKHHKVJ� 9� %� 
����� 2TGPGQRNCUVKE VTCPUHQTOCVKQP QH TCV

VTCEJGCN GRKVJGNKCN EGNNU D[ Q\QPG� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

6JQOCUUGP� &� )�� *CTMGOC� ,� 4�� 5WP� ,� &�� 5VGRJGPU� 0� &�� )TKHHKVJ� 9� %� 
����� 6JG TQNG QH Q\QPG KP

VTCEJGCN EGNN VTCPUHQTOCVKQP� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

6KEG� 4� 4�� $GPFGT� /� #�� +XGVV� ,� .�� &TGY� 4� 6� 
����� %[VQIGPGVKE GHHGEVU QH KPJCNGF Q\QPG� /WVCV� 4GU�

��� ��������

6KNVQP� $� '� 
����� 4GXKGYU QH RCRGT D[ *CUUGVV GV CN�� �/WTKPG NWPI ECTEKPQIGPGUKU HQNNQYKPI GZRQUWTG VQ

CODKGPV Q\QPG EQPEGPVTCVKQPU� 
,0%+ ��� �������� =OGOQTCPFWO VQ $� ,QTFCP� &� ,� /E-GG� CPF

*� 4KEJOQPF� 7�5� '2#�1#325?� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP

#IGPE[� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN %TKVGTKC CPF #UUGUUOGPV

1HHKEG� /CTEJ ���

6WTPGT� %� 4�� -NGGDGTIGT� 5� 4�� 5RCPPJCMG� '� 9� 
����� 2TGGZRQUWTG VQ Q\QPG DNQEMU VJG CPVKIGP�KPFWEGF NCVG

CUVJOCVKE TGURQPUG QH VJG ECPKPG RGTKRJGTCN CKTYC[U� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

6[NGT� 9� 5� 
����� %QORCTCVKXG UWDITQUU CPCVQO[ QH NWPIU� RNGWTCU� KPVGTNQDWNCT UGRVC� CPF FKUVCN CKTYC[U�

#O� 4GX� 4GURKT� &KU� ���� 5���5���

6[NGT� 9� 5�� ,WNKCP� /� &� 
����� )TQUU CPF UWDITQUU CPCVQO[ QH NWPIU� RNGWTC� EQPPGEVKXG VKUUWG UGRVC� FKUVCN

CKTYC[U� CPF UVTWEVWTCN WPKVU� +P� 2CTGPV� 4� #�� GF� %QORCTCVKXG DKQNQI[ QH VJG PQTOCN NWPI� X� ��

VTGCVKUG QP RWNOQPCT[ VQZKEQNQI[� $QEC 4CVQP� (.� %4% 2TGUU� RR� ������



�����

6[NGT� 9� 5�� 6[NGT� 0� -�� .CUV� ,� #�� $CTUVQY� 6� ,�� /CINKCPQ� &� ,�� *KPFU� &� /� 
����� 'HHGEVU QH Q\QPG

QP NWPI CPF UQOCVKE ITQYVJ� 2CKT HGF TCVU CHVGT Q\QPG GZRQUWTG CPF TGEQXGT[ RGTKQFU� 6QZKEQNQI[

��� �����

6[NGT� 9� 5�� 6[NGT� 0� -�� .CUV� ,� #�� )KNNGURKG� /� ,�� $CTUVQY� 6� ,� 
����� %QORCTKUQP QH FCKN[ CPF UGCUQPCN

GZRQUWTGU QH [QWPI OQPMG[U VQ Q\QPG� 6QZKEQNQI[ ��� ��������

6[NGT� 9� 5�� 6[NGT� 0� -�� *KPFU� &�� /CINKCPQ� &�� 6CTMKPIVQP� $� 
����C� +PHNWGPEG QH GZRQUWTG TGIKOGP QP

GHHGEVU QH GZRGTKOGPVCN Q\QPG UVWFKGU� GHHGEVU QH FCKN[ CPF GRKUQFKE QT UGCUQPCN E[ENGU QH GZRQUWTG CPF

RQUV�GZRQUWTG� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI CPF GZJKDKVKQP QH VJG #KT � 9CUVG /CPCIGOGPV

#UUQEKCVKQP� ,WPG� 8CPEQWXGT� $%� %CPCFC� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP�

RCRGT PQ� ���������

6[NGT� 9� 5�� 6[NGT� 0� -�� /CINKCPQ� &� ,�� *KPFU� &� /�� 6CTMKPIVQP� $�� ,WNKCP� /� &�� *[FG� &� /��

2NQRRGT� %� )�� &WPIYQTVJ� &� .� 
����D� 'HHGEVU QH Q\QPG KPJCNCVKQP QP NWPIU QH LWXGPKNG OQPMG[U�

/QTRJQOGVT[ CHVGT C �� OQPVJ GZRQUWTG CPF HQNNQYKPI C � OQPVJ RQUV�GZRQUWTG RGTKQF� +P�

$GTINWPF� 4� .�� .CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG GPXKTQPOGPV�

RCRGTU HTQO CP KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ� 2#� #KT �

9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# VTCPUCEVKQP UGTKGU PQ� 64�����

6[NGT� 9�� ,QPGU� ,�� $KTMU� '�� 2CUEQG� ,�� 5VGHHG[� '�� ,CTXKU� -�� *KPFU� &�� 6CTMKPIVQP� $� 
����E� 'HHGEVU QH

Q\QPG QP GZGTEKUKPI JQTUGU� C RTGNKOKPCT[ TGRQTV� 'SWKPG 'ZGTEKUG 2J[UKQN� �� ��������

6[UQP� %� #�� .WPCP� -� &�� 5VGRJGPU� 4� ,� 
����� #IG�TGNCVGF FKHHGTGPEGU KP )5*�UJWVVNG GP\[OGU KP 01 � QT�

1 �GZRQUGF TCV NWPIU� #TEJ� 'PXKTQP� *GCNVJ ��� ���������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� #KT SWCNKV[ ETKVGTKC HQT Q\QPG CPF QVJGT RJQVQEJGOKECN QZKFCPVU�

4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN

%TKVGTKC CPF #UUGUUOGPV 1HHKEG� TGRQTV PQU� '2#�������������C(�G(� �X� #XCKNCDNG HTQO� 06+5�

5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� #P CEKF CGTQUQNU KUUWG RCRGT� JGCNVJ GHHGEVU CPF CGTQOGVTKEU�

4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN

%TKVGTKC CPF #UUGUUOGPV 1HHKEG� TGRQTV PQ� '2#�������������(� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF�

8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� #KT SWCNKV[ ETKVGTKC HQT QZKFGU QH PKVTQIGP� 4GUGCTEJ 6TKCPING 2CTM�

0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN %TKVGTKC CPF #UUGUUOGPV

1HHKEG� TGRQTV PQU� '2#�������������C(�E(� �X� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�

2$���������� 2$���������� CPF 2$����������

7EJKFC� &� #�� $CNNQYG� %� #�� +TXKP� %� )�� .CTUGP� )� .� 
����� #UUGUUOGPV QH CKTYC[ TGURQPUKXGPGUU VQ

KPJCNGF OGVJCEJQNKPG CPF VJG GHHGEVU QH UJQTV�VGTO Q\QPG GZRQUWTG KP CIGF (KUEJGT���� TCVU� *'+

%QOOWP� �� ������

7EJK[COC� +�� ;QMQ[COC� '� 
����� 'HHGEVU QH UJQTV� CPF NQPI�VGTO GZRQUWTG VQ Q\QPG QP JGCTV TCVG CPF DNQQF

RTGUUWTG QH GORJ[UGOCVQWU TCVU� 'PXKTQP� 4GU� ��� ������

7EJK[COC� +�� 5KOQOWTC� ;�� ;QMQ[COC� '� 
����� 'HHGEVU QH CEWVG GZRQUWTG VQ Q\QPG QP JGCTV TCVG CPF DNQQF

RTGUUWTG QH VJG EQPUEKQWU TCV� 'PXKTQP� 4GU� ��� ��������

7OG\W� 6�� 5W\WMK� #� -�� /KWTC� 6�� -QK\WOK� #� 
����� 'HHGEVU QH Q\QPG CPF PKVTQIGP FKQZKFG QP FTKPMKPI CPF

GCVKPI DGJCXKQTU KP OKEG� 'PXKTQP� 4GU� ��� ������



�����

8CP $TGG� .�� 4QODQWV� 2� ,� #�� 4KGVLGPU� +� /� %� /�� &QTOCPU� ,� #� /� #�� /CTTC� /� 
�����

2CVJQDKQEJGOKECN GHHGEVU KP TCV NWPI TGNCVGF VQ GRKUQFKE Q\QPG GZRQUWTG� +P� 5EJPGKFGT� 6�� .GG�

5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU�

RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU�

#OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN

UEKGPEG ����

8CP $TGG� .�� /CTTC� /�� 4QODQWV� 2� ,� #� 
����� &KHHGTGPEGU KP RWNOQPCT[ DKQEJGOKECN CPF KPHNCOOCVQT[

TGURQPUGU QH TCVU CPF IWKPGC RKIU TGUWNVKPI HTQO FC[VKOG QT PKIJVVKOG� UKPING CPF TGRGCVGF GZRQUWTG

VQ Q\QPG� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

8CP FGT <GG� ,�� 8CP $GGM� '�� &WDDGNOCP� 6� /� #� 4�� 8CP 5VGXGPKPEM� ,� 
����� 6QZKE GHHGEVU QH Q\QPG QP

OWTKPG .��� HKDTQDNCUVU� FCOCIG VQ &0#� $KQEJGO� ,� ���� ������

8CP .QXGTGP� *�� 4QODQWV� 2� ,� #�� 9CIGPCCT� 5L� 5E�� 9CNXQQTV� *� %�� 8QU� ,� )� 
����� 'HHGEVU QH Q\QPG QP

VJG FGHGPUG VQ C TGURKTCVQT[ .KUVGTKC OQPQE[VQIGPGU KPHGEVKQP KP VJG TCV� UWRRTGUUKQP QH OCETQRJCIG

HWPEVKQP CPF EGNNWNCT KOOWPKV[ CPF CIITCXCVKQP QH JKUVQRCVJQNQI[ KP NWPI CPF NKXGT FWTKPI KPHGEVKQP�

6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

8CP .QXGTGP� *�� -TCLPE� '� +�� 4QODQWV� 2� ,�� $NQOOCGTV� (� #�� 8QU� ,� )� 
����� 'HHGEVU QH Q\QPG�

JGZCEJNQTQDGP\GPG� CPF DKU
VTK�P�DWV[NVKP�QZKFG QP PCVWTCN MKNNGT CEVKXKV[ KP VJG TCV NWPI� 6QZKEQN�

#RRN� 2JCTOCEQN� ���� ������

8GPKPIC� 6� 5�� 'XGN[P� 2� 
����� #EVKXKV[ EJCPIGU QH RWNOQPCT[ OCETQRJCIGU CHVGT KP XKXQ GZRQUWTG VQ Q\QPG CU

FGOQPUVTCVGF D[ EGNN CFJGTGPEG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

8GPKPIC� 6� 5�� (KFNGT� 8� 
����� 1\QPG�KPFWEGF GNGXCVKQP QH ETGCVKPG MKPCUG CEVKXKV[ KP DNQQF RNCUOC QH TCVU�

'PXKTQP� 4GU� ��� ��������

8KEVQTKP� -� 
����� 4GXKGY QH VJG IGPQVQZKEKV[ QH Q\QPG� /WVCV� 4GU� ���� ��������

8KEVQTKP� -�� 5V�JNDGTI� /� 
����C� 2JQVQEJGOKECN HQTOCVKQP QH OWVCIGPKE EQORQWPFU HTQO CNMGPGU CPF Q\QPG QT

PKVTQIGP FKQZKFG� 'PXKTQP� /QN� /WVCIGP� ��� ������

8KEVQTKP� -�� 5V�JNDGTI� /� 
����D� # OGVJQF HQT UVWF[KPI VJG OWVCIGPKEKV[ QH UQOG ICUGQWU EQORQWPFU KP

5CNOQPGNNC V[RJKOWTKWO� 'PXKTQP� /QN� /WVCIGP� ��� ������

9CNVGTU� '� *�� 1	$[TPG� 2� /�� )TCH� 2� &�� (CDDTK� .� /�� 0CFGN� ,� #� 
����� 6JG TGURQPUKXGPGUU QH CKTYC[

UOQQVJ OWUENG KP XKVTQ HTQO FQIU YKVJ CKTYC[ J[RGT�TGURQPUKXGPGUU KP XKXQ� %NKP� 5EK� ��� ��������

9CTTGP� &� .�� .CUV� ,� #� 
����� 5[PGTIKUVKE KPVGTCEVKQP QH Q\QPG CPF TGURKTCDNG CGTQUQNU QP TCV NWPIU� +++� Q\QPG

CPF UWNHWTKE CEKF CGTQUQN� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

9CTTGP� &� .�� )WVJ� &� ,�� .CUV� ,� #� 
����� 5[PGTIKUVKE KPVGTCEVKQP QH Q\QPG CPF TGURKTCDNG CGTQUQNU QP TCV

NWPIU� ++� U[PGTI[ DGVYGGP COOQPKWO UWNHCVG CGTQUQN CPF XCTKQWU EQPEGPVTCVKQPU QH Q\QPG� 6QZKEQN�

#RRN� 2JCTOCEQN� ��� ��������

9CTTGP� &� .�� *[FG� &� /�� .CUV� ,� #� 
����� 5[PGTIKUVKE KPVGTCEVKQP QH Q\QPG CPF TGURKTCDNG CGTQUQNU QP TCV

NWPIU� +8� 2TQVGEVKQP D[ SWGPEJGTU QH TGCEVKXG QZ[IGP URGEKGU� 6QZKEQNQI[ ��� ��������

9CVCPCDG� 5�� (TCPM� 4�� ;QMQ[COC� '� 
����� #EWVG GHHGEVU QH Q\QPG QP NWPIU QH ECVU� +� HWPEVKQPCN� #O� 4GX�

4GURKT� &KU� ���� ����������



�����

9CVMKPUQP� 9� 2�� )QTFQP� %� ,� 
����� %CXGCVU TGICTFKPI VJG WUG QH VJG NCDQTCVQT[ TCV CU C OQFGN HQT CEWVG

VQZKEQNQIKECN UVWFKGU� OQFWNCVKQP QH VJG VQZKE TGURQPUG XKC RJ[UKQNQIKECN CPF DGJCXKQTCN OGEJCPKUOU�

6QZKEQNQI[ ��� ������

9CVMKPUQP� 9� 2�� *KIJHKNN� ,� 9�� )QTFQP� %� ,� 
����� /QFWNCVKPI GHHGEV QH DQF[ VGORGTCVWTG QP VJG VQZKE

TGURQPUG RTQFWEGF D[ VJG RGUVKEKFG EJNQTFKOGHQTO KP TCVU� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

9CVMKPUQP� 9� 2�� #KNGTW� #� #�� &QYF� 5� /�� &QGTHNGT� &� .�� 6GRRGT� ,� 5�� %QUVC� &� .� 
����� #EWVG

GHHGEVU QH Q\QPG QP JGCTV TCVG CPF DQF[ VGORGTCVWTG KP VJG WPCPGUVJGVK\GF� WPTGUVTCKPGF TCV OCKPVCKPGF

CV FKHHGTGPV CODKGPV VGORGTCVWTGU� +PJCNCVKQP 6QZKEQN� �� ��������

9GIPGT� %� &� 
����� %JCTCEVGTK\CVKQP QH F[PCOKE TGURKTCVQT[ OGEJCPKEU D[ OGCUWTKPI RWNOQPCT[ CPF

TGURKTCVQT[ U[UVGO KORGFCPEGU KP CFWNV DQPPGV OQPMG[U 
/CECEC TCFKCVC�� KPENWFKPI VJG GHHGEVU QH

NQPI�VGTO GZRQUWTG VQ NQY�NGXGN Q\QPG =2J�&� FKUUGTVCVKQP?� &CXKU� %#� 7PKXGTUKV[ QH %CNKHQTPKC�

)TCFWCVG &KXKUKQP� #XCKNCDNG HTQO� 7PKXGTUKV[ /KETQHKNOU +PVGTPCVKQPCN� #PP #TDQT� /+� RWDNKECVKQP

PQ� ��������

9GKDGN� '� 4� 
����� /QTRJQOGVT[ QH VJG JWOCP NWPI� 0GY ;QTM� 0;� #ECFGOKE 2TGUU +PE�

9GKDGN� '� 4� 
����� +U VJG NWPI DWKNV TGCUQPCDN[!� VJG ���� ,� $WTPU #ODGTUQP NGEVWTG� #O� 4GX� 4GURKT� &KU�

���� ��������

9GKUU� $�� (GTKP� ,�� /GTKICP� 9�� 5VGTP� 5�� %QZ� %� 
����� /QFKHKECVKQP QH TCV QRGTCPV DGJCXKQT D[ Q\QPG

GZRQUWTG� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

9KNNKCOU� 5� ,�� %JCTNGU� ,� /�� /GP\GN� &� $� 
����� 1\QPG KPFWEGF CNVGTCVKQPU KP RJGPQN TGF CDUQTRVKQP HTQO

VJG TCV NWPI� 6QZKEQN� .GVV� �� ��������

9KNUQP� &� 9�� 2NQRRGT� %� )�� &WPIYQTVJ� &� .� 
����� 6JG TGURQPUG QH VJG OCECSWG VTCEJGQDTQPEJKCN

GRKVJGNKWO VQ CEWVG Q\QPG KPLWT[� C SWCPVKVCVKXG WNVTCUVTWEVWTCN CPF CWVQTCFKQITCRJKE UVWF[�

#O� ,� 2CVJQN� ���� ��������

9KVUEJK� *� 
����� 1\QPG� PKVTQIGP FKQZKFG CPF NWPI ECPEGT� C TGXKGY QH UQOG TGEGPV KUUWGU CPF RTQDNGOU�

6QZKEQNQI[ ��� �����

9KVUEJK� *� 
����� 'HHGEVU QH QZ[IGP CPF Q\QPG QP OQWUG NWPI VWOQTKIGPGUKU� 'ZR� .WPI 4GU� ��� ��������

9KVUEJK� *�� 9KNUQP� &� 9�� 2NQRRGT� %� )� 
����C� /QFWNCVKQP QH0�PKVTQUQFKGVJ[NCOKPG�KPFWEGF JCOUVGT NWPI

VWOQTU D[ Q\QPG� 6QZKEQNQI[ ��� ��������

9KVUEJK� *� 2�� $TGKFGT� /� #�� 5EJWNNGT� *� /� 
����D� (CKNWTG QH Q\QPG CPF PKVTQIGP FKQZKFG VQ GPJCPEG NWPI

VWOQT FGXGNQROGPV KP JCOUVGTU� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���

9TKIJV� '� 5�� 9JKVG� &� /�� $TCF[� #� 0�� .K� .� %�� &	#TE[� ,� $�� 5OKNGT� -� .� 
����� &0# U[PVJGUKU KP

RWNOQPCT[ CNXGQNCT OCETQRJCIGU CPF V[RG ++ EGNNU� GHHGEVU QH Q\QPG GZRQUWTG CPF VTGCVOGPV YKVJ

��FKHNWQTQOGVJ[NQTPKVJKPG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ������

9TKIJV� '� 5�� -GJTGT� ,� 2�� 9JKVG� &� /�� 5OKNGT� -� .� 
����� 'HHGEVU QH EJTQPKE GZRQUWTG VQ Q\QPG QP

EQNNCIGP KP TCV NWPI� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������



�����

9TKIJV� '�� )TQUU� -�� 5OKNGT� -� 
����� %QPVKPWQWU EJTQPKE GZRQUWTG VQ Q\QPG� DKQEJGOKECN� HWPEVKQPCN CPF

JKUVQRCVJQNQIKE GHHGEVU KP TCV NWPI� 2TGUGPVGF CV� ��PF CPPWCN OGGVKPI QH VJG #KT � 9CUVG

/CPCIGOGPV #UUQEKCVKQP� ,WPG� #PCJGKO� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV

#UUQEKCVKQP� RCRGT PQ� ��������

9TKIJV� '� 5�� 9JKVG� &� /�� 5OKNGT� -� .� 
����� 'HHGEVU QH EJTQPKE GZRQUWTG VQ Q\QPG QP RWNOQPCT[ NKRKFU KP

TCVU� 6QZKEQNQI[ ��� ��������

;CPCK� /�� 1JTWK� 6�� #KMCYC� 6�� 1MC[COC� *�� 5GMK\CYC� -�� /CG[COC� -�� 5CUCMK� *�� 6CMKUJKOC� 6� 
�����

1\QPG KPETGCUGU UWUEGRVKDKNKV[ VQ CPVKIGP KPJCNCVKQP KP CNNGTIKE FQIU� ,� #RRN� 2J[UKQN� ��� ����������

;GCFQP� /�� 9KNMKPUQP� &�� &CTNG[�7UOCT� 8�� 1	NGCT[� 8� ,�� 2C[PG� #� 0� 
����� /GEJCPKUOU EQPVTKDWVKPI VQ

Q\QPG�KPFWEGF DTQPEJKCN J[RGTTGCEVKXKV[ KP IWKPGC�RKIU� 2WNO� 2JCTOCEQN� �� ������

;QMQ[COC� '�� (TCPM� 4� 
����� 4GURKTCVQT[ WRVCMG QH Q\QPG KP FQIU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

;QMQ[COC� '�� +EJKMCYC� +� 
����� =5VWF[ QP VJG DKQNQIKECN GHHGEVU QH CVOQURJGTKE RQNNWVCPVU?� +P� 4GUGCTEJ TGRQTV

HQT HWPFU QH VJG 'PXKTQPOGPV #IGPE[ KP ����� 6QM[Q� ,CRCP� 6JG +PUVKVWVG QH 2WDNKE *GCNVJ�

&GRCTVOGPV QH +PFWUVTKCN *GCNVJ� RR� ����`�����

;QMQ[COC� '�� +EJKMCYC� +�� -CYCK� -� 
����� &QGU PKVTQIGP FKQZKFG OQFKH[ VJG TGURKTCVQT[ GHHGEVU QH Q\QPG! +P�

.GG� 5� &�� GF� 0KVTQIGP QZKFGU CPF VJGKT GHHGEVU QP JGCNVJ� #PP #TDQT� /+� #PP #TDQT 5EKGPEG

2WDNKUJGTU� +PE�� RR� ��������

;QMQ[COC� '�� +EJKMCYC� +�� 0CODW� <�� -CYCK� -�� -[QPQ� ;� 
����� 4GURKTCVQT[ GHHGEVU QH KPVGTOKVVGPV

GZRQUWTG VQ Q\QPG QH TCVU� 'PXKTQP� 4GU� ��� ��������

;QMQ[COC� '�� 0CODW� <�� +EJKMCYC� +�� 7EJK[COC� +�� #TCMCYC� *� 
����� 2WNOQPCT[ TGURQPUG VQ GZRQUWTG VQ

Q\QPG QH GORJ[UGOCVQWU TCVU� 'PXKTQP� 4GU� ��� ��������

;QMQ[COC� '�� )QVQ� *�� -CYCK� -�� -[QPQ� *� 
����C� /GEJCPKECN RTQRGTVKGU QH TCDDKV NWPI YKVJ GFGOC ECWUGF

D[ GZRQUWTG VQ Q\QPG� ,� 'PXKTQP� 2CVJQN� 6QZKEQN� 1PEQN� �� �������

;QMQ[COC� '�� 7EJK[COC� +�� #TKVQ� *� 
����D� 'ZVTCRWNOQPCT[ GHHGEVU QH NQY NGXGN Q\QPG GZRQUWTG�

+P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ

CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 7�5��&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ �����

0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU�

RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

;QWPI� %�� $JCNNC� &� -� 
����� 6KOG EQWTUG QH RGTOGCDKNKV[ EJCPIGU CPF 2/0 HNWZ KP TCV VTCEJGC HQNNQYKPI

1 GZRQUWTG� (WPFCO� #RRN� 6QZKEQN� ��� ���������

<GNCE� 4� '�� %TQOTQ[� *� .�� $QNEJ� 9� '�� ,T�� &WPCXCPV� $� )�� $GXKU� *� #� 
����C� +PJCNGF Q\QPG CU C

OWVCIGP� +� EJTQOQUQOG CDGTTCVKQPU KPFWEGF KP %JKPGUG JCOUVGT N[ORJQE[VGU� 'PXKTQP� 4GU� �� ����

����

<GNCE� 4� '�� %TQOTQ[� *� .�� $QNEJ� 9� '�� ,T�� &WPCXCPV� $� )�� $GXKU� *� #� 
����D� +PJCNGF Q\QPG CU C

OWVCIGP� ++� GHHGEV QP VJG HTGSWGPE[ QH EJTQOQUQOG CDGTTCVKQPU QDUGTXGF KP KTTCFKCVGF %JKPGUG

JCOUVGTU� 'PXKTQP� 4GU� �� ��������

<GNKMQHH� ,� 6�� -TCGOGT� )��.�� 8QIGN� /� %�� 5EJNGUKPIGT� 4� $� 
����� +OOWPQOQFWNCVKPI GHHGEVU QH Q\QPG QP

OCETQRJCIG HWPEVKQPU KORQTVCPV HQT VWOQT UWTXGKNNCPEG CPF JQUV FGHGPUG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ

��� ��������



�����

<KFGPDGTI�%JGTT� 5�� *CP� $�� &WDKEM� /� #�� -GGP� %� .� 
����� +PHNWGPEG QH FKGVCT[�KPFWEGF EQRRGT CPF

OCPICPGUG FGHKEKGPE[ QP Q\QPG�KPFWEGF EJCPIGU KP NWPI CPF NKXGT CPVKQZKFCPV U[UVGOU� 6QZKEQN� .GVV�

��� ������

<KVPKM� .� #�� 5EJYCTV\� .� 9�� /E3WKNNGP� 0� -�� <GG� ;� %�� 1UGDQNF� ,� 9� 
����� 2WNOQPCT[ EJCPIGU

KPFWEGF D[ NQY�NGXGN Q\QPG� OQTRJQNQIKECN QDUGTXCVKQPU� ,� 'PXKTQP� 2CVJQN� 6QZKEQN� �� ��������



���

���

*WOCP�*GCNVJ�'HHGEVU�QH�1\QPG�CPF
4GNCVGF�2JQVQEJGOKECN�1ZKFCPVU

�����+PVTQFWEVKQP
+P�VJG�RTGXKQWU�EJCRVGT��TGUWNVU�QH�Q\QPG�
1 ��UVWFKGU�KP�NCDQTCVQT[�CPKOCNU�YGTG�

RTGUGPVGF�KP�QTFGT�VQ�WPFGTUVCPF�VJG�YKFG�TCPIG�QH�RQVGPVKCN�GHHGEVU�VJCV�OKIJV�QEEWT�KP�GZRQUGF

JWOCP�RQRWNCVKQPU�CPF�VQ�GZRCPF�VJG�WPFGTUVCPFKPI�QH�VJG�OGEJCPKUOU�QH�1 �VQZKEKV[�CPF�VJG�

DCUKE�GZRQUWTG�TGURQPUG�TGNCVKQPUJKRU�HQT�1 ���6JG�EQPEGRV�QH�SWCPVKVCVKXGN[�GZVTCRQNCVKPI�

TGUWNVU�HTQO�NCDQTCVQT[�CPKOCNU�VQ�JWOCPU�KU�HWTVJGT�GZRNQTGF�KP�%JCRVGT�����9JGPGXGT

RQUUKDNG��JQYGXGT��TKUM�CUUGUUOGPV�QH�RQNNWVCPVU�UJQWNF�DG�DCUGF�QP�FKTGEV�GXKFGPEG�QH�VJGKT

JGCNVJ�GHHGEVU�KP�JWOCP�RQRWNCVKQPU���+PHQTOCVKQP�QP�JWOCP�JGCNVJ�TGURQPUGU�VQ�1 �ECP�DG�

QDVCKPGF�VJTQWIJ�EQPVTQNNGF�JWOCP�GZRQUWTG�UVWFKGU�QP�XQNWPVGGT�UWDLGEVU�QT�VJTQWIJ�HKGNF�CPF

GRKFGOKQNQIKECN�UVWFKGU�QH�RQRWNCVKQPU�VJCV�CTG�GZRQUGF�VQ�CODKGPV�CKT�EQPVCKPKPI�1 ���
%QPVTQNNGF�JWOCP�UVWFKGU�V[RKECNN[�WUG�HKZGF�EQPEGPVTCVKQPU�QH�1 �WPFGT�ECTGHWNN[�TGIWNCVGF�

GPXKTQPOGPVCN�EQPFKVKQPU��YJGTGCU�TGCNKUVKE�1 �GZRQUWTG�EQPFKVKQPU�QEEWT�KP�HKGNF�CPF�

GRKFGOKQNQI[�UVWFKGU��DWV�CTG�OQTG�XCTKCDNG���6JG�RTKOCT[�RWTRQUG�QH�CNN�VJGUG�UVWFKGU�

JQYGXGT��KU�VQ�QDVCKP�GZRQUWTG�TGURQPUG�FCVC�HQT�1 ���6JKU�EJCRVGT�YKNN�UWOOCTK\G�VJG�TGUWNVU�

QH�EQPVTQNNGF�JWOCP��HKGNF��CPF�GRKFGOKQNQIKE�UVWFKGU�QP�VJG�JGCNVJ�GHHGEVU�QH�GZRQUWTG�VQ

1 �VJCV�JCXG�DGGP�RWDNKUJGF�QT�CEEGRVGF�HQT�RWDNKECVKQP�KP�VJG�RGGT�TGXKGYGF�NKVGTCVWTG���

(WTVJGT�GXCNWCVKQP�QH�VJG�OQUV�KORQTVCPV�MG[�KPHQTOCVKQP�HTQO�VJKU�EJCRVGT��CU�KV�TGNCVGU�VQ�VJG

TGUV�QH�VJG�FQEWOGPV��YKNN�DG�RTQXKFGF�KP�%JCRVGT����YJGTG�VJG�QXGTCNN�FCVCDCUG�QP�1 �JGCNVJ�

GHHGEVU�KU�KPVGITCVGF�CPF�UWOOCTK\GF�

/QUV�QH�VJG�UEKGPVKHKE�KPHQTOCVKQP�UGNGEVGF�HQT�TGXKGY�CPF�EQOOGPV�KP�VJKU�EJCRVGT

EQOGU�HTQO�VJG�NKVGTCVWTG�RWDNKUJGF�UKPEG�EQORNGVKQP�QH�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�


7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������5QOG�QH�VJGUG�PGYGT�UVWFKGU�YGTG�DTKGHN[

TGXKGYGF�KP�VJG�UWRRNGOGPV�VQ�VJCV�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

DWV�OQTG�VJQTQWIJ�GXCNWCVKQP�QH�VJGUG�UVWFKGU�KU�KPENWFGF�JGTG���+P�QTFGT�VQ�IKXG�C�DTQCFGT

QXGTXKGY�QH�VJG�MPQYP�JWOCP�JGCNVJ�GHHGEVU�QH�1 ��VJG�QNFGT�NKVGTCVWTG�KU�UWOOCTK\GF��CPF�

URGEKHKE�UVWFKGU�YJQUG�FCVC�YGTG�LWFIGF�VQ�DG�UKIPKHKECPV�DGECWUG�QH�VJGKT�WUGHWNPGUU�KP�FGTKXKPI

VJG�EWTTGPV�0CVKQPCN�#ODKGPV�#KT�3WCNKV[�5VCPFCTFU�
0##35��CTG�FKUEWUUGF�DTKGHN[���6JG

TGCFGT�KU��JQYGXGT��TGHGTTGF�VQ�VJG�OQTG�GZVGPUKXG�FKUEWUUKQP�QH�VJGUG�MG[�UVWFKGU�KP�VJG

RTGXKQWU�FQEWOGPV���1VJGT��QNFGT�UVWFKGU�CNUQ�CTG�DTKGHN[�FKUEWUUGF�KP�VJKU�EJCRVGT�KH�VJG[�CTG


���QRGP�VQ�TGKPVGTRTGVCVKQP�DGECWUG�QH�PGYGT�FCVC�QT�
���RQVGPVKCNN[�WUGHWN�CU�ETKVGTKC�HQT�VJG

1 �0##35�TGGXCNWCVKQP���6Q�HWTVJGT�CKF�KP�VJG�FGXGNQROGPV�QH�VJKU�EJCRVGT��UWOOCT[�VCDNGU�QH�

VJG�TGNGXCPV�1 �NKVGTCVWTG�CTG�KPENWFGF�HQT�GCEJ�QH�VJG�OCLQT�UWDUGEVKQPU���+P�UWOOCTK\KPI�VJG�
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JWOCP�JGCNVJ�GHHGEVU�NKVGTCVWTG��EJCPIGU�HTQO�EQPVTQN�CTG�FGUETKDGF�KH�VJG[�YGTG�UVCVKUVKECNN[

UKIPKHKECPV�CV�C�RTQDCDKNKV[�
R��XCNWG�NGUU�VJCP��������#�URGEKHKE�R�XCNWG�KU�RTQXKFGF��JQYGXGT��KH

KV�CKFU�WPFGTUVCPFKPI�QH�VJG�FCVC��RCTVKEWNCTN[�VTGPFU�VQYCTF�UKIPKHKECPEG��QT�KH�OCLQT�GHHGEVU

PGGF�VQ�DG�GORJCUK\GF���9JGTG�CRRTQRTKCVG��ETKVKSWG�QH�C�UVCVKUVKECN�RTQEGFWTG�CNUQ�KU

OGPVKQPGF�

�����%QPVTQNNGF�*WOCP�'ZRQUWTG�5VWFKGU
�������2WNOQPCT[�(WPEVKQP�'HHGEVU�QH�1PG��VQ�6JTGG�*QWT�1\QPG�'ZRQUWTGU
���������*GCNVJ[�5WDLGEVU
+PVTQFWEVKQP

6JG�RWNOQPCT[�TGURQPUGU�QDUGTXGF�KP�JGCNVJ[�JWOCP�UWDLGEVU�GZRQUGF�VQ�CODKGPV

1 �EQPEGPVTCVKQPU�EQPUKUV�QH�FGETGCUGF�KPURKTCVQT[�ECRCEKV[��OKNF�DTQPEJQEQPUVTKEVKQP��TCRKF��

UJCNNQY�DTGCVJKPI�RCVVGTP�FWTKPI�GZGTEKUG��CPF�UWDLGEVKXG�U[ORVQOU�QH�EQWIJ�CPF�RCKP�QP�FGGR

KPURKTCVKQP���+P�CFFKVKQP��1 �JCU�DGGP�UJQYP�VQ�TGUWNV�KP�CKTYC[�J[RGTTGURQPUKXGPGUU�CU�

FGOQPUVTCVGF�D[�CP�KPETGCUGF�RJ[UKQNQIKECN�TGURQPUG�VQ�C�PQPURGEKHKE�UVKOWNWU���6JG�FGETGCUG

KP�KPURKTCVQT[�ECRCEKV[�TGUWNVU�KP�C�FGETGCUG�KP�HQTEGF�XKVCN�ECRCEKV[�
(8%��CPF�VQVCN�NWPI

ECRCEKV[�
6.%��CPF��KP�EQODKPCVKQP�YKVJ�DTQPEJQEQPUVTKEVKQP��EQPVTKDWVGU�VQ�C�FGETGCUG�KP�VJG

HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�
('8 ����*QYGXGT��KV�KU�KORQTVCPV�VQ�UVTGUU�VJCV�KP�OCP[�QH�VJG�

UVWFKGU�TGRQTVKPI�VJG�GHHGEVU�QH�CODKGPV�TCPIGU�QH�1 �EQPEGPVTCVKQPU�
K�G��������RRO���VJG�

QDUGTXGF�FGETGOGPVU�KP�('8 ��VQ�C�NCTIG�GZVGPV��TGHNGEV�FGETGOGPVU�KP�(8%�QH�C�UKOKNCT�

OCIPKVWFG�
K�G���C�FGETGCUGF�KPURKTCVQT[�ECRCEKV[��CPF��VQ�C�NGUUGT�GZVGPV��KPETGCUGU�KP�EGPVTCN

CPF�RGTKRJGTCN�CKTYC[�TGUKUVCPEG�
4 ����CY

6JG�OCLQTKV[�QH�EQPVTQNNGF�JWOCP�UVWFKGU�JCXG�DGGP�EQPEGTPGF�YKVJ�VJG�GHHGEVU�QH

XCTKQWU�1 �EQPEGPVTCVKQPU�KP�JGCNVJ[�UWDLGEVU�RGTHQTOKPI�EQPVKPWQWU�GZGTEKUG�
%'��QT�

KPVGTOKVVGPV�GZGTEKUG�
+'��HQT�XCTKCDNG�RGTKQFU�QH�VKOG���6JGUG�UVWFKGU�JCXG�VYQ�YGCMPGUUGU��
��

VJG�HCKNWTG�VQ�FGVGEV�UJQTV�VGTO�GHHGEVU�YKVJ�NQPI�VGTO�EQPUGSWGPEGU�CPF�
���VJGKT�WUG�QH�UOCNN

PWODGTU�VJCV�CTG�PQV�IGPGTCNN[�TGRTGUGPVCVKXG�QH�VJG�IGPGTCN�RQRWNCVKQP���%QPVTQNNGF�JWOCP

GZRQUWTG�UVWFKGU�QH�VJKU�V[RG�JCXG�RTQXKFGF�VJG�UVTQPIGUV�CPF�OQUV�SWCPVKHKCDNG�EQPEGPVTCVKQP�

TGURQPUG�FCVC�QP�VJG�JGCNVJ�GHHGEVU�QH�1 ���#U�C�TGUWNV�QH�VJGUG�UVWFKGU��C�NCTIG�DQF[�QH�FCVC�

TGICTFKPI�VJG�KPVGTCEVKQP�QH�1 �EQPEGPVTCVKQP�
%���OKPWVG�XGPVKNCVKQP�
 ���CPF�FWTCVKQP�QH� '

GZRQUWTG�
6��KU�CXCKNCDNG���6JG�OQUV�UCNKGPV�QDUGTXCVKQPU�HTQO�VJGUG�UVWFKGU�CTG


���1 �EQPEGPVTCVKQP�KU�OQTG�KORQTVCPV�VJCP�GKVJGT� �QT�6�KP�FGVGTOKPKPI�RWNOQPCT[�TGURQPUGU� '

CPF�
���PQTOCN��JGCNVJ[�UWDLGEVU�GZRQUGF�VQ�1 �EQPEGPVTCVKQPU�������RRO�
VJG�NGXGN�QH�VJG�

EWTTGPV�0##35��FGXGNQR�UKIPKHKECPV�TGXGTUKDNG��VTCPUKGPV�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�KH

�QT�6�CTG�KPETGCUGF�UWHHKEKGPVN[���6JGTG�KU�V[RKECNN[�C�NCTIG�KPVGTUWDLGEV�XCTKCDKNKV[�KP'

RJ[UKQNQIKE�CPF�U[ORVQOCVKE�TGURQPUGU�VQ�1 ��JQYGXGT��YKVJ�OQUV�KPFKXKFWCNU�VJGUG�TGURQPUGU�

VGPF�VQ�DG�TGRTQFWEKDNG���6JG�TGNCVKQPUJKR�COQPI�TGURQPUG�XCTKCDNGU�UWEJ�CU�URKTQOGVT[�

TGUKUVCPEG�OGCUWTGOGPVU��U[ORVQOU��CPF�PQPURGEKHKE�DTQPEJKCN�TGURQPUKXGPGUU�KU�[GV�VQ�DG

HWNN[�FGVGTOKPGF��DWV�VJG�IGPGTCNN[�YGCM�CUUQEKCVKQPU�UWIIGUV�VJCV�UGXGTCN�TGURQPUG�OGEJCPKUOU

OC[�DG�QRGTCPV���+P�CFFKVKQP��C�ITQYKPI�PWODGT�QH�UVWFKGU�CTG�DGIKPPKPI�VQ�RTQXKFG�KPUKIJV�KPVQ

VJG�TGNCVKQPUJKR�DGVYGGP�TGIKQPCN�FQUKOGVT[�
UGG�%JCRVGT�����OGEJCPKUOU�QH�RWNOQPCT[

TGURQPUGU�GNKEKVGF�D[�CEWVG�1 �GZRQUWTG��CPF�VKUUWG�NGXGN�GXGPVU�YKVJKP�VJG�CKTYC[U���6JKU�V[RG�

QH�KPHQTOCVKQP�RTQOKUGU�VQ�RTQXKFG�HWTVJGT�KPUKIJV�KPVQ�VJG�JGCNVJ�GHHGEVU�TGNGXCPEG�QH

1 �KPFWEGF�RWNOQPCT[�TGURQPUGU�KP�FGVGTOKPKPI�YJKEJ�KPFKXKFWCNU�CTG�CV�ITGCVGUV�TKUM�HTQO�

CODKGPV�1 �GZRQUWTG��
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+P�VJKU�UGEVKQP��VJG�GHHGEVU�QH�CEWVG�
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��54 ��H��8 ��CPF�UWDLGEVKXG�U[ORVQOU��CV�1 �EQPEGPVTCVKQPU�ITGCVGT�VJCP������RRO���� CY 6 �

.KPP�GV�CN��
������GZRQUGF����JGCNVJ[��YGNN�EQPFKVKQPGF�OCNG�UWDLGEVU�
���VQ

���[GCTU�QH�CIG��HQT���J�VQ�������������������������������QT������RRO�1 ��WUKPI�CP�+'�RTQVQEQN�


���OKP�TGUV�����OKP�GZGTEKUG�� ������.�OKP��EQODKPGF�YKVJ�CP�CODKGPV�JGCV�UVTGUU�
����%'

CPF�����TGNCVKXG�JWOKFKV[�=4*?����6JG[�QDUGTXGF�PQ�UVCVKUVKECNN[�UKIPKHKECPV�EJCPIGU�KP�HQTEGF

GZRKTCVQT[�GPFRQKPVU�CPF�U[ORVQOU�CHVGT�GZRQUWTG�VQ�1 �EQPEGPVTCVKQPU�HTQO������VQ�

�����RRO���6JGUG�CWVJQTU�QDUGTXGF�C�UOCNN�
�������DWV�UKIPKHKECPV�
R���������TGFWEVKQP�KP

('8 ��YJKEJ�YCU�PQV�CUUQEKCVGF�YKVJ�U[ORVQOU�QH�TGURKTCVQT[�FKUEQOHQTV��HQNNQYKPI�VJG���J�

�����RRO�1 �GZRQUWTG���

/QTG�TGEGPVN[��5GCN�GV�CN��
������GZCOKPGF�YJGVJGT�IGPFGT�QT�TCEG�FKHHGTGPEGU�GZKUV

KP�TGURQPUKXGPGUU�VQ�1 ���6JG�CWVJQTU�GZRQUGF�����YJKVG�CPF�DNCEM��OCNGU�CPF�HGOCNGU�


P� ����KP�GCEJ�IGPFGT�TCEG�ITQWR��QPEG�HQT������J�VQ������������������������������QT

�����RRO�1 �WUKPI�CP�+'�RTQVQEQN�
���OKP�TGUV�����OKP�GZGTEKUG�� ������.�OKP�O �DQF[� '
�

UWTHCEG�CTGC�=$5#?����5VCVKUVKECN�CPCN[UKU�
PQPRCTCOGVTKE�VYQ�HCEVQT�CPCN[UKU�QH�XCTKCPEG��QH�VJG

RGTEGPV�EJCPIGU�HTQO�DCUGNKPG�HQT�('8 ��54 ��CPF�EQWIJ�TGURQPUGU�FGOQPUVTCVGF�PQ� CY

UKIPKHKECPV�FKHHGTGPEGU�KP�TGURQPUKXGPGUU�VQ�1 �DGVYGGP�VJG�IGPFGT�TCEG�ITQWRU�UVWFKGF���

%JCPIGU�KP�('8 ��54 ��CPF�EQWIJ�YGTG�HKTUV�PQVGF�CV�������������CPF������RRO�1 �� CY �

TGURGEVKXGN[��HQT�VJG�ITQWR�CU�C�YJQNG���+V�KU�FKHHKEWNV�VQ�EQORCTG�VJG�TGUWNVU�HTQO�VJKU�UVWF[

YKVJ�QVJGT�UVWFKGU�VJCV�JCXG�GZCOKPGF�VJG�1 �EQPEGPVTCVKQP�TGURQPUG�TGNCVKQPUJKR�KP�JGCNVJ[�

CFWNV�OCNGU�DGECWUG�VJG�CWVJQTU�FKF�PQV�RTGUGPV�C�UGRCTCVG�CPCN[UKU�QH�OCNG�TGURQPUGU���(QT

HWTVJGT�GXCNWCVKQP�QH�VJG�KPHNWGPEG�QH�IGPFGT�CPF�TCEG�QP�1 �TGURQPUKXGPGUU��UGG�

5GEVKQP���������

6JG�QDUGTXCVKQP�QH�UKIPKHKECPV�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�KP�JGCXKN[

GZGTEKUKPI�JGCNVJ[�UWDLGEVU�CV�1 �EQPEGPVTCVKQPU�QH�����RRO�CPF�NQYGT�JCU�DGGP�EQPHKTOGF�D[�

PWOGTQWU�KPXGUVKICVQTU�
#FCOU�CPF�5EJGNGING��������#XQN�GV�CN���������(QNKPUDGG�GV�CN��������

)QPI�GV�CN���������YJQ�WVKNK\GF���J�EQPVKPWQWU�JGCX[�GZGTEKUG�GZRQUWTG�RTQVQEQNU��#FCOU�CPF

5EJGNGING�
������CPF�(QNKPUDGG�GV�CN��
������QDUGTXGF�UKIPKHKECPV�FGETGOGPVU�KP�(8%�CPF�('8�
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����

KP�YGNN�VTCKPGF�UWDLGEVU�GZRQUGF�VQ�����RRO�1 �YJKNG�GZGTEKUKPI�YKVJ�C� �QH�CRRTQZKOCVGN[���� '

.�OKP���#XQN�GV�CN��
������QDUGTXGF�UOCNN�DWV�UKIPKHKECPV�FGETGOGPVU�KP�(8%�CPF�('8 �KP�C�

ITQWR�QH����EQORGVKVKXG�E[ENKUVU�
���OCNGU����HGOCNGU��GZRQUGF�VQ������RRO�1 �YJKNG�

GZGTEKUKPI�YKVJ�C� �QH����.�OKP�KP�EQODKPCVKQP�YKVJ�CFFGF�JGCV�UVTGUU�
����%����5KOKNCTN[�'

)QPI�GV�CN��
������QDUGTXGF�OQFGUV�DWV�UKIPKHKECPV�FGETGOGPVU�KP�(8%�CPF�('8 �KP�C�ITQWR�QH�

���VQR�ECNKDGT�GPFWTCPEG�E[ENKUVU�GZRQUGF�VQ������RRO�1 �YJKNG�GZGTEKUKPI�CV�CRRTQZKOCVGN[�

����QH�VJGKT� 1 �
OGCP� ������.�OKP��YKVJ�CP�CFFGF�JGCV�UVTGUU�
����%����+P�CFFKVKQP�VQ�OCZ '

VJG�CDQXG�UVWFKGU�VJCV�WUGF�EQPVKPWQWU�GZGTEKUG��5EJGNGING�CPF�#FCOU�
������QDUGTXGF

UKIPKHKECPV�TGFWEVKQPU�KP�(8%�CPF�('8 �CPF�KPETGCUGF�U[ORVQOU�QH�TGURKTCVQT[�FKUEQOHQTV�

HQNNQYKPI�GZRQUWTG�VQ������DWV�PQV������RRO�1 �KP�C�ITQWR�QH�EQORGVKVKXG�GPFWTCPEG�CVJNGVGU�

GZRQUGF�YJKNG�RGTHQTOKPI�C�EQORGVKVKXG�UKOWNCVKQP�EQPUKUVKPI�QH�C����OKP�YCTO�WR�HQNNQYGF

D[�C����OKP�EQORGVKVKXG�DQWV�
OGCP� �QXGT�GPVKTG�RTQVQEQN������.�OKP��'

6JG�UVWFKGU�TGXKGYGF�CDQXG�FGOQPUVTCVG�VJCV�KP�JGCNVJ[�[QWPI�CFWNVU�RGTHQTOKPI

OQFGTCVG�VQ�UGXGTG�+'�CPF�%'�QH���VQ���J�FWTCVKQP��CP�1 �EQPEGPVTCVKQP�QH������VQ������RRO�KU�

TGSWKTGF�VQ�GNKEKV�UVCVKUVKECNN[�UKIPKHKECPV�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�CPF�UWDLGEVKXG

TGURKTCVQT[�U[ORVQOU�

4GVTQURGEVKXG�CPCN[UKU�D[�*C\WEJC�
������EQPHKTOGF�VJG�RTGXKQWUN[�TGRQTVGF


#FCOU�GV�CN���������(QNKPUDGG�GV�CN���������FQOKPCPV�TQNG�VJCV�1 �EQPEGPVTCVKQP�RNC[U�KP�

FGVGTOKPKPI�1 �KPFWEGF�TGURQPUGU���*C\WEJC�
������CPCN[\GF�FCVC�HTQO�UVWFKGU�VJCV�WVKNK\GF�+'�

RTQVQEQNU�QH���J�KP�FWTCVKQP���9JKNG�EQPVTQNNKPI�HQT�XGPVKNCVKQP��VJKU�KPXGUVKICVQT�HQWPF�VJCV�VJG

FCVC�DGUV�HKV�C�OQFGN�VJCV�YCU�C�SWCFTCVKE�HWPEVKQP�QH�1 �EQPEGPVTCVKQP���$CUGF�QP�VJKU�CPCN[UKU��

*C\WEJC�
������CNUQ�EQPENWFGF�VJCV�CP�1 �EQPEGPVTCVKQP�DGNQY�YJKEJ�PQ�RWNOQPCT[�HWPEVKQP�

TGURQPUG�YQWNF�DG�GNKEKVGF�EQWNF�PQV�DG�FGHKPGF�

6JG�UVWFKGU�TGXKGYGF�KP�VJKU�UWDUGEVKQP�WUGF�FKHHGTGPV�RCVVGTPU�
K�G���%'�QT�+'��QH

GZGTEKUG�FWTKPI�VJGKT�GZRQUWTG�RTQVQEQNU���#P�KORQTVCPV�SWGUVKQP�VQ�CUM�KU�VQ�YJCV�GZVGPV�CTG

VJG�TGUWNVU�QH�VJGUG�UVWFKGU�EQORCTCDNG�YJGP�VQVCN�KPJCNGF�FQUGU�CTG�VJG�UCOG�DWV�GZGTEKUG

RCVVGTP�FKHHGTU���#�TGEGPV�UVWF[�D[�/E-KVVTKEM�CPF�#FCOU�
������CFFTGUUGU�VJKU�SWGUVKQP��

6JGUG�KPXGUVKICVQTU�GZRQUGF����CGTQDKECNN[�VTCKPGF�OGP�VQ������RRO�1 �
VJTGG�RTQVQEQNU��CPF�

(#�
VJTGG�RTQVQEQNU��QP�UKZ�QEECUKQPU���6JGUG�RTQVQEQNU�EQPUKUVGF�QH�C���J�%'�
1 �CPF�(#��CPF�

VYQ���J�+'�
��¥�1 �CPF���¥�(#��RTQVQEQNU�FGNKXGTGF�KP�TCPFQO�UGSWGPEG�UGRCTCVGF�D[�C�

OKPKOWO�QH���FC[U���.WPI�HWPEVKQP�('8 �FGETGOGPVU�QH�������������CPF�������YGTG�QDVCKPGF�

HQT�VJG���J�%'�CPF�VJG�VYQ���J�+'������RRO�1 �RTQVQEQNU��TGURGEVKXGN[���6JGUG�XCNWGU�YGTG�

UKIPKHKECPVN[�FKHHGTGPV�HTQO�VJG�(#�XCNWGU��DWV�YGTG�PQV�UKIPKHKECPVN[�FKHHGTGPV�HTQO�GCEJ�QVJGT��

6JG�1 �%'�RTQVQEQNU�TGUWNVGF�KP�ITGCVGT�RQUVGZRQUWTG�XCNWGU�HQT�UWDLGEVKXG�U[ORVQOU�VJCP�

QDVCKPGF�YKVJ�GKVJGT�QH�VJG�1 �+'�RTQVQEQNU���*QYGXGT��VJG�QXGTCNN�U[ORVQO�UGXGTKV[�FWTKPI�VJG�

NCUV�OKPWVG�QH�GZGTEKUG�HQT�VJG�VYQ�+'�RTQVQEQNU�YCU�PQV�UKIPKHKECPVN[�FKHHGTGPV�HTQO�VJG�%'

RQUVGZRQUWTG�XCNWG���/E-KVVTKEM�CPF�#FCOU�
������EQPENWFGF�VJCV�YJGP�VJG�VQVCN�KPJCNGF�FQUG

QH�1 �KU�GSWKXCNGPV�CV�C�IKXGP�1 �EQPEGPVTCVKQP��VJGTG�KU�PQ�FKHHGTGPEG�DGVYGGP�RWNOQPCT[� �

HWPEVKQP�TGURQPUGU�KPFWEGF�D[�%'�CPF�+'�RTQVQEQNU�QH���J�QT�NGUU�FWTCVKQP��CNVJQWIJ�UWDLGEVKXG

U[ORVQOU�CTG�TGFWEGF�UNKIJVN[�FWTKPI�VJG�NCUV�TGUV�RGTKQF�QH�+'�
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+PVGTUWDLGEV�8CTKCDKNKV[��+PFKXKFWCN�5GPUKVKXKV[��CPF�VJG�#UUQEKCVKQP�$GVYGGP�4GURQPUGU
$CVGU�GV�CN��
������PQVGF�VJCV�XCTKCVKQP�KP�UGPUKVKXKV[�CPF�TGURQPUG�YCU�GXKFGPV�HQT

XCTKQWU�U[ORVQOU�CPF�RWNOQPCT[�HWPEVKQPU�CUUGUUGF�HQNNQYKPI�1 �GZRQUWTG���6JKU�QDUGTXCVKQP�

QH�NCTIG�KPVGTUWDLGEV�XCTKCDKNKV[�KP�TGURQPUG�VQ�1 �CNUQ�JCU�DGGP�TGRQTVGF�D[�PWOGTQWU�QVJGT�

KPXGUVKICVQTU�
#FCOU�GV�CN���������(QNKPUDGG�GV�CN���������/E&QPPGNN�GV�CN���������-WNNG�GV�CN��

������CPF�KU�KNNWUVTCVGF�D[�FCVC�HTQO�-WNNG�GV�CN��
������RNQVVGF�KP�(KIWTG�������6JG�FGUETKRVKQP

QH�VJG�HCEVQTU�VJCV�EQPVTKDWVG�VQ�KPVGTUWDLGEV�XCTKCDKNKV[�KU�KORQTVCPV�HQT�VJG�WPFGTUVCPFKPI�QH

KPFKXKFWCN�TGURQPUGU��OGEJCPKUOU�QH�TGURQPUG��CPF�JGCNVJ�TKUMU�CUUQEKCVGF�YKVJ�CEWVG

GZRQUWTGU���6JG�GHHGEV�QH�VJKU�NCTIG�KPVGTUWDLGEV�XCTKCDKNKV[�QP�VJG�CDKNKV[�VQ�RTGFKEV�KPFKXKFWCN

TGURQPUKXGPGUU�VQ�1 �YCU�TGEGPVN[�FGOQPUVTCVGF�D[�/E&QPPGNN�GV�CN��
��������6JGUG�

KPXGUVKICVQTU�CPCN[\GF�VJG�FCVC�QH�����YJKVG�OCNG�UWDLGEVU�
���VQ����[GCTU�QH�CIG��YJQ�KPJCNGF

GKVJGT�������������������������������QT������RRO�1 �HQT���J�YJKNG�RGTHQTOKPI�CP�+'�RTQVQEQN�


 ������.�OKP�O �$5#��VQ�KFGPVKH[�RGTUQPCN�EJCTCEVGTKUVKEU�
K�G���CIG��JGKIJV��DCUGNKPG'
�

RWNOQPCT[�HWPEVKQPU��RTGUGPEG�QH�CNNGTIKGU��CPF�RCUV�UOQMKPI�JKUVQT[��VJCV�OKIJV�RTGFKEV

KPFKXKFWCN�FKHHGTGPEGU�KP�('8 �TGURQPUG���1H�VJG�RGTUQPCN�EJCTCEVGTKUVKEU�UVWFKGF��QPN[�CIG�

EQPVTKDWVGF�UKIPKHKECPVN[�VQ�KPVGTUWDLGEV�TGURQPUKXGPGUU�
[QWPIGT�UWDLGEVU�YGTG�OQTG

TGURQPUKXG���CEEQWPVKPI�HQT����QH�VJG�QDUGTXGF�XCTKCPEG���+PVGTGUVKPIN[��1 �EQPEGPVTCVKQP�

CEEQWPVGF�HQT�QPN[�����QH�VJG�XCTKCPEG��ENGCTN[�FGOQPUVTCVKPI�VJG�KORQTVCPEG�QH�CU�[GV

WPFGHKPGF�KPFKXKFWCN�EJCTCEVGTKUVKEU�VJCV�FGVGTOKPG�TGURQPUKXGPGUU�VQ�1 ��
/E&QPPGNN�GV�CN��
����D��GZCOKPGF�VJG�TGRTQFWEKDKNKV[�QH�KPFKXKFWCN�TGURQPUGU�VQ

1 �GZRQUWTG�KP�JGCNVJ[�JWOCP�UWDLGEVU�GZRQUGF�VYKEG��YKVJ�HTQO����VQ�����FC[U�UGRCTCVKPI�

GZRQUWTGU�
OGCP������FC[U����6JKU�KPXGUVKICVKQP�YCU�EQPFWEVGF�KP�QTFGT�VQ�FGVGTOKPG�YJGVJGT

VJG�QDUGTXGF�KPVGTUWDLGEV�XCTKCDKNKV[�KU�FWG�RTKOCTKN[�VQ�TGCN�FKHHGTGPEGU�KP�1 �TGURQPUKXGPGUU�

COQPI�UWDLGEVU��QT�YJGVJGT�KV�ECP�DG�CEEQWPVGF�HQT�D[�QVJGT�UQWTEGU�QH�XCTKCDKNKV[���6JG

CWVJQTU�GZCOKPGF�(8%��('8 ��('( ��54 ��EQWIJ��UJQTVPGUU�QH�DTGCVJ�
5$���RCKP�QP�FGGR� ������ CY

KPURKTCVKQP�
2&+���8 ��CPF�H�TGURQPUGU�KPFWEGF�D[�1 �GZRQUWTG�VQ�EQPEGPVTCVKQPU�TCPIKPI�HTQO6 �

�����VQ������RRO���4GRTQFWEKDKNKV[�YCU�CUUGUUGF�WUKPI�VJG�KPVTCENCUU�EQTTGNCVKQP�EQGHHKEKGPV


4���YJKEJ�KPEQTRQTCVGU�KPVQ�C�UKPING�OGCUWTG�CNN�VJG�KPHQTOCVKQP�EQPVCKPGF�KP�VJG�EQTTGNCVKQP

EQGHHKEKGPV��UNQRG��CPF�KPVGTEGRV�QDVCKPGF�KP�NKPGCT�TGITGUUKQP�CPCN[UKU���5KOKNCT�VQ�VJG�OQTG

TQWVKPGN[�WUGF�EQTTGNCVKQP�EQGHHKEKGPV��4�KU�GSWCN�VQ�QPG�YJGP�VYQ�KFGPVKECN�OGCUWTGOGPVU

QEEWT�KP�VJG�UCOG�UWDLGEV��CPF�VJG��YQTUV��RQUUKDNG�EQGHHKEKGPV�KU�GSWCN�VQ���
P�������YJKEJ

CRRTQCEJGU�\GTQ�HQT�C�NCTIG�P���6JG�TCPMKPI�QH�OQUV�VQ�NGCUV�TGRTQFWEKDNG�HQT�VJG�TGURQPUGU

UVWFKGF�YCU�(8%�
4����������('8 �
4����������('( �
4����������EQWIJ�
4����������5$� ������


4����������54 �
4����������2&+�
4����������H�
4�����������CPF�8 �
4������������6JGCY 6

XCNWG�QH�4�YCU�UKIPKHKECPVN[�FKHHGTGPV�HTQO�\GTQ�HQT�(8%��('8 ��('( ��EQWIJ��5$��CPF� ������

54 ���/E&QPPGNN�GV�CN���
����D��EQPENWFGF�VJCV�VJG�TGRQTVGF�NCTIG�KPVGTUWDLGEV�XCTKCDKNKV[�KPCY

OCIPKVWFG�QH�TGURQPUG�YCU�FWG�VQ�NCTIG�FKHHGTGPEGU�KP�VJG�KPVTKPUKE�TGURQPUKXGPGUU�QH�KPFKXKFWCN

UWDLGEVU�VQ�1 �GZRQUWTG���*QYGXGT��VJG�HCEVQTU�VJCV�EQPVTKDWVG�VQ�VJKU�NCTIG�KPVGTUWDLGEV�

XCTKCDKNKV[�TGOCKP�WPFGHKPGF�

6JG�GZCOKPCVKQP�QH�KPVGTUWDLGEV�XCTKCDKNKV[�KU�EQORNKECVGF�D[�C�RQQT�CUUQEKCVKQP

DGVYGGP�VJG�XCTKQWU�1 �TGURQPUGU���+P�VJGKT�UVWF[�KPXGUVKICVKPI�1 �GZRQUWTG�TGURQPUG� �

TGNCVKQPUJKRU��/E&QPPGNN�GV�CN��
������QDUGTXGF�XGT[�NQY�EQTTGNCVKQP�DGVYGGP�EJCPIGU�KP�54CY
CPF�(8%��
T����������HQT�����UWDLGEVU�GZRQUGF�VQ�1 �EQPEGPVTCVKQPU�TCPIKPI�HTQO������VQ������

RRO�HQT�����J�
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(KIWTG����� +PFKXKFWCN�EQPEGPVTCVKQP�TGURQPUG�EWTXGU�HQT�HKXG�UGRCTCVG�UWDLGEVU�GZRQUGF
VQ�������������������CPF������RRO�Q\QPG�
1 ��HQT���J�YKVJ�OQFGTCVG

�

KPVGTOKVVGPV�GZGTEKUG���+NNWUVTCVGU�VJG�YKFG�XCTKCDKNKV[�KP�TGURQPUKXGPGUU�VQ
1 �HTQO�KPFKXKFWCN�VQ�KPFKXKFWCN�

�

5QWTEG� -WNNG GV CN� 
������
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/GEJCPKUOU�QH�#EWVG�2WNOQPCT[�4GURQPUGU
6JG�RWNOQPCT[�TGURQPUGU�QDUGTXGF�FWTKPI�CPF�HQNNQYKPI�CEWVG�GZRQUWTG�VQ�1 �CV�

EQPEGPVTCVKQPU�DGVYGGP�����CPF�����RRO�KP�PQTOCN�JGCNVJ[�JWOCP�UWDLGEVU�KPENWFG�FGETGCUGU�KP

6.%��+%��(8%��('8 ��('( ��CPF�8 ��CPF�KPETGCUGU�KP�54 ��H��CPF�CKTYC[�TGURQPUKXGPGUU��� ������ 6 CY

1\QPG�GZRQUWTG�CNUQ�JCU�DGGP�UJQYP�VQ�TGUWNV�KP�VJG�U[ORVQOU�QH�EQWIJ��2&+��5$��VJTQCV

KTTKVCVKQP��CPF�YJGG\KPI���9JGP�XKGYGF�CU�C�YJQNG��EJCPIGU�KP�VJGUG�URGEKHKE�RCTCOGVGTU�ECP

DG�ECVGIQTK\GF�KPVQ�HQWT�IGPGTCN�TGURQPUGU���CNVGTCVKQPU�KP�
���NWPI�XQNWOGU��
���CKTYC[�ECNKDGT�


���DTQPEJQOQVQT�TGURQPUKXGPGUU��CPF�
���U[ORVQOU���6JG�CDUGPEG�QH�EQPUKUVGPV�CUUQEKCVKQPU

COQPI�VJG�XCTKQWU�TGURQPUGU�HTQO�KPFKXKFWCN�VQ�KPFKXKFWCN�UWIIGUVU�VJCV�VJG�HWPEVKQPCN

TGURQPUGU�QDUGTXGF�CTG�VJG�TGUWNV�QH�OWNVKRNG�KPVGTCEVKQPU�YKVJKP�VJG�TGURKTCVQT[�VTCEV���6JGUG

KPVGTCEVKQPU�OC[�DG�VJG�TGUWNV�QH�1 �CEVKQP�QP�VJG�DKQEJGOKECN��CPCVQOKECN��CPF�RJ[UKQNQIKECN�

U[UVGOU�QH�VJG�TGURKTCVQT[�VTCEV���+P�VWTP��VJGUG�HCEVQTU�FGVGTOKPG�1 �FQUG�FKUVTKDWVKQP�CPF�VJG�

TGUWNVKPI�EGNNWNCT�CPF�TGHNGZ�TGURQPUGU�

$CVGU�GV�CN��
������QDUGTXGF�VJCV�VJG�OQUV�UKIPKHKECPV�FGETGOGPV�KP�RWNOQPCT[

HWPEVKQP�YCU�VJG�TGFWEVKQP�KP�VJG�VTCPURWNOQPCT[�RTGUUWTG�CV�OCZKOCN�KPURKTCVQT[�XQNWOG

YKVJQWV�C�EQPEQOKVCPV�FGETGCUG�KP�UVCVKE�EQORNKCPEG���6JKU�YQWNF�UWIIGUV�CP�KPJKDKVKQP�QH

OCZKOCN�KPURKTCVQT[�GHHQTV�CHVGT�1 �GZRQUWTG�VJCV�OC[�TGUWNV�KP�TGFWEVKQPU�KP�+%���6JGUG�CWVJQTU�

URGEWNCVGF�VJCV�VJKU�KPJKDKVKQP�KU�CP�GCTN[�TGUWNV�QH�UVKOWNCVKQP�QH�TCRKFN[�CFCRVKPI�RWNOQPCT[

UVTGVEJ�TGEGRVQTU��QT��KTTKVCPV�TGEGRVQTU���NQECVGF�KP�VJG�OCLQT�DTQPEJK���5KPEG�������YJGP�VJKU

J[RQVJGUKU�YCU�HKTUV�RWDNKUJGF��PWOGTQWU�UVWFKGU�JCXG�GZCOKPGF�VJG�WPFGTN[KPI�OGEJCPKUOU

NGCFKPI�VQ�VJG�HWPEVKQPCN�TGURQPUGU�QDUGTXGF�KP�JWOCP�UWDLGEVU���6JGUG�OGEJCPKUVKE�UVWFKGU

JCXG�WUGF�DQVJ�CPKOCN�OQFGNU�CPF�JWOCP�UWDLGEVU���6JKU�FKUEWUUKQP�QH�OGEJCPKUOU�YKNN�HQEWU

QP�UVWFKGU�VJCV�WUGF�JWOCP�UWDLGEVU�DWV�CNUQ�YKNN�EQXGT�VJQUG�CPKOCN�UVWFKGU�VJCV�JCXG�FKTGEV

TGNGXCPEG�VQ�1 �KPFWEGF�HWPEVKQPCN�TGURQPUGU��

6JG�CEWVG�KPJCNCVKQP�QH�CODKGPV�EQPEGPVTCVKQPU�QH�1 �D[�JGCNVJ[�JWOCP�UWDLGEVU�JCU�

DGGP�UJQYP�VQ�TGUWNV�KP�C�EQPEGPVTCVKQP�FGRGPFGPV�KPETGCUG�KP�4 �
(QNKPUDGG�GV�CN��������CY

/E&QPPGNN�GV�CN���������-WNNG�GV�CN���������5GCN�GV�CN�����������6JKU�1 �KPFWEGF�KPETGCUG�KP�4� CY

JCU�DGGP�UJQYP�VQ�DG�RQQTN[�EQTTGNCVGF�YKVJ�EJCPIGU�KP�HQTEGF�GZRKTCVQT[�GPFRQKPVU


/E&QPPGNN�GV�CN�����������1\QPG�KPFWEGF�KPETGCUGU�KP�4 �JCXG�C�TCRKF�QPUGV�
$GEMGVV�GV�CN��CY

������EQORCTGF�YKVJ�VJG�ITCFWCN�FGXGNQROGPV�QH�FGETGOGPVU�KP�HQTEGF�GZRKTCVQT[�GPFRQKPVU


-WNNG�GV�CN�����������1\QPG�KPFWEGF�KPETGCUGU�KP�4 �CNUQ�CRRGCT�VQ�DG�ITGCVGT�KP�CVQRKECY

UWDLGEVU�CU�C�ITQWR�
-TGKV�GV�CN���������/E&QPPGNN�GV�CN����������CNVJQWIJ�VJKU�FQGU�PQV�CRRGCT

VQ�DG�VJG�ECUG�HQT�1 �KPFWEGF�FGETGOGPVU�KP�(8%�CPF�U[ORVQOU���6CMGP�VQIGVJGT��VJGUG�

QDUGTXCVKQPU�UWIIGUV�VJCV�FKHHGTGPV�RCVJYC[U�NGCF�VQ�1 �KPFWEGF�FGETGOGPVU�KP�+%�CPF�VQ�1 �� �

KPFWEGF�KPETGOGPVU�KP�4 ��CY

+PETGCUGU�KP�4 �KPFWEGF�D[�1 �JCXG�DGGP�UJQYP�VQ�DG�DNQEMGF�D[�CVTQRKPG�UWNHCVGCY �

RTGVTGCVOGPV�KP�JWOCP�UWDLGEVU�
$GEMGVV�GV�CN���������#FCOU����������6JKU�KPJKDKVKQP�UWIIGUVU

VJCV�VJG�TGNGCUG�QH�CEGV[NEJQNKPG�HTQO�RCTCU[ORCVJGVKE�RQUVICPINKQPKE�HKDGTU�VJCV�KPPGTXCVG

CKTYC[�UOQQVJ�OWUENG�RNC[U�C�TQNG�KP�VJKU�TGURQPUG���*QYGXGT��VJG�QDUGTXCVKQP�VJCV�C���J�����

RRO�1 �KPJCNCVKQP�CNUQ�TGUWNVU�KP�C�J[RGTTGURQPUKXGPGUU�VQ�OGVJCEJQNKPG��C�EJQNKPGTIKE�CIGPV�


*QNV\OCP�GV�CN����������UWIIGUVU�VJG�RQUUKDKNKV[�VJCV�CEWVG�1 �GZRQUWTG�CNUQ�ECP�KPETGCUG�VJG�

UGPUKVKXKV[�QH�CKTYC[�UOQQVJ�OWUENG�VQ�CEGV[NEJQNKPG�KPFGRGPFGPV�QH�C�TGHNGZ�OGEJCPKUO

KPXQNXKPI�EJQNKPGTIKE�RQUVICPINKQPKE�PGTXGU���6JG�TQNG�VJCV�CP�KPETGCUG�KP�CKTYC[�UOQQVJ

OWUENG�UGPUKVKXKV[�VQ�VJG�GPFQIGPQWU�TGNGCUG�QH�CEGV[NEJQNKPG�OKIJV�RNC[�KP�1 �KPFWEGF�

KPETGCUGU�KP�4 �JCU�PQV�DGGP�UVWFKGF���CY
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#PCN[UGU�D[�%QNWEEK�
������JCXG�UWIIGUVGF�VJCV�VJG�KPETGCUG�KP�4 �KU�PQV�CU�NCTIG�CUCY

YQWNF�DG�GZRGEVGF�YJGP�1 �GZRQUWTG�KU�EQODKPGF�YKVJ�OQFGTCVG�VQ�JGCX[�GZGTEKUG���*QYGXGT��

VJG�QDUGTXCVKQP�VJCV�EKTEWNCVKPI�GRKPGRJTKPG�NGXGNU�KPETGCUG�CU�C�HWPEVKQP�QH�VJG�TGNCVKXG

YQTMNQCF�KP�GZGTEKUKPI�JWOCP�UWDLGEVU�
)CNDQ��������9CTTGP�CPF�&CNVQP��������UWIIGUVU�VJCV

UVKOWNCVKQP�QH�CKTYC[�UOQQVJ�OWUENG�DGVC�CFTGPQTGEGRVQTU�OC[�EQWPVGTCEV�CKTYC[�UOQQVJ

OWUENG�EQPVTCEVKQP�KPFWEGF�D[�1 �GZRQUWTG���6JG�QDUGTXCVKQPU�D[�$GEMGVV�GV�CN��
������VJCV�VJG�

DGVC�CIQPKUVU�CDQNKUJ�1 �KPFWEGF�DTQPEJQEQPUVTKEVKQP�KU�EQPUKUVGPV�YKVJ�VJKU�RQUUKDKNKV[��

#PQVJGT�SWGUVKQP�VQ�DG�CFFTGUUGF�YKVJ�TGICTF�VQ�1 �KPFWEGF�KPETGCUGU�KP�4 �KU� CY

YJGTG�CNQPI�VJG�CKTYC[�
EGPVTCN�XGTUWU�RGTKRJGTCN�CKTYC[U��KU�VJG�KPETGCUG�KP�TGUKUVCPEG

RTQFWEGF!��5VWFKGU�QH�CEWVGN[�CPF�UWDEJTQPKECNN[�GZRQUGF�CPKOCNU�JCXG�FGOQPUVTCVGF�VKUUWG

FCOCIG�KP�VJG�EGPVTKCEKPCT�TGIKQP�
%CUVNGOCP�GV�CN���������/GNNKEM�GV�CN����������CU�YGNN�CU

KPETGCUGU�KP�RGTKRJGTCN�TGUKUVCPEG�CPF�TGCEVKXKV[�
)GTVPGT�GV�CN�������C�D�E��$GEMGVV�GV�CN��

��������-GGHG�GV�CN��
������GZCOKPGF�VJG�RQUUKDKNKV[�QH�CP�GHHGEV�QP�UOCNN�CKTYC[U�WUKPI�CP

KPJCNGF�CGTQUQN�DQNWU�FKURGTUKQP�VGEJPKSWG�KP����JGCNVJ[��PQPUOQMKPI�OCNG�UWDLGEVU�GZRQUGF�VQ

����RRO�1 �HQT���J�WUKPI�C�%'�RTQVQEQN�
 ������.�OKP�O �$5#����6JG�DQNWU�FKURGTUKQP� '
�

VGEJPKSWG�KU�PQV�FGRGPFGPV�QP�XKVCN�ECRCEKV[�OCPGWXGTU�CPF�EQORCTGU�VJG�RTQHKNG�QH�C�DQNWU�QH

UOCNN�
�����VQ������O��CGTQUQN�RCTVKENGU�KPLGEVGF�KPVQ�VJG�KPURKTGF�CKTUVTGCO�
CV�C�HKZGF�NWPI

XQNWOG��YKVJ�VJG�RTQHKNG�QH�VJG�DQNWU�FWTKPI�GZRKTCVKQP���&KURGTUKQP�QH�VJG�DQNWU�FWTKPI

GZRKTCVKQP�ECP�DG�CHHGEVGF�D[�KPETGCUGU�KP�VWTDWNGPEG�YKVJKP�VJG�CKTYC[��VJG�FGXGNQROGPV�QH

CU[OOGVTKGU�KP�XGPVKNCVKQP�FWG�VQ�WPGSWCN�TGIKQPCN�VKOG�EQPUVCPVU�YKVJKP�VJG�NWPI��CPF�CP

KPETGCUG�KP�CGTQUQN�FGRQUKVKQP�KP�VJG�UOCNN�CKTYC[U���-GGHG�GV�CN��
������QDUGTXGF�VJCV

1 �GZRQUWTG�KP�VJGKT�UWDLGEVU�TGUWNVGF�KP�C�UKIPKHKECPV�KPETGCUG�KP�FKURGTUKQP�QH�CP�CGTQUQN�DQNWU�


YKVJQWV�CP�KPETGCUGF�CGTQUQN�FGRQUKVKQP��VJCV�YCU�PQV�EQTTGNCVGF�YKVJ�EJCPIGU�KP�54 ���6JGUGCY

HKPFKPIU�UWIIGUV�VJCV�GZRQUWTG�VQ�����RRO�1 �WPFGT�VJG�EQPFKVKQPU�QH�VJKU�GZRGTKOGPV�TGUWNVU�KP�

EJCPIGU�KP�UOCNN�CKTYC[�HWPEVKQP�VJCV�CTG�PQV�FGVGEVCDNG�D[�OQTG�EQPXGPVKQPCN�VGEJPKSWGU���

1\QPG�KPFWEGF�CNVGTCVKQPU�KP�XGPVKNCVQT[�RCVVGTP�JCXG�DGGP�QDUGTXGF�KP�GZGTEKUKPI

FQIU�
.GG�GV�CN���������CPF�JWOCPU�
#FCOU�GV�CN���������(QNKPUDGG�GV�CN���������/E&QPPGNN

GV�CN���������-WNNG�GV�CN�����������+P�GZGTEKUKPI�JWOCPU��1 �GZRQUWTG�JCU�DGGP�UJQYP�VQ�TGUWNV�

KP�C�FGETGCUG�KP�8 �CPF�CP�KPETGCUG�KP�H�KP�VJG�CDUGPEG�QH�CP[�EJCPIG�KP� ���#�TCRKF��UJCNNQY6 '

DTGCVJKPI�RCVVGTP�KU�EQPUKUVGPV�YKVJ�VJG�OCKPVGPCPEG�QH�CP�CRRTQRTKCVG�XGPVKNCVKQP�YKVJ�C

TGFWEGF�86���4GFWEVKQP�QH�86�KU�RTQDCDN[�TGNCVGF�VQ�VJG�TGFWEVKQP�QH�+%�CPF�KU�CPGEFQVCNN[

TGNCVGF�VQ�TGFWEVKQP�KP�DTGCVJKPI�FKUEQOHQTV�ECWUGF�D[�2&+��

.GG�GV�CN��
�������YJQ�RTQFWEGF�C�TGXGTUKDNG�XCIQVQO[�D[�EQQNKPI�VJG�XCIWU�PGTXGU

VQ����%��CDQNKUJGF�VJG�TCRKF��UJCNNQY�DTGCVJKPI�KPFWEGF�D[�1 �KPJCNCVKQP�KP�EQPUEKQWU�FQIU���

/QTG�TGEGPVN[��5EJGNGING�GV�CN��
������JCXG�UJQYP�KP�CPGUVJGVK\GF�FQIU�GZRQUGF�VQ�1 �VJCV�

EQQNKPI�VJG�EGTXKECN�XCIWU�PGTXGU�VQ����%�FKF�PQV�CDQNKUJ�VJG�QDUGTXGF�1 �KPFWEGF�TCRKF��

UJCNNQY�DTGCVJKPI�RCVVGTP�CPF�DTQPEJQEQPUVTKEVKQP��DWV�EQQNKPI�VJG�XCIWU�PGTXGU�VQ����%�FKF

CDQNKUJ�DQVJ�VJG�TCRKF��UJCNNQY�DTGCVJKPI�CPF�VJG�DTQPEJQEQPUVTKEVKQP���6JGUG�HKPFKPIU�UWIIGUV

VJCV�1 �UVKOWNCVGU�PQPO[GNKPCVGF�%�HKDGT�CHHGTGPVU�CTKUKPI�HTQO�VJG�NWPI��YJQUG�EQPFWEVKQP�KU�

PQV�VQVCNN[�DNQEMGF�CV����%�DWV�KU�DNQEMGF�VQVCNN[�CV����%���6JKU�EQPENWUKQP�KU�EQPUKUVGPV�YKVJ

VJG�HKPFKPIU�QH�%QNGTKFIG�GV�CN��
������VJCV�DTQPEJKCN�%�HKDGTU�CTG�VJG�QPN[�TGEGRVQTU�VJCV�CTG

UVKOWNCVGF�FKTGEVN[�FWTKPI�1 �KPJCNCVKQP�KP�CPGUVJGVK\GF�FQIU���+H�UKOKNCT�DTQPEJKCN�%�HKDGTU�

YGTG�UVKOWNCVGF�QT�UGPUKVK\GF�KP�JWOCPU�GZRQUGF�VQ�1 ��VJKU�EQWNF�GZRNCKP�VJG�1 �KPFWEGF� �

TCRKF��UJCNNQY�DTGCVJKPI�QDUGTXGF�FWTKPI�GZGTEKUG��CU�YGNN�CU�VJG�UWDLGEVKXG�U[ORVQOU

CUUQEKCVGF�YKVJ�VCMKPI�C�FGGR�KPURKTCVKQP�
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*C\WEJC�GV�CN��
������GZRQUGF����JGCNVJ[�PQTOCN�XQNWPVGGTU�VQ�(#�CPF�����RRO

1 �HQT���J�YJKNG�VJG[�YGTG�RGTHQTOKPI�OQFGTCVG�+'���1\QPG�GZRQUWTG�KPFWEGF�C�UKIPKHKECPV�

FGETGOGPV�KP�(8%��YJKEJ�YCU�CUUQEKCVGF�YKVJ�C�OCTMGF�HCNN�KP�+%�YKVJQWV�CP�KPETGCUG�KP

TGUKFWCN�XQNWOG���5RTC[KPI�QH�VJG�WRRGT�CKTYC[�YKVJ�NKFQECKPG�CGTQUQN�KP�VJGUG�UWDLGEVU�YCU

KOOGFKCVGN[�HQNNQYGF�D[�TGVWTP�QH�(8%�VQYCTF�EQPVTQN�XCNWGU���*C\WEJC�GV�CN��
�����

EQPENWFGF�VJCV�1 �KPJCNCVKQP�UVKOWNCVGU�NKFQECKPG�UGPUKVKXG�VTCEJGCN�CPF�NCT[PIGCN�CKTYC[�

TGEGRVQTU��YJKEJ�NGCFU�VQ�CP�KPXQNWPVCT[�KPJKDKVKQP�QH�HWNN�KPURKTCVKQP��C�TGFWEVKQP�KP�(8%��CPF

C�EQPEQOKVCPV�FGETGCUG�KP�OCZKOCN�GZRKTCVQT[�HNQY�TCVGU�KP�JWOCPU��

6JG�CKTYC[�CHHGTGPVU�DNQEMGF�D[�NKFQECKPG�KP�VJG�*C\WEJC�GV�CN��
������KPXGUVKICVKQP

TGOCKP�WPFGHKPGF���*QYGXGT��KV�UGGOU�NKMGN[�VJCV�VJG�NWPI�CHHGTGPVU�KPXQNXGF�CTG�VJG�UCOG�QPGU

VJCV�TGUWNV�KP�1 �KPFWEGF�TCRKF��UJCNNQY�DTGCVJKPI�KP�FQIU�
K�G���DTQPEJKCN�%�HKDGTU����9JGP�

UVKOWNCVGF�YKVJ�GZQIGPQWU�EJGOKECNU�KP�CPKOCN�GZRGTKOGPVU��DTQPEJKCN�%�HKDGTU�KPFWEG�C�TGHNGZ

CRPGC�
%QNGTKFIG�CPF�%QNGTKFIG����������+P�FQIU��VJKU�TGHNGZ�CRPGC�KPXQNXGU�VJG�KPJKDKVKQP�QH

KPURKTCVQT[�PGWTQPU��GZRKTCVQT[�PGWTQPU��CPF����CPF���OQVQPGWTQPU�KP�VJG�KPVGTEQUVCN�PGTXGU


-QGREJGP�GV�CN���������5EJOKFV�CPF�9GNNJQPGT����������5WEJ�C�TGHNGZ�TGURQPUG�KP�JWOCPU

YQWNF�GZRNCKP�VJG�TGHNGZ�KPJKDKVKQP�QH�OCZKOCN�KPURKTCVKQP�EQPUGSWGPV�VQ�CEWVG�1 �GZRQUWTG��

&CVC�EQPUKUVGPV�YKVJ�CP�1 �KPFWEGF�UVKOWNCVKQP�QH�DTQPEJKCN�%�HKDGTU�KP�JWOCP�

UWDLGEVU�TGEGPVN[�JCU�DGGP�RWDNKUJGF�D[�*C\DWP�GV�CN��
��������6JGUG�KPXGUVKICVQTU�QDUGTXGF�C

UKIPKHKECPV�KPETGCUG�KP�UWDUVCPEG�2��VJG�PGWTQVTCPUOKVVGT�TGNGCUGF�HTQO�VJG�CHHGTGPV�GPFKPIU�QH

DTQPEJKCN�%�HKDGT�FWTKPI�GZEKVCVKQP��KP�UGIOGPVCN�CKTYC[�YCUJKPIU�QH�UGXGP�
��HGOCNG���OCNG�

JGCNVJ[��PQPUOQMKPI�UWDLGEVU�CHVGT�C���J�%'�
 ������.�OKP�O �$5#��GZRQUWTG�VQ������RRO'
�

1 ���5WDUVCPEG�2�YCU�PQV�GNGXCVGF�KP�DTQPEJQCNXGQNCT�NCXCIG�
$#.��HNWKF�CHVGT�CKT�GZRQUWTG���+P�

CFFKVKQP��VJG�UGIOGPVCN�CKTYC[�UWDUVCPEG�2�NGXGNU�YGTG�UKIPKHKECPVN[�EQTTGNCVGF�
T ���������

R���������YKVJ�CP�GNGXCVGF�CKTYC[�EQPEGPVTCVKQP�QH���GRK�RTQUVCINCPFKP�( ��C�OCTMGT�QH��

QZKFCVKXG�HTGG�TCFKECN�TGCEVKQPU���6JGUG�TGUWNVU�CTG�EQPUKUVGPV�YKVJ�
���CP�KPETGCUGF�TGNGCUG�QH

UWDUVCPEG�2�UGEQPFCT[�VQ�CP�KPETGCUGF�FKUEJCTIG�QH�DTQPEJKCN�%�HKDGTU�KPFWEGF�D[

1 �KPJCNCVKQP��CPF�
���CP�1 �KPFWEGF�KPJKDKVKQP�QH�PGWVTCN�GPFQRGRVKFCUG��VJG�GP\[OG�VJCV� �

FGITCFGU�UWDUVCPEG�2�YKVJKP�VJG�CKTYC[U�

.WPI�%�HKDGTU�JCXG�DGGP�UJQYP�VQ�DG�UVKOWNCVGF�D[�RTQUVCINCPFKP�' �CPF�QVJGT�NWPI�

CWVCEQKFU�
%QNGTKFIG�GV�CN�����������������+PVGTGUVKPIN[��5EJGNGING�GV�CN��
��������'UEJGPDCEJGT

GV�CN��
�������CPF�;KPI�GV�CN��
������JCXG�UJQYP�VJCV�RTGVTGCVOGPV�YKVJ�VJG�E[ENQQZ[IGPCUG

KPJKDKVQT�KPFQOGVJCEKP�TGFWEGU�CPF��KP�UQOG�ECUGU��VQVCNN[�CDQNKUJGU�1 �KPFWEGF�RWNOQPCT[�

HWPEVKQP�FGETGOGPVU�KP�JWOCP�UWDLGEVU���5EJGNGING�GV�CN��
������GZCOKPGF�YJGVJGT�1 �KPFWEGF�

RWNOQPCT[�HWPEVKQP�FGETGOGPVU�EQWNF�DG�KPJKDKVGF�D[�VJG�RTQUVCINCPFKP�U[PVJGVCUG�KPJKDKVQT

KPFQOGVJCEKP�KP�JGCNVJ[�JWOCP�UWDLGEVU���(QWTVGGP�EQNNGIG�CIG�OCNGU�EQORNGVGF�UKZ���J

GZRQUWTG�RTQVQEQNU�EQPUKUVKPI�QH�PQ�FTWI��RNCEGDQ��CPF�KPFQOGVJCEKP�RTGVTGCVOGPVU��YKVJ�(#

CPF�1 �
�����RRO��GZRQUWTG�YKVJKP�GCEJ�RTGVTGCVOGPV���2TGVTGCVOGPVU�YGTG�FGNKXGTGF�YGGMN[�KP�

TCPFQO�QTFGT�KP�C�FQWDNG�DNKPF�HCUJKQP���'ZRQUWTGU�EQPUKUVGF�QH���J�GZGTEKUG�QP�C�E[ENG

GTIQOGVGT�YKVJ�YQTM�NQCFU�UGV�VQ�GNKEKV�C�OGCP� �QH����.�OKP���5VCVKUVKECN�CPCN[UKU�TGXGCNGF'

UKIPKHKECPV�GHHGEVU�HQT�(8%�CPF�('8 �CETQUU�RTGVTGCVOGPV��YKVJ�PQ�FTWI�XGTUWU�KPFQOGVJCEKP�

CPF�RNCEGDQ�XGTUWU�KPFQOGVJCEKP�EQORCTKUQPU�DGKPI�UKIPKHKECPV���6JGUG�HKPFKPIU�UWIIGUV�VJCV

E[ENQQZ[IGPCUG�RTQFWEVU�QH�CTCEJKFQPKE�CEKF��YJKEJ�CTG�TGFWEGF�D[�KPFQOGVJCEKP�KPJKDKVKQP�QH

E[ENQQZ[IGPCUG��RNC[�C�TQNG�KP�VJG�FGXGNQROGPV�QH�RWNOQPCT[�HWPEVKQP�FGETGOGPVU���6JGUG�CPF

UKOKNCT�HKPFKPIU�D[�'UEJGPDCEJGT�GV�CN��
������CPF�;KPI�GV�CN��
������UWIIGUV�VJCV�VJG�TGNGCUG�QH

UQOG�E[ENQQZ[IGPCUG�RTQFWEV�EQPUGSWGPV�VQ�1 �KPJCNCVKQP�RNC[U�C�TQNG�KP�1 �KPFWEGF� �

RWNOQPCT[�HWPEVKQP�FGETGOGPVU���6JKU�KFGC�KU�UWRRQTVGF�D[�VJG�HKPFKPIU�QH�-QTGP�GV�CN��
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GZVTKPUKE CUVJOC

CPF GZGTEKUG�

KPFWEGF

DTQPEJQURCUO

&GETGCUG KP (4% YKVJ 1 GZRQUWTG KP CUVJOCVKEU� PQ EQPUKUVGPV�

UKIPKHKECPV EJCPIGU KP RWNOQPCT[ HWPEVKQPCN RCTCOGVGTU KP GKVJGT

ITQWR QT DGVYGGP ITQWRU�

-QGPKI GV CN� 
�����

���� ��� � J +'


� ¥ �� OKP

VTGCFOKNN

YCNMKPI CV OGCP

8 � ����
�
'

.�OKP�

6FD � �� �%

4* � ���

� /� � ( 
PQTOCNU��

�� VQ �� [GCTU QNF�

� /� � (


CUVJOCVKEU��

�� VQ �� [GCTU QNF

#UVJOCVKEU UGNGEVGF

HTQO C ENKPKECN

RTCEVKEG CPF JCF

GZGTEKUG� KPFWEGF

DTQPEJQURCUO

&GETGCUG KP OCZKOCN HNQY CV ��� QH (8% KP CUVJOCVKEU YKVJ

1 GZRQUWTG EQORCTGF VQ (#� PQ UKIPKHKECPV EJCPIGU YKVJ EQODKPGF�

1 �01 GZRQUWTG�� �

-QGPKI GV CN� 
�����

����

����

���

���

�� OKP +'


� ¥ �� OKP

VTGCFOKNN

YCNMKPI CV OGCP

8 � ����
�
'

.�OKP�

0# � /� � ( 
PQTOCNU��

�� VQ �� [GCTU QNF�

� /� � (


CUVJOCVKEU��

�� VQ �� [GCTU QNF

#UVJOCVKEU JCF

CNNGTIKE CUVJOC�

RQUKVKXG

TGURQPUGU VQ

OGVJCEJQNKPG� CPF

GZGTEKUG� KPFWEGF

DTQPEJQURCUO

&GETGCUG KP ('8 CPF KPETGCUG KP 4 KP PQTOCNU CPF CUVJOCVKEU YKVJ� 6

���� CPF ���� RRO 1 GZRQUWTG EQORCTGF VQ (#� PQ EQPUKUVGPV�

FKHHGTGPEGU DGVYGGP PQTOCNU CPF CUVJOCVKEU�

-QGPKI GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

)TQWRGF D[ TGUV CPF GZGTEKUG� YKVJKP ITQWRU NKUVGF HTQO NQYGUV VQ JKIJGUV 1 EQPEGPVTCVKQP�D
�
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GZGTEKUG�VKOG�KP�CNN�HQWT�QH�VJGUG�UVWFKGU�YCU����OKP��YKVJ�KPVGPUKV[�DGKPI�XCTKCDNG�
GZGTEKUG� '

CRRTQZKOCVGN[����VQ����.�OKP����.KPP�GV�CN��
����C��QDUGTXGF�C�UOCNN�DWV�UKIPKHKECPV�TGFWEVKQP

KP�CTVGTKCN�QZ[IGP�UCVWTCVKQP�KP����OKNF�VQ�OQFGTCVG�%12&�RCVKGPVU�CV�VJG�GPF�QH�VJG������RRO

1 �GZRQUWTG�HQT���J�
CDUQNWVG�OGCP�FKHHGTGPEG���������R�����������5KOKNCTN[��5QNKE�GV�CN��


������QDUGTXGF�C�UOCNN�TGFWEVKQP�KP�CTVGTKCN�QZ[IGP�UCVWTCVKQP�KP����OKNF�VQ�OQFGTCVG�%12&

RCVKGPVU�CV�VJG�GPF�QH�C�����RRO�1 �GZRQUWTG�HQT���J�
CDUQNWVG�OGCP�FKHHGTGPEG����������

R������������+P�EQPVTCUV��-GJTN�GV�CN��
������FKF�PQV�HKPF�C�UKIPKHKECPV�GHHGEV�QP�CTVGTKCN�QZ[IGP

UCVWTCVKQP�KP����OKNF�VQ�OQFGTCVG�%12&�RCVKGPVU�CHVGT�GZRQUWTG�VQ�����RRO�1 �WUKPI�VJG�UCOG�

+'�GZRQUWTG�RTQVQEQN�WUGF�D[�5QNKE�GV�CN��
��������5KOKNCTN[��.KPP�GV�CN��
����C��HQWPF�PQ

UKIPKHKECPV�GHHGEV�QP�CTVGTKCN�QZ[IGP��UCVWTCVKQP�KP����OKNF�VQ�OQFGTCVG�%12&�RCVKGPVU�GZRQUGF

VQ������CPF������RRO�1 �HQT���J���6JG�EQODKPGF�QDUGTXCVKQPU�QH�VJGUG�UVWFKGU�KPFKECVG�VJCV�

RGTUQPU�YKVJ�%12&�CTG�PQV�TGURQPUKXG�VQ�1 �EQPEGPVTCVKQPU�QH�����RRO�CPF�NQYGT�KP�

EQODKPCVKQP�YKVJ�OKNF�GZGTEKUG���*QYGXGT��VJKU�EQPENWUKQP�UJQWNF�DG�XKGYGF�YKVJKP�VJG

EQPVGZV�QH�VJG�NQY�VQVCN�KPJCNGF�FQUG�QH�1 �KPXQNXGF�KP�VJG�CDQXG�UVWFKGU��KP�VJCV�UVWFKGU�KP�

JGCNVJ[�UWDLGEVU�WUKPI�UKOKNCT�VQVCN�KPJCNGF�FQUGU�CNUQ�JCXG�PQV�UJQYP�UKIPKHKECPV�RWNOQPCT[

HWPEVKQP�GHHGEVU���+PVGTRTGVCVKQP�QH�VJGUG�UVWFKGU�CNUQ�KU�EQORNKECVGF�D[�VJG�YKFG�TCPIG�QH�VJG

RWNOQPCT[�HWPEVKQP�KORCKTOGPV�QH�VJG�RCVKGPVU�UVWFKGF�
('8 �(8%�HTQO�����VQ�������VJGKT�

XCTKCDNG�UOQMKPI�JKUVQT[��CPF�VJG�HCEV�VJCV�VJGUG�RCVKGPVU�CTG�QNFGT�
����[GCTU�QH�CIG����6JG

KPEQPUKUVGPE[�QH�VJG�QDUGTXGF�UOCNN�FGETGCUGU�KP�CTVGTKCN�QZ[IGP�UCVWTCVKQP�OCMGU�VJG

KPVGTRTGVCVKQP�QH�VJG�ENKPKECN�UKIPKHKECPEG�QH�VJKU�FCVC�FKHHKEWNV�CPF�WPEGTVCKP�

&GURKVG�UKOKNCT�NKOKVCVKQPU��-WNNG�GV�CN��
������QDUGTXGF�UOCNN�
������UVCVKUVKECNN[

UKIPKHKECPV�FGETGCUGU�KP�(8%�CPF�('8 �KP����UOQMGTU�
CIG�TCPIG����VQ����[GCTU��FKCIPQUGF�

YKVJ�OKNF�EJTQPKE�DTQPEJKVKU�GZRQUGF�VQ�����RRO�1 �HQT���J�WUKPI�CP�+'�RTQVQEQN�
QPG����OKP�

GZGTEKUG�RGTKQF�DGIKPPKPI���J�RTKQT�VQ�GPF�QH�GZRQUWTG�� �CRRTQZKOCVGN[����VQ����.�OKP���'

+P�CFFKVKQP��-WNNG�GV�CN��
������QDUGTXGF�VJCV�TGRGCVGF�FCKN[�GZRQUWTG�QXGT�C���FC[�RGTKQF�NGF

VQ�CP�CVVGPWCVKQP�QH�VJGUG�HQTEGF�GZRKTCVQT[�GPFRQKPVU��CPF�VJCV�VJKU�CVVGPWCVKQP�FKF�PQV�NCUV

NQPIGT�VJCP���FC[U���6JG�RWNOQPCT[�TGURQPUGU�KPFWEGF�D[�1 �GZRQUWTG�KP�VJKU�UVWF[�YGTG�

CUUQEKCVGF�QPN[�YKVJ�OKNF�U[ORVQOU�

5WDLGEVU�YKVJ�#UVJOC
6JTGG�UVWFKGU�GZCOKPKPI�VJG�RWNOQPCT[�TGURQPUGU�VQ�CEWVG�1 �GZRQUWTGU�KP�CFWNV�


.KPP�GV�CN���������5KNXGTOCP��������CPF�CFQNGUEGPV�
-QGPKI�GV�CN���������CUVJOCVKEU�YGTG

FKUEWUUGF�KP�VJG�GCTNKGT�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������

5KIPKHKECPV�FGETGOGPVU�KP�ITQWR�OGCP�RWNOQPCT[�HWPEVKQP�YGTG�PQV�QDUGTXGF�HQT�CFWNV

CUVJOCVKEU�GZRQUGF�HQT���J�CV�TGUV�
5KNXGTOCP��������QT�YKVJ�NKIJV�+'�
.KPP�GV�CN���������VQ

1 �EQPEGPVTCVKQPU�QH������RRO�QT�NGUU���*QYGXGT��KV�UJQWNF�DG�PQVGF�VJCV��CNVJQWIJ�ITQWR�OGCP�

RWNOQPCT[�HWPEVKQP�TGURQPUGU�YGTG�PQV�UKIPKHKECPVN[�CHHGEVGF�KP�VJGUG�UVWFKGU��VJGTG�YGTG

TGURQPUKXG�CUVJOCVKE�UWDLGEVU�YJQ�JCF�QDXKQWU�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP��

-QGPKI�CPF�EQ�YQTMGTU�
-QGPKI�GV�CN���������������������EQPFWEVGF�C�UGTKGU�QH

UVWFKGU�GZCOKPKPI�VJG�RWNOQPCT[�TGURQPUGU�QH�CFQNGUEGPV�CUVJOCVKEU�CPF�PQPCUVJOCVKEU�
���VQ

���[GCTU�QH�CIG��GZRQUGF�VQ�NQY�NGXGNU�QH�1 ���-QGPKI�GV�CN��
������HQWPF�PQ�UKIPKHKECPV�

EJCPIGU�KP�RWNOQPCT[�HWPEVKQP�QT�U[ORVQOU�KP����CFQNGUEGPV�PQTOCN�CPF�CUVJOCVKE�UWDLGEVU


HQWT�OCNG��UKZ�HGOCNG��YJQ�KPJCNGF������RRO�1 �HQT���J�CV�TGUV���6JG�CUVJOCVKE�UWDLGEVU�KP�VJKU�

UVWF[�YGTG�EJCTCEVGTK\GF�CU�JCXKPI�JKUVQTKGU�QH�CVQRKE�
6[RG�+��KOOWPQINQDWNKP�'�=+I'?�

OGFKCVGF��CUVJOC�CPF�GZGTEKUG�KPFWEGF�DTQPEJQURCUO���5WDUGSWGPVN[��KP�VYQ�UGRCTCVG�UVWFKGU

QH�UKOKNCT�ITQWRU�QH�CFQNGUEGPV�CUVJOCVKEU�CPF�PQPCUVJOCVKEU��-QGPKI�GV�CN��
�����������
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QDUGTXGF�PQ�UKIPKHKECPV�EJCPIGU�KP�RWNOQPCT[�HWPEVKQP�QT�U[ORVQOU�HQNNQYKPI�GZRQUWTG�VQ

�����CPF������RRO�1 �YKVJ�OQFGTCVG�+'�WR�VQ���J��CNVJQWIJ�C�UOCNN�UKIPKHKECPV�FGETGCUG�KP�

HNQY�CV�����QH�(8%�YCU�QDUGTXGF�KP�VJG�CFQNGUEGPV�CUVJOCVKEU�GZRQUGF�VQ������RRO�1 ����

-TGKV�GV�CN��
������CPF�'UEJGPDCEJGT�GV�CN��
������JCXG�FGOQPUVTCVGF�VJCV�GZRQUWTG

VQ�����RRO�1 �YKVJ�JGCX[�+'�
GZGTEKUG� ������.�OKP�O �$5#��HQT���J�GNKEKVU�C�UKIPKHKECPV� '
�

FGETGCUG�KP�(8%��('8 ��('8 �(8%��CPF�('( �KP�DQVJ�PQTOCN�CPF�CUVJOCVKE�UWDLGEVU��� � ������

+P�VJGUG�UVWFKGU��1 �GZRQUWTG�ECWUGF�UKIPKHKECPVN[�ITGCVGT�FGETGOGPVU�KP�('8 ��('8 �(8%��CPF� � �

('( �KP�CUVJOCVKE�UWDLGEVU���+P�EQPVTCUV��-TGKV�GV�CN��
������CPF�'UEJGPDCEJGT�GV�CN��
�����������

HQWPF�PQ�UKIPKHKECPV�FKHHGTGPEG�DGVYGGP�CUVJOCVKE�CPF�PQTOCN�UWDLGEVU�KP�(8%�CPF�UWDLGEVKXG

U[ORVQOU���+P�CFFKVKQP��VJG�GHHGEV�QH�1 �GZRQUWTG�QP�DTQPEJKCN�TGURQPUKXGPGUU�CU�OGCUWTGF�D[�

VJG�EQPEGPVTCVKQP�QH�OGVJCEJQNKPG�PGGFGF�VQ�KPETGCUG�54 ������
2% ��YCU�CNUQ�UVWFKGF��CY ���54CY

6JG�CUVJOCVKE�UWDLGEVU�JCF�C�UKIPKHKECPV�FGETGCUG�KP�2% �HQNNQYKPI�(#�CPF�1 �GZRQUWTG�����54CY �

+P�EQORCTKUQP��VJG�PQTOCN�UWDLGEVU�JCF�C�UKIPKHKECPV�FGETGCUG�KP�2% �HQNNQYKPI���54CY

1 �GZRQUWTG��YKVJ�VJG�RGTEGPV�FGETGCUG�KP�OGCP�2% �CHVGT�1 �GZRQUWTG�DGKPI�UKOKNCT�KP� ���54CY �

PQTOCN�CPF�CUVJOCVKE�UWDLGEVU��CNVJQWIJ�VJG�CUVJOCVKE�RCVKGPVU	�DCUGNKPG�2% �YCU���54CY

UKIPKHKECPVN[�NQYGT�VJCP�VJCV�QH�VJG�PQTOCN�UWDLGEVU���6JG�HKPFKPIU�QH�VJKU�UVWF[�KPFKECVG�VJCV�KH

VJG�VQVCN�KPJCNGF�FQUG�KU�KPETGCUGF�UWHHKEKGPVN[�D[�GKVJGT�KPETGCUKPI� �FWTKPI�GZRQUWTG�QT'

1 �EQPEGPVTCVKQP��OKNF�VQ�OQFGTCVG�CUVJOCVKEU�YKNN�TGURQPF�YKVJ�C�ITGCVGT�QDUVTWEVKXG�TGURQPUG�

VJCP�YKNN�PQTOCN�UWDLGEVU�

.KPP�GV�CN��
������JCXG�TGRQTVGF�TGURQPUGU�QH�JGCNVJ[�
P�������CPF�CUVJOCVKE


P�������UWDLGEVU�VQ������RRO�1 �CPF������I�O �QH�TGURKTCDNG�UWNHWTKE�CEKF�
* 51 ��CGTQUQN� � �
�


//#&��������O��IGQOGVTKE�UVCPFCTF�FGXKCVKQP�=� ?�������CNQPG�CPF�KP�EQODKPCVKQP�WUKPII

VJG�'2#�RTQNQPIGF�GZRQUWTG�RTQVQEQN�
UGG�5GEVKQP����������6JGUG�KPXGUVKICVQTU�QDUGTXGF�C

UKIPKHKECPV�1 �KPFWEGF�TGFWEVKQP�KP�('8 �VJCV�YCU�UVCVKUVKECNN[�UKIPKHKECPV�CPF�CP�KPETGCUG�KP� �

CKTYC[�TGURQPUKXGPGUU�VQ�OGVJCEJQNKPG�HQT�CNN�UWDLGEVU�EQODKPGF���6JG�CUVJOCVKE�UWDLGEVU

FGOQPUVTCVGF�C�UVCVKUVKECNN[�UKIPKHKECPV�FGETGCUG�KP�('8 �CU�C�HWPEVKQP�QH�GZRQUWTG�FWTCVKQP�

TGICTFNGUU�QH�RQNNWVCPV�GZRQUWTG���+P�CFFKVKQP��VJGTG�YCU�C�ITGCVGT�TGFWEVKQP�KP�('8 �HQNNQYKPI�

1 �CNQPG�KP�VJG�CUVJOCVKEU�CU�EQORCTGF�VQ�VJG�PQPCUVJOCVKEU�
������XGTUWU���������CNVJQWIJ�

VJKU�FKHHGTGPEG�YCU�PQV�UVCVKUVKECNN[�UKIPKHKECPV���&GURKVG�VJG�NCEM�QH�C�UKIPKHKECPV�FKHHGTGPEG

DGVYGGP�CUVJOCVKEU	�CPF�PQPCUVJOCVKEU	�ITQWR�OGCP�('8 �TGURQPUGU�YKVJ�1 �GZRQUWTG��VJG� �

TGURQPUGU�QDUGTXGF�KP�VJG�CUVJOCVKEU�OC[�DG�EQPUKFGTGF�OQTG�KORQTVCPV�DGECWUG�VJGKT�CXGTCIG

('8 �YCU�CNTGCF[�UKIPKHKECPVN[�FGRTGUUGF�D[�VJG�WPFGTN[KPI�KNNPGUU��

6JG�HKPFKPIU�QH�VJG�CDQXG�UVWFKGU�EQORCTKPI�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU

HQNNQYKPI�1 �GZRQUWTG�KP�CUVJOCVKE�CPF�PQPCUVJOCVKE�UWDLGEVU�UWIIGUV�VJCV�CUVJOCVKEU�CTG�CV�

NGCUV�CU�UGPUKVKXG��KH�PQV�OQTG�UGPUKVKXG��VQ�VJG�CEWVG�GHHGEVU�QH�1 �KPJCNCVKQP���6JG�WPFGTN[KPI�

OGEJCPKUO�VJCV�YQWNF�GZRNCKP�C�RQUUKDNG�KPETGCUGF�TGURQPUKXGPGUU�QH�CUVJOCVKE�UWDLGEVU�VQ

1 �KU�WPFGHKPGF���1PG�RQUUKDNG�OGEJCPKUO�EQWNF�DG�VJCV�CUVJOCVKE�UWDLGEVU�JCXG�CP�GZCIIGTCVGF�

CKTYC[�KPHNCOOCVQT[�TGURQPUG�VQ�CEWVG�1 �GZRQUWTG���#�UVWF[�EQPFWEVGF�D[�/E$TKFG�GV�CN��


������YQWNF�UWRRQTV�VJKU�J[RQVJGUKU���/E$TKFG�GV�CN��
������GZRQUGF����CU[ORVQOCVKE

CUVJOCVKE�UWDLGEVU�YKVJ�JKUVQTKGU�QH�CNNGTIKE�TJKPKVKU�CPF���PQPCNNGTIKE�JGCNVJ[�UWDLGEVU�VQ�(#

CPF������CPF������RRO�1 �HQT����OKP�WUKPI�C�NKIJV�+'�RTQVQEQN�
 ���CRRTQZKOCVGN[���� '

.�OKP����2WNOQPCT[�HWPEVKQP�VGUVU��RQUVGTKQT�TJKPQOCPQOGVT[��CPF�PCUCN�NCXCIG�
0.��YGTG

RGTHQTOGF�DGHQTG�GZRQUWTG�CPF����OKP�CPF���CPF����J�CHVGT�GZRQUWTG���0Q�UKIPKHKECPV�EJCPIGU

KP�RWNOQPCT[�QT�PCUCN�HWPEVKQP�YGTG�HQWPF�KP�GKVJGT�VJG�CNNGTIKE�CUVJOCVKE�QT�PQPCNNGTIKE

PQPCUVJOCVKE�UWDLGEVU���6JG�CNNGTIKE�CUVJOCVKE�UWDLGEVU�JCF�C�UKIPKHKECPV�KPETGCUG�KP�VJG�PWODGT

QH�YJKVG�DNQQF�EGNNU�KP�0.�HNWKF����OKP�CPF����J�HQNNQYKPI�VJG������RRO�1 �GZRQUWTG���+P�
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CFFKVKQP��C�UKIPKHKECPV�KPETGCUG�KP�GRKVJGNKCN�EGNNU�YCU�RTGUGPV����OKP�CHVGT�GZRQUWTG�VQ�����

RRO�1 �KP�VJG�CUVJOCVKE�UWDLGEVU���0Q�UKIPKHKECPV�EGNNWNCT�EJCPIGU�YGTG�QDUGTXGF�KP�VJG�

PQPCUVJOCVKE�UWDLGEVU���6JGUG�FCVC�KPFKECVG�VJCV�VJG�WRRGT�CKTYC[U�QH�CUVJOCVKE�KPFKXKFWCNU�CTG

OQTG�UGPUKVKXG�VQ�VJG�CEWVG�KPHNCOOCVQT[�GHHGEVU�QH�1 �VJCP�VJQUG�QH�PQPCNNGTIKE�PQPCUVJOCVKE�

UWDLGEVU�

6JG�CDQXG�UVWFKGU�EQORCTGF�VJG�GHHGEVU�QH�1 �KPJCNCVKQP�QP�RWNOQPCT[�HWPEVKQP�KP�

CUVJOCVKE�CPF�PQTOCN�UWDLGEVU��DWV�FQ�PQV�CFFTGUU�VJG�GHHGEV�QH�RTGGZRQUWTG�VQ�CODKGPV

EQPEGPVTCVKQPU�QH�1 �QP�VJG�TGURQPUKXGPGUU�QH�CUVJOCVKE�UWDLGEVU�VQ�QVJGT�TGURKTCVQT[�

EJCNNGPIGU��KPENWFKPI�QVJGT�KTTKVCPV�ICUGU��CNNGTIGPU��CPF�GZGTEKUG���-QGPKI�GV�CN��
�����

TGRQTVGF�CP�KPETGCUG�KP�VJG�DTQPEJKCN�TGURQPUG�VQ�CP�51 �EJCNNGPIG�KP�C�ITQWR�QH�

���CU[ORVQOCVKE�CFQNGUEGPV�CUVJOCVKE�UWDLGEVU�HQNNQYKPI�KPJCNCVKQP�QH������RRO�1 �HQT����OKP�

WUKPI�C�NKIJV�VQ�OQFGTCVG�+'�RTQVQEQN�
 ���CRRTQZKOCVGN[����.�OKP��'

/QNHKPQ�GV�CN��
������KPXGUVKICVGF�YJGVJGT�TGUVKPI�GZRQUWTG�VQ������RRO�1 �HQT�

��J�RQVGPVKCVGU�VJG�CKTYC[�TGURQPUG�VQ�KPJCNGF�CNNGTIGP�KP�UGXGP�RCVKGPVU�YKVJ�OKNF�CUVJOC�YKVJ

UGCUQPCN�U[ORVQOU�QH�CUVJOC�CPF�RQUKVKXG�UMKP�VGUVU�HQT�TCIYGGF�QT�ITCUU���6JKU�UVWF[�YCU

EQPFWEVGF�QXGT�HQWT�YGGM�NQPI�RGTKQFU�FWTKPI�VJG�YKPVGT�YJGP�CODKGPV�CNNGTIGP�NGXGNU�YGTG

NQY���+P�GCEJ�YGGM��VJGTG�YGTG���EQPUGEWVKXG�UVWF[�FC[U���1P�&C[U���CPF����UWDLGEVU

WPFGTYGPV�OGVJCEJQNKPG�EJCNNGPIGU��YJGTGCU��QP�&C[����VJG�UWDLGEVU�TGEGKXGF�QPG�QH�HQWT

EQODKPGF�EJCNNGPIGU�KP�C�UKPING�DNKPF�FGUKIP���
���CKT�DTGCVJKPI�HQNNQYGF�D[�KPJCNCVKQP�QH

CNNGTIGP�FKNWGPV��
���1 �GZRQUWTG�HQNNQYGF�D[�KPJCNCVKQP�QH�CNNGTIGP�FKNWGPV��
���CKT�DTGCVJKPI�

HQNNQYGF�D[�KPJCNCVKQP�QH�CNNGTIGP��CPF�
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GTIQOGVGT�GZGTEKUG�RGTKQFU�CNVGTPCVGF�YKVJ�HQWT����OKP�TGUV�RGTKQFU���6JG�GZRQUWTGU�YGTG�C

OKPKOWO�QH���YGGM�CRCTV���6JG�TGURQPUGU�QH�VJGUG�UWDLGEVU�YGTG�EQORCTGF�YKVJ�VJQUG�QH�C

ITQWR�QH����[QWPI�OCNGU�YJQ�GCTNKGT�JCF�EQORNGVGF�VJG�UCOG�RTQVQEQN�
&TGEJUNGT�2CTMU�GV�CN��

��������6JGTG�YGTG�PQ�UVCVKUVKECNN[�UKIPKHKECPV�FKHHGTGPEGU�KP�VJG�TGURQPUGU�DCUGF�QP�IGPFGT��

6JG�HGOCNG�UWDLGEVU�JCF�FGETGOGPVU�QH�������������CPF�������KP�(8%��('8 ��CPF�('( �� ������

TGURGEVKXGN[��EQORCTGF�VQ�������������CPF�������HQT�VJG�OCNG�UWDLGEVU���1P�CP�KPFKXKFWCN

DCUKU����QH�VJG����OCNGU�CPF���QH�VJG����HGOCNGU�JCF�FGETGOGPVU�QH�����QT�OQTG�KP�('8�

HQNNQYKPI�VJG�GZRQUWTG�VQ������RRO�1 ���1PG�OCNG�UWDLGEV�FKF�PQV�TGURQPF�VQ�VJG�1 �GZRQUWTG��� �

+V�YCU�PQVGF��JQYGXGT��VJCV�VJG�HGOCNG�UWDLGEVU�KPJCNGF�CP�CDUQNWVG�FQUG�QH�1 �CDQWV�����NGUU�

VJCP�VJG�OCNG�UWDLGEVU�FWG�VQ�C�UNKIJVN[�NQYGT�GZGTEKUG� �CPF�VJG�KPJGTGPVN[�NQYGT�TGUVKPI�' '

QH�HGOCNGU�EQORCTGF�VQ�OCNGU���*QYGXGT��YJGP�1 �FQUG�YCU�TGNCVGF�VQ�$5#�QT�VQ�(8%��VJG�

HGOCNGU�KPJCNGF�UNKIJVN[�JKIJGT�TGNCVKXG�FQUGU�QH�1 �VJCP�VJG�OCNGU��

#FCOU�GV�CN��
������EQORCTGF�VJG�TGURQPUGU�QH����[QWPI�OGP�
���VQ����[GCTU�QH

CIG��CPF����[QWPI�YQOGP�
���VQ����[GCTU�QH�CIG��GZRQUGF�VQ�����RRO�1 �XKC�OQWVJRKGEG���#NN�

UWDLGEVU�YGTG�JGCNVJ[�PQPUOQMGTU�YKVJ�ENKPKECNN[�PQTOCN�RWNOQPCT[�HWPEVKQP���0QPG�JCF�C

JKUVQT[�QH�UKIPKHKECPV�CNNGTIKGU��CPF�PQPG�JCF�TGUKFGF�KP�C�JKIJ�CKT�RQNNWVKQP�CTGC�HQT�CV�NGCUV

��OQ���6JG�UWDLGEVU�EQORNGVGF���J�%'�GZRQUWTGU�
OGCP� ������.�OKP�HQT�OCNGU�CPF'

���.�OKP�HQT�HGOCNGU��VQ�(#�CPF�����RRO�1 ���6JG�GZRQUWTGU�YGTG�IKXGP�KP�TCPFQO�QTFGT�CPF�

YGTG�UGRCTCVGF�D[�C�OKPKOWO�QH���FC[U���1\QPG�GZRQUWTG�KPFWEGF�UKIPKHKECPV�FGETGOGPVU�KP

(8%��('8 ��CPF�('( �EQORCTGF�VQ�(#�GZRQUWTG���6JTGG�HGOCNGU�CPF�HQWT�OCNGU�YGTG� ������

WPCDNG�VQ�EQORNGVG�VJG�1 �GZRQUWTG���(GOCNGU�GZRGTKGPEGF�OGCP�FGETGOGPVU�QH�������������CPF�

������KP�(8%��('8 ��CPF�('( ��TGURGEVKXGN[��EQORCTGF�VQ�OGCP�FGETGOGPVU�QH�������KP� ������

(8%��������KP�('8 ��CPF�������KP�('( �HQT�OCNGU���6JGTG�YGTG�PQ�UVCVKUVKECNN[� ������

UKIPKHKECPV�FKHHGTGPEGU�DGVYGGP�VJG�URKTQOGVT[�QT�54 �TGURQPUGU�TGNCVGF�VQ�IGPFGT���$GECWUGCY

VJG�HGOCNG�UWDLGEVU�KPJCNGF�C�UWDUVCPVKCNN[�UOCNNGT�CDUQNWVG�FQUG�QH�1 �FWG�VQ�VJG�EQPUKFGTCDN[�

NQYGT�GZGTEKUG� ��[GV�JCF�UKOKNCT�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�EQORCTGF�VQ�OGP��VJG'
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CWVJQTU�EQPENWFGF�VJCV�HGOCNGU�CTG�OQTG�TGURQPUKXG�VQ�1 �VJCP�OCNGU���+P�VJKU�UVWF[��VJG�HGOCNG�

UWDLGEVU�KPJCNGF�C�NQYGT�TGNCVKXG�FQUG�QH�1 �EQORCTGF�VQ�OCNGU��YJGP�GZRTGUUGF�QP�VJG�DCUKU�QH�

$5#��DWV�C�UKOKNCT�TGNCVKXG�FQUG�YJGP�GZRTGUUGF�QP�VJG�DCUKU�QH�(8%�

5GCN�GV�CN��
������TGRQTVGF�QP�����JGCNVJ[�DNCEM�CPF�YJKVG�OGP�CPF�YQOGP�DGVYGGP

���CPF����[GCTU�QH�CIG�YJQ�GCEJ�YGTG�CUUKIPGF�VQ�EQORNGVG�QPG������J�GZRQUWTG�VQ�(#�������

������������������QT������RRO�1 ���5WDLGEVU�GZGTEKUGF�KPVGTOKVVGPVN[�QP�C�OQVQT�FTKXGP�

VTGCFOKNN�CV�C�YQTM�NQCF�KPFWEKPI�C� �QH�CDQWV����.�OKP�O �$5#�HQT�YQOGP�CPF�CDQWV'
�

�����.�OKP�O �$5#�HQT�OGP���#NVJQWIJ�HGOCNG�UWDLGEVU�KPJCNGF�CDQWV�����NGUU�VQVCN�FQUG�QH�

1 �VJCP�OCNGU�KP�GCEJ�GZRQUWTG�EQPEGPVTCVKQP�ITQWR��VJGTG�YGTG�PQ�UKIPKHKECPV�FKHHGTGPEGU�KP�

VJG�EJCPIGU�KP�('8 �
UGG�(KIWTG�������54 ��QT�EQWIJ�TCVKPIU�DGVYGGP�OCNGU�CPF�HGOCNGU� CY

COQPI�GKVJGT�DNCEMU�QT�YJKVGU���9QOGP�CNUQ�KPJCNGF�C�NQYGT�CDUQNWVG�FQUG�QH�1 �VJCP�OGP��

(KIWTG����� /GCP�RGTEGPV�EJCPIG�
v�UVCPFCTF�GTTQT�QH�VJG�OGCP��KP�RQUV�OKPWU
RTGXCNWGU�QH�HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�
('8 ��HQT�GCEJ�IGPFGT�TCEG

�

ITQWR���1RGP�DCTU���YJKVG�YQOGP��ETQUU�JCVEJGF�DCTU���DNCEM�YQOGP�
JCVEJGF�DCTU���YJKVG�OGP��UQNKF�DCTU���DNCEM�OGP�

5QWTEG� 5GCN GV CN� 
������
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&TGEJUNGT�2CTMU�GV�CN��
����C�D��EQORCTGF�VJG�TGURQPUGU�QH�GKIJV�OGP�CPF�GKIJV

YQOGP�DGVYGGP����CPF����[GCTU�QH�CIG�VQ�(#�CPF������RRO�1 ���6JG�UWDLGEVU�YGTG�CNN�JGCNVJ[�

PQPUOQMGTU�YJQ�YGTG�NQPI�VGTO�TGUKFGPVU�QH�C�TGNCVKXGN[�NQY�RQNNWVKQP�CTGC���6JG�UWDLGEVU

RCTVKEKRCVGF�KP���J�+'�
���OKP�TGUV����OKP�GZGTEKUG�CV� ������.�OKP��GZRQUWTGU�VJCV�YGTG'

RTGUGPVGF�KP�TCPFQO�QTFGT�CPF�YGTG�UGRCTCVGF�D[�CV�NGCUV���YGGM���'ZEGRV�HQT�('8 ��VJGTG�

YGTG�PQ�UVCVKUVKECNN[�UKIPKHKECPV�FKHHGTGPEGU�DGVYGGP�VJG�TGURQPUGU�QH�VJG�OGP�CPF�YQOGP

UWDLGEVU��CNVJQWIJ�YQOGP�JCF�UNKIJVN[�NCTIGT�OGCP�FGETGOGPVU�KP�(8%�CPF�('8 �VJCP�OGP���

+PFKXKFWCN�FGETGOGPVU�KP�(8%�CPF�('8 �TCPIGF�HTQO���VQ�CDQWV�����HQT�DQVJ�OCNG�CPF�HGOCNG�

UWDLGEVU���$CUGF�QP�('8 ��VYQ�HGOCNGU�CPF�VJTGG�OCNGU�JCF�PQ�TGURQPUG�VQ�VJG�1 �GZRQUWTG��� �

/CNG�UWDLGEVU�KPJCNGF�C�UQOGYJCV�NCTIGT�CDUQNWVG�GHHGEVKXG�FQUG�QH�1 �FWG�VQ�JKIJGT�GZGTEKUG�

CPF�TGUVKPI� ���9JGP� �YCU�PQTOCNK\GF�VQ�$5#��HGOCNGU�KPJCNGF�C�NCTIGT�FQUG�QH�1 �VJCP' ' �

OCNGU���9JGP� �YCU�PQTOCNK\GF�VQ�(8%��VJG�TGNCVKXG�KPJCNGF�FQUGU�QH�1 �YGTG�UKOKNCT�' �

4GKUGPCWGT�GV�CN��
������TGRQTVGF�QP�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH���OGP�CPF

���YQOGP�DGVYGGP����CPF����[GCTU�QH�CIG�YJQ�YGTG�GZRQUGF�VQ�����������CPF�����RRO�1 ���
6JG�VJTGG�GZRQUWTGU�YGTG�RTGUGPVGF�KP�TCPFQO�QTFGT�CPF�CV�VJG�UCOG�VKOG�QH�FC[�HQT�GCEJ

UWDLGEV���6JG�UWDLGEVU�YGTG�GZRQUGF�XKC�OQWVJRKGEG�HQT���J��FWTKPI�YJKEJ�UGXGP�OGP�GZGTEKUGF

HQT����OKP�CPF�TGUVGF�HQT����OKP��CPF�VJG�QVJGT�VYQ�OGP�CPF�CNN�QH�VJG�YQOGP��CNVGTPCVGF�VYQ

���OKP�TGUV�RGTKQFU�CPF�VYQ����OKP�GZGTEKUG�RGTKQFU���8GPVKNCVKQP�TCVGU�YGTG�CDQWV����.�OKP

HQT�OGP�CPF����.�OKP�HQT�YQOGP��CNVJQWIJ��YJGP� �YCU�PQTOCNK\GF�VQ�$5#��VJG�TGNCVKXG�' '

HQT�OCNGU�CPF�HGOCNGU�YCU�UKOKNCT���#NN�FCVC�YGTG�RQQNGF��TGICTFNGUU�QH�VJG�VQVCN�GZGTEKUG�VKOG��

6JGTG�YGTG�PQ�UKIPKHKECPV�EJCPIGU�KP�CP[�RCTCOGVGT�QH�RWNOQPCT[�HWPEVKQP�KP�VJG�OCNGU��

(GOCNGU�JCF�PQ�UKIPKHKECPV�EJCPIGU�KP�CP[�URKTQOGVTKE�RCTCOGVGT��DWV��HQNNQYKPI�VJG�����RRO

1 �GZRQUWTG��FKF�JCXG�C�UOCNN�
�����KPETGCUG�KP�VQVCN�TGURKTCVQT[�TGUKUVCPEG�
4 ���YJKEJ� 6

TGOCKPGF�CV�VJKU�NGXGN����OKP�RQUVGZRQUWTG���

$GFK�GV�CN��
������TGRQTVGF�QP�VJG�TGURQPUGU�QH����OGP�CPF���YQOGP�
���VQ����[GCTU

QH�CIG��GZRQUGF�HQT���J�VQ�(#�QT������RRO�1 �HQT���EQPUGEWVKXG�FC[U���1PN[�VJG�HKTUV�1 �FC[� �

TGUWNVU�YKNN�DG�FKUEWUUGF�KP�VJKU�UGEVKQP��VJG�KUUWG�QH�TGRGCVGF�GZRQUWTGU�KU�CFFTGUUGF�KP�5GEVKQP

����������'ZRQUWTGU�YGTG�EQPFWEVGF�CV�VJG�UCOG�VKOG�QH�FC[��QP�EQPUGEWVKXG�FC[U��YKVJ�VJG�(#

GZRQUWTG�CNYC[U�EQPFWEVGF�HKTUV���6JG�UWDLGEVU�CNVGTPCVGF����OKP�GZGTEKUG�RGTKQFU�
OGCP� ��'

�����.�OKP�HQT�OGP�CPF������.�OKP�HQT�YQOGP��CPF����OKP�TGUV�RGTKQFU�VJTQWIJQWV�VJG���J

EJCODGT�GZRQUWTGU���9JGP� �YCU�PQTOCNK\GF�VQ�$5#��YQOGP�KPJCNGF�UNKIJVN[�JKIJGT�TGNCVKXG'

FQUGU�QH�1 ��DWV�YJGP�PQTOCNK\GF�VQ�(8%��YQOGP�KPJCNGF�C�UNKIJVN[�NQYGT�TGNCVKXG�FQUG�QH�

1 �VJCP�OGP���6JGTG�YGTG�PQ�UVCVKUVKECNN[�UKIPKHKECPV�ITQWR�OGCP�FKHHGTGPEGU�DGVYGGP�VJG�

TGURQPUGU�QH�OGP�CPF�YQOGP�UWDLGEVU���6JG�OGCP�FGETGOGPVU�KP�(8%�CPF�('8 �HQNNQYKPI�VJG�

1 �GZRQUWTG�HQT�VJG����UWDLGEVU�YGTG�����CPF�������TGURGEVKXGN[���+P�CP�GZRNQTCVQT[�CPCN[UKU��

VJG�UWDLGEVU�YGTG�FKXKFGF�KPVQ�VYQ�ITQWRU�DCUGF�QP�YJGVJGT�VJGKT�FGETGOGPV�KP�('8 �HQNNQYKPI�

VJG�HKTUV�1 �GZRQUWTG�EQORCTGF�VQ�VJG�(#�GZRQUWTG�YCU�����QT�������6JGTG�YGTG�GKIJV�

UWDLGEVU�KP�GCEJ�ITQWR��YKVJ�VJG�UGPUKVKXG�ITQWR�EQPUKUVKPI�QH�VYQ�HGOCNGU�CPF�UKZ�OCNGU���6JG

OGCP�RQUV�1 �GZRQUWTG�FGETGOGPV�KP�('8 �YCU�����O.�HQT�VJG�UGPUKVKXG�ITQWR��XGTUWU����O.� �

HQT�VJG�PQPTGURQPUKXG�ITQWR���5KOKNCT�RCVVGTPU�QH�TGURQPUG�YGTG�GXKFGPV�KP�(8%�CPF�('8 ���
6JGTG�YGTG�PQ�UKIPKHKECPV�EJCPIGU�KP�CP[�HNQY�RCTCOGVGT��OCZKOWO�XQNWPVCT[�XGPVKNCVKQP


/88���GZRKTCVQT[�TGUGTXG�XQNWOG��QT�HWPEVKQPCN�TGUKFWCN�ECRCEKV[��

6JG�SWGUVKQP�CU�VQ�YJGVJGT�VJGTG�KU�C�FKHHGTGPEG�KP�UGPUKVKXKV[�VQ�1 �DGVYGGP�OGP�

CPF�YQOGP�TGOCKPU�WPTGUQNXGF���&KHHGTGPV�EQPENWUKQPU�FGRGPF�QP�YJGVJGT� �KU�PQTOCNK\GF�VQ'

DQF[�QT�NWPI�UK\G�KP�ECNEWNCVKPI�VJG�KPJCNGF�FQUGU�QH�1 ���6JG�UWDITQWRU�UVWFKGF�D[�$GFK�GV�CN��


������KPENWFGF�UKZ�OCNGU�CPF�VYQ�HGOCNGU��UWIIGUVKPI�VJCV�QNFGT�OCNGU�OC[�DG�OQTG�UGPUKVKXG
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VQ�1 �VJCP�QNFGT�HGOCNGU���*QYGXGT��4GKUGPCWGT�GV�CN��
������HQWPF�C�UKIPKHKECPV�KPETGCUG�KP�

4 �QPN[�KP�YQOGP���*QTXCVJ�GV�CN��
�������#FCOU�GV�CN��
�������CPF�&TGEJUNGT�2CTMU�GV�CN�6


����C�D��UWIIGUVGF�VJCV�DGECWUG�VJGKT�HGOCNG�UWDLGEVU�JCF�UKOKNCT�RWNOQPCT[�HWPEVKQP

TGURQPUGU�VQ�VJGKT�OCNG�UWDLGEVU��GXGP�VJQWIJ�VJG�HGOCNGU�KPJCNGF�NGUU�1 ��HGOCNGU�YGTG�OQTG�

UGPUKVKXG�VJCP�OCNGU���/GUUKPGQ�CPF�#FCOU�
������UWIIGUVGF�VJCV�UQOG�HCEVQT�QVJGT�VJCP

CDUQNWVG�NWPI�UK\G�CEEQWPVGF�HQT�QDUGTXGF�FKHHGTGPEGU�DGVYGGP�OCNGU�CPF�HGOCNGU��VJGKT�VYQ

ITQWRU�QH�HGOCNGU�YKVJ�YKFGN[�FKHHGTGPV�NWPI�UK\GU�GZRGTKGPEGF�UKOKNCT�FGETGOGPVU�KP

RWNOQPCT[�HWPEVKQP�HQNNQYKPI�GSWKXCNGPV�GZRQUWTGU���#NVJQWIJ�VJG�EWTTGPVN[�CXCKNCDNG�NKVGTCVWTG

UWIIGUVU�VJCV�HGOCNGU�OC[�DG�UQOGYJCV�OQTG�UGPUKVKXG�VQ�1 �VJCP�OCNGU��VJG�SWGUVKQP�KU�PQV�

UGVVNGF���(WTVJGT��EQORCTCVKXG�UVWFKGU�JCXG�KPENWFGF�QPN[�UOCNN�UWDLGEV�ITQWRU��GZEGRV�HQT�5GCN

GV�CN��
�������CPF�QHVGP�QPN[�ITQWR�OGCP�FCVC�CTG�RTGUGPVGF��YKVJ�NKVVNG�KPHQTOCVKQP�CDQWV

KPFKXKFWCN�TGURQPUGU�

*QTOQPCN�+PHNWGPEGU
5GCN�GV�CN��
������EQORCTGF�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH����YJKVG�CPF

���DNCEM�YQOGP�
���VQ����[GCTU�QH�CIG��YJQUG�OGPUVTWCN�RJCUG�YCU�MPQYP�CV�VJG�VKOG�QH�C

UKPING�����J�GZRQUWTG�VQ�������������������QT������RRO�1 ���5WDLGEVU�RGTHQTOGF�KPVGTOKVVGPV�

VTGCFOKNN�GZGTEKUG�
 ������.�OKP�O �$5#��FWTKPI�VJG�HKTUV���J�QH�GZRQUWTG���6JGTG�YGTG�PQ'
�

UKIPKHKECPV�GHHGEVU�HQT�54 �QT�EQWIJ�VJCV�EQWNF�DG�TGNCVGF�VQ�OGPUVTWCN�E[ENG���6JGTG�YCU�C�TCEGCY

¥�OGPUVTWCN�RJCUG�KPVGTCEVKQP�HQT�('8 ���*QYGXGT��YJGP�VJG�ITQWRU�QH�DNCEM�CPF�YJKVG�

YQOGP�YGTG�CPCN[\GF�UGRCTCVGN[��VJGTG�YCU�PQ�UKIPKHKECPV�RTKOCT[�GHHGEV�HQT�OGPUVTWCN�E[ENG

RJCUG���6JG�UKIPKHKECPEG�QH�VJG�QDUGTXGF�KPVGTCEVKQP�DGVYGGP�TCEG�CPF�OGPUVTWCN�E[ENG�RJCUG�KU

WPMPQYP�

9GKPOCPP�GV�CN��
������EQORCTGF�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH�UKZ�JGCNVJ[�

PQPUOQMKPI�YQOGP�VQ�C�����OKP�GZRQUWTG�VQ������RRO�1 ����VQ���FC[U�CHVGT�VJG�QPUGV�QH�

OGPUGU�CPF���VQ���FC[U�CHVGT�QXWNCVKQP���5WDLGEVU�RGTHQTOGF�KPVGTOKVVGPV�GZGTEKUG�CV�C�YQTMNQCF

VJCV�KPFWEGF�C� �QH����¥�(8%���1XWNCVKQP�YCU�EQPHKTOGF�D[�C�DNQQF�RTQIGUVGTQPG�VGUV��'

5RKTQOGVT[�YCU�RGTHQTOGF�RTG��CPF����OKP�RQUV�1 �GZRQUWTG���#NVJQWIJ�TGUVKPI� �YCU�VJG� '

UCOG�FWTKPI�DQVJ�GZRQUWTGU��GZGTEKUG�NQCF�JCF�VQ�DG�TGFWEGF�����FWTKPI�VJG�NWVGCN�RJCUG�KP

QTFGT�VQ�OCVEJ�VJG�XGPVKNCVQT[�TGURQPUG�VQ�GZGTEKUG�FWTKPI�VJG�HQNNKEWNCT�RJCUG���6JGTG�YGTG�PQ

UKIPKHKECPV�GHHGEVU�TGNCVGF�VQ�RJCUG�QH�VJG�OGPUVTWCN�E[ENG���6JG�CWVJQTU�EQPENWFGF�VJCV

OGPUVTWCN�RJCUG�FQGU�PQV�PGGF�VQ�DG�EQPUKFGTGF�KP�GZRGTKOGPVCN�FGUKIP���1PG�RTQDNGO�YKVJ�VJG

UVWF[�KU�VJCV�VJG�RQUVGZRQUWTG�OGCUWTGOGPVU�YGTG�OCFG����OKP�CHVGT�VJG�EQPENWUKQP�QH�VJG

GZRQUWTG���6[RKECNN[��RWNOQPCT[�HWPEVKQP�FGETGOGPVU�DGIKP�VQ�TGXGTUG�QPEG�GZRQUWTG�GPFU�

VJWU��CP[�RWNOQPCT[�HWPEVKQP�EJCPIGU�VJCV�FKF�QEEWT�EQWNF�DG�GZRGEVGF�VQ�DG�TGFWEGF�CV����OKP

RQUV�1 �GZRQUWTG��EQORCTGF�VQ�KOOGFKCVGN[�CHVGT�GZRQUWTG��

#EWVG�1 �GZRQUWTG�JCU�DGGP�UJQYP�VQ�ECWUG�UJQTV�VGTO�CKTYC[�KPHNCOOCVKQP�
UGG�

5GEVKQP��������KPFWEGF�D[�2)U��COQPI�QVJGT�KPHNCOOCVQT[�UWDUVCPEGU���+V�CNUQ�JCU�DGGP
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GZRQUGF�HQT����OKP�VQ�CKT�QT������QT������RRO�1 �XKC�C�OQWVJRKGEG�U[UVGO���6GP�UWDLGEVU�YGTG�

GZRQUGF�VQ�GCEJ�1 �EQPEGPVTCVKQP��DWV�PQV�CNN�UWDLGEVU�YGTG�GZRQUGF�VQ�DQVJ�EQPEGPVTCVKQPU���

0QPG�QH�VJG�JGCNVJ[�UWDLGEVU�JCF�C�JKUVQT[�QH�CUVJOC�QT�CNNGTIKGU��CPF�CNN�JCF�RWNOQPCT[

HWPEVKQP�YKVJKP�VJG�RTGFKEVGF�TCPIG��DCUGF�QP�CIG��UGZ��CPF�JGKIJV���6JGTG�YCU�C����VQ���OKP

DTGCM�KP�GZRQUWTG�HQT�RWNOQPCT[�HWPEVKQP�VGUV�RGTHQTOCPEG�HQNNQYKPI����OKP�QH�TGUVKPI

GZRQUWTG��HQNNQYGF�D[�C����OKP�GZGTEKUG�RGTKQF�
 ��������v�����.�OKP�HQT�VJG������RRO'

1 �GZRQUWTG�CPF������v�����.�OKP�HQT�VJG������RRO�1 �GZRQUWTG����%JCPIGU�KP�('8 �YGTG�PQV� � �

UKIPKHKECPV�HQNNQYKPI�CP[�GZRQUWTG���#HVGT�GZRQUWTG�VQ������RRO�1 ��4 �YCU�KPETGCUGF������ 6

-QGPKI�GV�CN��
������CNUQ�JCXG�TGRQTVGF�QP�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH

CPQVJGT�ITQWR�QH����JGCNVJ[�CFQNGUEGPVU�
���VQ����[GCTU�QH�CIG��VQ���J�GZRQUWTGU�VQ�CKT�CPF

�����RRO�1 ���6JG�UWDLGEVU�YGTG�GZRQUGF�D[�OQWVJRKGEG�VQ�CKT�CPF������RRO�1 �YJKNG� �

CNVGTPCVKPI����OKP�RGTKQFU�QH�GZGTEKUG�
 ��������v�����.�OKP��YKVJ����OKP�RGTKQFU�QH�TGUV'


 �������v�����.�OKP����6GUVU�QH�RWNOQPCT[�HWPEVKQP�KPENWFGF�HQTEGF�GZRKTCVQT[�URKTQOGVT['

CPF�4 ���*GCNVJ[�UWDLGEVU�JCF�PQ�UKIPKHKECPV�CNVGTCVKQPU�KP�CP[�RCTCOGVGT�QH�RWNOQPCT[�HWPEVKQP6

EQPUGSWGPV�VQ�GZRQUWTG�VQ�CKT�QT������RRO�1 ��
#NVJQWIJ�HGY�FCVC�CTG�CXCKNCDNG�QP�VJG�TGURQPUGU�QH�JGCNVJ[�CFQNGUEGPVU�GZRQUGF�VQ

1 ��VJG�NKOKVGF�GZKUVKPI�FCVC�FQ�PQV�KFGPVKH[�CFQNGUEGPVU�CU�DGKPI�GKVJGT�OQTG�QT�NGUU�TGURQPUKXG�

VJCP�[QWPI�CFWNVU�

#V�VJG�VKOG�VJG������1 �ETKVGTKC�FQEWOGPV�YCU�TGNGCUGF��PQ�UVWFKGU�URGEKHKECNN[�

GXCNWCVKPI�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH�QNFGT�CFWNVU�JCF�DGGP�TGRQTVGF���5GXGTCN�UVWFKGU


(QNKPUDGG�GV�CN���������#FCOU�GV�CN���������VJCV�KPENWFGF�C�HGY�OKFFNG�CIGF�KPFKXKFWCNU�COQPI

VJG�UWDLGEVU�YGTG�UWIIGUVKXG�VJCV�VJGTG�OKIJV�DG�C�FGETGCUG�KP�1 �TGURQPUKXGPGUU�YKVJ�

CFXCPEKPI�CIG���5GXGTCN�TGRQTVU�JCXG�UKPEG�CRRGCTGF��EQNNGEVKXGN[�UWIIGUVKPI�VJCV��EQNNGEVKXGN[�

JGCNVJ[�QNFGT�CFWNVU�
K�G���QXGT����[GCTU�QH�CIG��IGPGTCNN[�CTG�OKPKOCNN[�TGURQPUKXG�VQ�1 ��
CNVJQWIJ�UQOG�KPFKXKFWCNU�TGOCKP�TGURQPUKXG�VQ�1 ��

&TGEJUNGT�2CTMU�GV�CN��
����C��TGRQTVGF�QP�GKIJV�OGP�CPF�GKIJV�YQOGP�DGVYGGP

���CPF����[GCTU�QH�CIG�YJQ�YGTG�GZRQUGF�HQT���J�VQ�(#�QT������RRO�1 ���6JG�UWDLGEVU�YGTG�
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JGCNVJ[�PQPUOQMGTU�YKVJ�PQTOCN�DCUGNKPG�RWNOQPCT[�HWPEVKQP���6JG�EJCODGT�GZRQUWTGU

KPXQNXGF�CNVGTPCVKPI����OKP�TGUV�CPF�GZGTEKUG�RGTKQFU�
 �CXGTCIGF������v������.�OKP�HQT'

OGP�CPF������v������.�OKP�HQT�YQOGP����'ZRQUWTGU�YGTG�RTGUGPVGF�KP�TCPFQO�QTFGT�CV�NGCUV

��YGGM�CRCTV���6JG�QPN[�UKIPKHKECPV�FKHHGTGPEG�TGNCVGF�VQ�UGZ�YCU�KP�('8 ��KP�YJKEJ�YQOGP�JCF�

NCTIGT�FGETGOGPVU�VJCP�OGP���6JGTG�YGTG�PQ�UKIPKHKECPV�FGETGOGPVU�KP�CP[�QVJGT�RCTCOGVGT�QH

RWNOQPCT[�HWPEVKQP�TGNCVGF�VQ�1 �GZRQUWTG��GZEGRV�YJGP�VJG�FCVC�QH�CNN����UWDLGEVU�YGTG�

RQQNGF��UKIPKHKECPV�OGCP�FGETGOGPVU�QH�����v������KP�(8%��CPF�����v������KP�('8 �YGTG�

QDUGTXGF���6JG�TCPIG�QH�KPFKXKFWCN�FGETGOGPVU�KP�('8 �YCU�HTQO���VQ�������6YQ�YQOGP�CPF�

VJTGG�OGP�JCF�PQ�TGURQPUG�HQNNQYKPI�VJG�1 �GZRQUWTG���6JG�UWDLGEVU�TGRQTVGF�OQTG�U[ORVQOU�

HQNNQYKPI�VJG�1 �GZRQUWTG�VJCP�VJG�(#�GZRQUWTG���5GXGP�UWDLGEVU�TGRQTVGF�EQWIJ��PKPG�TGRQTVGF�

UQTG�VJTQCV��CPF�UKZ�TGRQTVGF�EJGUV�VKIJVPGUU���6JG�CWVJQTU�EQORCTGF�VJGKT�TGUWNVU�QP�QNFGT

CFWNVU�VQ�VJG�TGUWNVU�HTQO�C�ITQWR�QH�[QWPI�CFWNVU�YJQ�JCF�EQORNGVGF�VJG�UCOG�RTQVQEQN���#NN

QH�VJG�QNFGT�UWDLGEVU�KPJCNGF�UNKIJVN[�JKIJGT�FQUGU�QH�1 �VJCP�VJG�[QWPIGT�UWDLGEVU�
������¥�

�� �.�HQT�QNFGT�OGP�XGTUWU�������¥��� �.�HQT�[QWPIGT�OGP�CPF������¥��� �.�HQT�QNFGT�� �� ��

YQOGP�XGTUWU������¥��� �.�HQT�[QWPIGT�YQOGP����*QYGXGT��QNFGT�OGP�JCF�C�OGCP��

FGETGOGPV�KP�('8 �QH������XGTUWU�������HQT�[QWPIGT�OGP��YJGTGCU�QNFGT�YQOGP�JCF�C�OGCP�

FGETGOGPV�KP�('8 �QH������XGTUWU�������HQT�[QWPIGT�YQOGP���6JG�FGETGOGPVU�QH�VJG�QNFGT�

UWDLGEVU�CNUQ�YGTG�EQORCTGF�VQ�RWDNKUJGF�XCNWGU�HQT�VJG�[QWPI�CFWNVU��YKVJ�VJG�QNFGT�UWDLGEVU

UVWFKGF�EQPUKUVGPVN[�UJQYKPI�UOCNNGT�EJCPIGU�KP�RWNOQPCT[�HWPEVKQPU�VJCP�VJG�[QWPI�CFWNVU��

6JGUG�EQORCTKUQPU�KPFKECVGF�VJCV�VJGUG�QNFGT�CFWNVU�YGTG�NGUU�TGURQPUKXG�VQ�1 �GZRQUWTG�VJCP�

V[RKECN�[QWPI�CFWNVU��KP�VGTOU�QH�RWNOQPCT[�HWPEVKQP�EJCPIGU�CPF�U[ORVQO�TGRQTVU�

4GKUGPCWGT�GV�CN��
������TGRQTVGF�QP�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH����JGCNVJ[

CFWNVU�DGVYGGP����CPF����[GCTU�QH�CIG���#NN�YGTG�PQPUOQMGTU�YKVJ�DCUGNKPG�RWNOQPCT[

HWPEVKQP�YKVJKP�VJG�RTGFKEVGF�PQTOCN�TCPIG���0QPG�JCF�C�JKUVQT[�QH�CUVJOC��CVQR[��QT

ECTFKQXCUEWNCT�FKUGCUG��CPF�PQPG�TGURQPFGF�VQ�C�DCUGNKPG�OGVJCEJQNKPG�DTQPEJQEJCNNGPIG���

5WDLGEVU�YGTG�GZRQUGF�D[�OQWVJRKGEG�VQ������������QT������RRO�1 �HQT���J���5GXGP�OGP�TGUVGF�

HQT����OKP�CPF�GZGTEKUGF�HQT����OKP��YJGTGCU�VJG�QVJGT�VYQ�OGP�CPF�CNN�YQOGP�CNVGTPCVGF�VYQ

���OKP�TGUV�RGTKQFU�YKVJ�VYQ����OKP�GZGTEKUG�RGTKQFU�� �YCU�CRRTQZKOCVGN[����.�OKP�HQT'

OGP�CPF����.�OKP�HQT�YQOGP���6JG�VJTGG�GZRQUWTGU�YGTG�RTGUGPVGF�KP�TCPFQO�QTFGT�CV�VJG

UCOG�VKOG�QH�FC[�HQT�GCEJ�KPFKXKFWCN��DWV�VJG�UGRCTCVKQP�DGVYGGP�GZRQUWTGU�KU�PQV�UVCVGF���6JG

QPN[�UKIPKHKECPV�EJCPIG�KP�RWNOQPCT[�HWPEVKQP�YCU�C�����KPETGCUG�KP�4 �YKVJ�GZRQUWTG�VQ�����6

RRO�1 �KP�YQOGP�QPN[��YJKEJ�YCU�UWUVCKPGF�HQT�CV�NGCUV����OKP�RQUVGZRQUWTG���6JG�CWVJQTU�

EQPENWFGF��DCUGF�QP�VJG�KPETGCUG�KP�4 �KP�VJG�YQOGP��VJCV�QNFGT�CFWNVU�YGTG�CV�KPETGCUGF�TKUM6

HQT�RWNOQPCT[�HWPEVKQP�EJCPIGU�YKVJ�PGCT�CODKGPV�1 �GZRQUWTG���*QYGXGT��4 �KU�C�JKIJN[� 6

XCTKCDNG�RCTCOGVGT��CPF�PQ�QVJGT�EJCPIGU�YGTG�UKIPKHKECPV���)KXGP�VJG�NCTIG�PWODGT�QH

XCTKCDNGU�VGUVGF��VJKU�KUQNCVGF�TGUWNV�RQUUKDN[�KU�TGNCVGF�VQ�VJG�NCTIG�PWODGT�QH�UVCVKUVKECN�VGUVU

RGTHQTOGF���+P�EQPVTCUV��VJG�TGUWNVU�QH�-QGPKI�GV�CN��
������HTQO����JGCNVJ[�CFQNGUEGPVU

GZRQUGF�VQ������RRO�1 �WUKPI�C�UKOKNCT�RTQVQEQN��TGRQTVGF�C�OGCP�FGETGOGPV�KP�('8 �QH���� �

CPF�CP�KPETGCUG�QH�������KP�4 �CV���VQ���OKP�RQUVGZRQUWTG���#V���VQ���OKP�RQUVGZRQUWTG��VJG6

KPETGCUG�KP�4 �YCU���������%QORCTKUQP�QH�VJGUG�TGUWNVU�VQ�VJQUG�QH�4GKUGPCWGT�GV�CN��
������CV6

�����RRO�1 �UWRRQTVU�VJG�EQPVGPVKQP�VJCV�[QWPIGT�KPFKXKFWCNU�CTG�OQTG�TGURQPUKXG�VQ�1 �VJCP� �

QNFGT�KPFKXKFWCNU��KP�VJCV�PQ�EJCPIGU�KP�URKTQOGVT[�YGTG�PQVGF�KP�VJG�QNFGT�CFWNVU�GZRQUGF�VQ

�����RRO�1 ��CNVJQWIJ�QNFGT�YQOGP�UJQYGF�KPETGCUGF�4 �YKVJ������RRO�1 �GZRQUWTG�� 6 �

YJGTGCU�VJG�CFQNGUEGPVU�JCF�C�OGCP�FGETGOGPV�QH����KP�('8 �CPF�C�OGCP�KPETGCUG�QH�����KP�

4 �YKVJ�GZRQUWTG�VQ������RRO�1 �6 �
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$GFK�GV�CN��
������TGRQTVGF�VJCV�QNFGT�OGP�CPF�YQOGP����VQ����[GCTU�QH�CIG�YJQ

EQORNGVGF�VJTGG�GZRQUWTGU�VQ������RRO�1 �FKF�PQV�TGURQPF�GSWKXCNGPVN[�VQ�GCEJ�QH�VJTGG�

GZRQUWTGU���6JG�UWDLGEVU�YGTG�JGCNVJ[�PQPUOQMGTU�YKVJ�DCUGNKPG�RWNOQPCT[�HWPEVKQP�YKVJKP

RTGFKEVGF�PQTOCN�NKOKVU���6JG�UWDLGEVU�CNVGTPCVGF����OKP�GZGTEKUG�
 �YCU�CRRTQZKOCVGN['

���.�OKP��CPF����OKP�TGUV�RGTKQFU�VJTQWIJQWV�VJG���J�EJCODGT�GZRQUWTGU���6JGTG�YCU�C

OKPKOWO�QH���YGGM�DGVYGGP�GZRQUWTGU��DWV�UGRCTCVKQPU�TCPIGF�HTQO���VQ���YGGMU�DGVYGGP

GZRQUWTGU���CPF����CPF�DGVYGGP���CPF���YGGMU�DGVYGGP�GZRQUWTGU���CPF�����#PCN[UKU�QH

XCTKCPEG�KPFKECVGF�PQ�FKHHGTGPEG�DGVYGGP�VJG�ITQWR�OGCP�TGURQPUGU�VQ�VJG�VJTGG�GZRQUWTGU��

6JG�FCVC�YGTG�VJGP�UWDLGEVGF�VQ�C�EQTTGNCVKQP�CPCN[UKU��YJKEJ�NGF�VQ�VJG�EQPENWUKQP�VJCV�VJG

TGURQPUGU�YKVJKP�CP�KPFKXKFWCN�UWDLGEV�YGTG�PQV�TGRTQFWEKDNG���/E&QPPGNN�GV�CN��
����D���QP

VJG�QVJGT�JCPF��HQWPF�IQQF�TGRTQFWEKDKNKV[�QH�RWNOQPCT[�HWPEVKQP�TGURQPUGU�CHVGT�GZRQUWTG�VQ

XCTKQWU�EQPEGPVTCVKQPU�QH�1 �DGVYGGP������CPF������RRO�KP�[QWPI�CFWNV�OCNGU�DGVYGGP����CPF�

���[GCTU�QH�CIG�

5GCN�GV�CN��
������EQORCTGF�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH����YJKVG�CPF

���DNCEM�YQOGP�
���VQ����[GCTU��YJQ�GCEJ�EQORNGVGF�C�����J�GZRQUWTG�VQ�������������������QT

�����RRO�1 ���6JG�UWDLGEVU�RCTVKEKRCVGF�KP�QPN[�QPG�GZRQUWTG�GCEJ�YJKNG�GZGTEKUKPI�

KPVGTOKVVGPVN[�
 ������.�OKP�O �$5#��FWTKPI�VJG�HKTUV���J�QH�VJG�GZRQUWTG���1NFGT�UWDLGEVU'
�

YKVJKP�VJG�CIG�TCPIG�VGUVGF�JCF�UOCNNGT�FGETGOGPVU�KP�('8 �VJCP�[QWPIGT�UWDLGEVU��

1PG�UKORNG�OGVJQF�VQ�GUVKOCVG�VJG�1 �GZRQUWTG�FQUG�KU�VQ�ECNEWNCVG�VJG�RTQFWEV�QH�

1 �EQPEGPVTCVKQP�
RCTVU�RGT�OKNNKQP��� �
NKVGTU�RGT�OKPWVG���CPF�GZRQUWTG�FWTCVKQP�
OKPWVGU���� '

4GUGCTEJ�QP�[QWPI�CFWNVU�
(QNKPUDGG�GV�CN���������#FCOU�GV�CN���������JCU�FGOQPUVTCVGF�VJCV

VJG�QTFGT�QH�TGNCVKXG�KORQTVCPEG�QH�VJG�VJTGG�HCEVQTU�KU�1 �EQPEGPVTCVKQP�� ��CPF�GZRQUWTG� '

FWTCVKQP���&TGEJUNGT�2CTMU�GV�CN��
������KPXGUVKICVGF�VJG�TGNCVKXG�TQNG�QH�VJG�VJTGG�EQORQPGPVU

QH�GHHGEVKXG�FQUG�KP����JGCNVJ[��PQPUOQMKPI�CFWNVU�DGVYGGP����CPF����[GCTU�QH�CIG���6JG

UWDLGEVU�YGTG�GZRQUGF�VQ�DQVJ�(#�CPF������RRO�1 ��QPEG�YJKNG�VJG[�RGTHQTOGF�C���J�

EQPVKPWQWU�GZGTEKUG�RTQVQEQN�CPF�QPEG�YJKNG�VJG[�RGTHQTOGF�C���J�+'�RTQVQEQN�KP�YJKEJ�VJG[

CNVGTPCVGF����OKP�GZGTEKUG�RGTKQFU�CPF����OKP�TGUV�RGTKQFU���/GCP� �TCPIGF�HTQO������VQ'

�����.�OKP�COQPI�VJG�HQWT�GZRQUWTGU���'ZRQUWTGU�YGTG�UGRCTCVGF�D[�CV�NGCUV���YGGM��

4GICTFNGUU�QH�RTQVQEQN��1 �GZRQUWTG�KPFWEGF�UKIPKHKECPV�FGETGOGPVU�KP�('8 ��('8 �
����CPF� ��� �

������HQT�VJG����CPF���J�GZRQUWTGU��TGURGEVKXGN[���('8 ��CPF�RGCM�GZRKTCVQT[�HNQY�TCVG�


2'(4��EQORCTGF�VQ�(#�GZRQUWTG���6JGTG�YGTG�UKIPKHKECPV�FGETGOGPVU�KP�('( �
�����������

������������CPF������.�U��TGURGEVKXGN[���('( ��('( ��CPF�/88�HQNNQYKPI�CNN�HQWT��� ���

GZRQUWTGU���6JG�QPN[�UKIPKHKECPV�FKHHGTGPEG�DGVYGGP�VJG�TGURQPUGU�VQ�VJG����CPF���J

1 �RTQVQEQNU�YCU�KP�('8 ���6JG�VQVCN�PWODGT�QH�U[ORVQOU�TGRQTVGF�YCU����HQT�VJG���J�(#� ���

GZRQUWTG����HQT�VJG���J�1 �GZRQUWTG��CPF����HQT�DQVJ�VJG���J�(#�CPF���J�1 �GZRQUWTGU��� �

+V�CRRGCTU�VJCV�TGUVKPI�XGPVKNCVKQP�FWTKPI�VJG���J�RTQVQEQN�JCF�C�UOCNNGT�GHHGEV�EQORCTGF�VQ

GZGTEKUG�XGPVKNCVKQP���6JKU�UWRRQTVU�GCTNKGT�TGRQTVU�VJCV�VJG�1 �EQPEGPVTCVKQP�KU�VJG�OQUV�

UKIPKHKECPV�HCEVQT�COQPI�VJG�VJTGG�HCEVQTU�VJCV�EQPVTKDWVG�VQ�GHHGEVKXG�FQUG�
#FCOU�GV�CN��������

(QNKPUDGG�GV�CN���������*CEMPG[�GV�CN���������

#XCKNCDNG�FCVC��CNVJQWIJ�QP�C�NKOKVGF�PWODGT�QH�UWDLGEVU��EQPUKUVGPVN[�KPFKECVG�VJCV

TGURQPUKXGPGUU�VQ�1 �KU�FGETGCUGF�KP�RGTUQPU�QXGT����[GCTU�QH�CIG�EQORCTGF�VQ�[QWPIGT�CFWNVU���

#NVJQWIJ�VJGTG�CTG�HGY�FCVC�CXCKNCDNG�QP�CFWNVU�KP�VJGKT�VJKTVKGU�CPF�HQTVKGU��VJG�UVCVKUVKECN

OQFGNKPI�UVWF[�QH�/E&QPPGNN�GV�CN��
������QP�UWDLGEVU�HTQO����VQ����[GCTU�QH�CIG�UWIIGUVU�VJCV

TGURQPUKXGPGUU�VQ�1 �KU�CNTGCF[�FKOKPKUJKPI�D[�CIG�����CPF�VJCV�VJG�OQUV�TGURQPUKXG�KPFKXKFWCNU�

CTG�NKMGN[�VQ�DG�NGUU�VJCP����[GCTU�QH�CIG���6JG�TGUWNVU�QH�$GFK�GV�CN��
������UWIIGUV�VJCV�QNFGT

CFWNVU�OC[�DG�NGUU�TGRTQFWEKDNG�KP�VJGKT�TGURQPUGU�VQ�1 �VJCP�[QWPIGT�CFWNV�OCNGU�
/E&QPPGNN�
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GV�CN�������D���JQYGXGT��VJKU�HKPFKPI�KU�DCUGF�QP�QPN[����UWDLGEVU�CPF�UJQWNF�DG�EQPHKTOGF

DGHQTG�DGKPI�EQPUKFGTGF�EQPENWUKXG�

'VJPKE�CPF�4CEKCN�(CEVQTU�
;QWPI�YJKVG�OCNGU�JCXG�DGGP�VJG�OQUV�HTGSWGPVN[�UVWFKGF�RQRWNCVKQP�KP�RWDNKUJGF

TGRQTVU�QP�RWNOQPCT[�HWPEVKQP�TGURQPUGU�VQ�1 ���6JGTG�KU�EQPEGTP��JQYGXGT��VJCV�TGURQPUGU�VQ�

1 �OC[�DG�KPHNWGPEGF�D[�GVJPKE�FKHHGTGPEGU�DCUGF�QP�VJG�QDUGTXCVKQP�VJCV�DNCEMU�JCXG�UOCNNGT�

NWPIU�VJCP�YJKVGU�HQT�C�IKXGP�UVCPFKPI�QT�UKVVKPI�JGKIJV�
4QUUKVGT�CPF�9GKNN��������/E&QPPGNN

CPF�5GCN����������6JWU��CP�GSWKXCNGPV�KPJCNGF�XQNWOG�QH�1 �EQWNF�TGUWNV�KP�C�NCTIGT�1 �FQUG�RGT� �

WPKV�QH�NWPI�VKUUWG�KP�DNCEMU�EQORCTGF�VQ�YJKVGU��RQVGPVKCNN[�KPFWEKPI�ITGCVGT�GHHGEVU�KP�DNCEMU

VJCP�YJKVGU�GZRQUGF�VQ�1 �WPFGT�VJG�UCOG�EQPFKVKQPU���5GCN�GV�CN��
������GXCNWCVGF�VJG�

RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH�����KPFKXKFWCNU��DNCEM��YJKVG��OCNG��CPF�HGOCNG�
P� ����RGT

ITQWR���DGVYGGP����CPF����[GCTU�QH�CIG�YJQ�YGTG�GZRQUGF�VQ�������������������������������QT

�����RRO�1 ���'CEJ�UWDLGEV�YCU�CUUKIPGF�TCPFQON[�VQ�CP�GZRQUWTG�ITQWR�CPF�RCTVKEKRCVGF�KP�

QPN[�QPG�GZRGTKOGPVCN�UGUUKQP���6JG�RTQVQEQN�KPXQNXGF�C������J�GZRQUWTG�VQ�VJG�CUUKIPGF

EQPFKVKQP���&WTKPI�VJG�HKTUV���J�QH�GZRQUWTG��VJG�UWDLGEVU�CNVGTPCVGF����OKP�TGUV�RGTKQFU�CPF

���OKP�GZGTEKUG�RGTKQFU�
 ������.�OKP�O �$5#����5RKTQOGVTKE�CPF�RNGVJ[UOQITCRJKE'
�

OGCUWTGOGPVU�YGTG�OCFG�CV���CPF����OKP�HQNNQYKPI�VJG�HKPCN�GZGTEKUG�RGTKQF���6JG�KPKVKCN

PQPRCTCOGVTKE�CPCN[UKU�QH�VJG�RGTEGPVCIG�EJCPIGU�KP�('8 �KPFKECVGF�VJCV�('8 �TGURQPUGU� �

KPETGCUGF�YKVJ�KPETGCUKPI�1 �EQPEGPVTCVKQP��CPF�C�ITQWR�GHHGEV�QEEWTTGF�VJCV�YCU�KPFGRGPFGPV�

QH�1 �EQPEGPVTCVKQP���6JGTG�YCU�CP�1 �GHHGEV��DWV�PQ�ITQWR�GHHGEV�QT�ITQWR�¥�1 �KPVGTCEVKQP�HQT� � �

54 ��KPFKECVKPI�CP�KPETGCUG�KP�54 �YKVJ�KPETGCUKPI�1 �EQPEGPVTCVKQP���$QVJ�ITQWR�CPFCY CY �

1 �GHHGEVU�YGTG�UKIPKHKECPV�HQT�EQWIJ��DWV�VJG�KPVGTCEVKQP�YCU�PQV�UKIPKHKECPV���#�RQUV�JQE�

CPCN[UKU��WUKPI�C�FKHHGTGPV�UVCVKUVKECN�OGVJQF�QP�VJG�CDUQNWVG�EJCPIGU�KP�('8 ��KPFKECVGF�VJCV�VJG�

DNCEM�OCNGU�GZRGTKGPEGF�UKIPKHKECPV�FGETGOGPVU�KP�('8 �HQNNQYKPI�GZRQUWTG�VQ������RRO�1 �� �

YJGTGCU�DNCEM�YQOGP�CPF�YJKVG�OGP�CPF�YQOGP�FKF�PQV�JCXG�UKIPKHKECPV�FGETGOGPVU�KP�('8�

CV�1 �EQPEGPVTCVKQPU�DGNQY������RRO���6JGUG�TGUWNVU�CTG�PQV�GCUKN[�GZRNCKPGF�DGECWUG�VJGTG�YCU�

PQ�IGPFGT�FKHHGTGPEG�COQPI�YJKVGU�CPF�PQ�TCEKCN�FKHHGTGPEG�COQPI�YQOGP���(WTVJGTOQTG��VJG

DNCEM�OGP�JCF�UKIPKHKECPVN[�ITGCVGT�FGETGOGPVU�KP�('8 �CV�QPN[�UQOG�QH�VJG�1 �EQPEGPVTCVKQPU� �

UVWFKGF�
UGG�(KIWTG��������#NVJQWIJ�VJG�TGUWNVU�ECP�DG�EQPUKFGTGF�UWIIGUVKXG�QH�CP�GVJPKE

FKHHGTGPEG��OQTG�UWDLGEVU�OWUV�DG�UVWFKGF�DGHQTG�VJG�KUUWG�QH�GVJPKE�FKHHGTGPEG�KP

1 �TGURQPUKXGPGUU�ECP�DG�OQTG�FGHKPKVKXG���+V�UJQWNF�DG�PQVGF�VJCV��CNVJQWIJ�VJKU�UVWF[�KPENWFGF�

C�NCTIG�PWODGT�QH�UWDLGEVU��GCEJ�UWDLGEV�RCTVKEKRCVGF�KP�QPN[�QPG�GZRGTKOGPV���6JWU��VJG�TCPIG

QH�KPFKXKFWCN�TGURQPUKXGPGUU�EQWNF�JCXG�DGGP�FKHHGTGPV�DGVYGGP�ITQWRU�

'PXKTQPOGPVCN�(CEVQTU�
#�PWODGT�QH�GPXKTQPOGPVCN�HCEVQTU��UWEJ�CU�CODKGPV�VGORGTCVWTG�CPF�JWOKFKV[�

UGCUQP�QH�VJG�[GCT��TQWVG�QH�KPJCNCVKQP��CPF�UOQMKPI�JKUVQT[�JCXG�DGGP�J[RQVJGUK\GF�VQ

RQVGPVKCNN[�KORCEV�QP�TGURQPUGU�VQ�1 �GZRQUWTG�KP�CFFKVKXG�QT�U[PGTIKUVKE�YC[U���0QPG�QH�VJGUG�

RQVGPVKCNN[�KPVGTCEVKPI�CIGPVU�JCU�DGGP�CFFTGUUGF�CFGSWCVGN[�KP�VJG�GZVCPV�1 �NKVGTCVWTG���

#NVJQWIJ�1 �EQPEGPVTCVKQPU�KP�.QU�#PIGNGU��HQT�GZCORNG��IGPGTCNN[�CTG�JKIJGUV�QP�JQV��FT[�

FC[U��OQUV�TGUGCTEJ�QP�TGURQPUGU�VQ�1 �GZRQUWTG�JCU�DGGP�EQPFWEVGF�WPFGT�VGORGTCVWTG�CPF�

JWOKFKV[�EQPFKVKQPU�PQV�UWDUVCPVKCNN[�FKHHGTGPV�HTQO�VJQUG�V[RKECN�QH�KPFQQT�GPXKTQPOGPVU���6JG

HGY�UVWFKGU�VJCV�KPENWFGF�VGORGTCVWTG�CPF�JWOKFKV[�CU�GZRGTKOGPVCN�HCEVQTU�JCXG�RTQFWEGF

GSWKXQECN�TGUWNVU�
UGG�%JCRVGT�����5GEVKQP��������KP�VJG������1 �ETKVGTKC�FQEWOGPV����0Q�PGY�
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TGRQTVU�QH�VGORGTCVWTG�QT�JWOKFKV[�GHHGEVU�JCXG�CRRGCTGF�UKPEG�VJG������1 �ETKVGTKC�FQEWOGPV�


7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

'CTNKGT�UVWFKGU�FKUEWUUGF�KP�VJG������1 �ETKVGTKC�FQEWOGPV�JCXG�UWIIGUVGF�VJCV�

EKICTGVVG�UOQMGTU�CTG�NGUU�TGURQPUKXG�VQ�1 �VJCP�PQPUOQMGTU���5KPEG�VJGP��VJG�SWGUVKQP�CU�VQ�

YJGVJGT�TGCEVKXKV[�VQ�1 �TGVWTPU�YKVJ�EGUUCVKQP�QH�EKICTGVVG�UOQMKPI�JCU�DGGP�CFFTGUUGF�D[�

'OOQPU�CPF�(QUVGT�
��������6JKTV[�HQWT�KPFKXKFWCNU�YKVJ�PQ�JKUVQT[�QH�CUVJOC�QT�QDXKQWU

TGURKTCVQT[�FKUGCUG�YJQ�GPTQNNGF�KP�C�UOQMKPI�EGUUCVKQP�RTQITCO�YGTG�CUUKIPGF�TCPFQON[�VQ�CP

1 �ITQWR�
P�������QT�CP�(#�ITQWR�
P���������6JG�UWDLGEVU�TCPIGF�HTQO����VQ����[GCTU�QH�CIG�

CPF�JCF�C�ITQWR�OGCP�UOQMKPI�JKUVQT[�QH������v����RCEM�[GCTU���/QUV�QH�VJG�UWDLGEVU�JCF

DCUGNKPG�RWNOQPCT[�HWPEVKQPU�UQOGYJCV�DGNQY�RTGFKEVGF�XCNWGU��DCUGF�QP�CIG��JGKIJV��CPF�UGZ��

5WDLGEVU�EQORNGVGF���J�GZRQUWTGU�VQ������RRO�1 �QT�(#��CU�CUUKIPGF��RTKQT�VQ�DGIKPPKPI�VJG�

UOQMKPI�EGUUCVKQP�RTQITCO���6JG�UWDLGEVU�TGUVGF�FWTKPI�VJG�GZRQUWTGU��GZEGRV�HQT���OKP�QH

GZGTEKUG�CV�����MI���O�OKP�
PQ� �IKXGP��CV�VJG�DGIKPPKPI�QH�VJG�NCUV����OKP�QH�GZRQUWTG��'

0KPG�UWDLGEVU�KP�VJG�1 �ITQWR�CPF�UKZ�KP�VJG�(#�ITQWR�EQORNGVGF�VJG���OQ�UOQMKPI�EGUUCVKQP�

RTQITCO�CPF�TGRGCVGF�VJGKT�CUUKIPGF�GZRQUWTGU�CV�VJG�GPF�QH�VJG�RTQITCO���2TKQT�VQ�DGIKPPKPI

VJG�UOQMKPI�EGUUCVKQP�RTQITCO��DQVJ�VJG�(#�CPF�1 �ITQWRU�JCF�RTG��VQ�RQUVGZRQUWTG�EJCPIGU�

KP�(8%��('8 ��CPF�('( �YKVJKP�VJG�XCTKCDKNKV[�QH�TGRGCVGF�VGUVU���6JG�1 �ITQWR�JCF�C� ������ �

UKIPKHKECPV�OGCP�EJCPIG�KP�('( �QH���������EQORCTKPI�RQUV��VQ�RTGGZRQUWTG��YJGTGCU�VJG������

(#�ITQWR�JCF�C�PQPUKIPKHKECPV������EJCPIG���%JCPIGU�KP�(8%�CPF�('8 �YGTG�PQV�UKIPKHKECPV�

KP�GKVJGT�ITQWR���+V�UJQWNF�DG�PQVGF�VJCV�UOQMKPI�EGUUCVKQP�NGF�VQ�C�ITQWR�OGCP�KORTQXGOGPV�KP

DCUGNKPG�('( �QH���������6JG�RQUV�1 �GZRQUWTG�XCNWGU�HQT�('( �YGTG�UKOKNCT������ � ������

HQNNQYKPI�VJG�KPKVKCN�CPF�VJG�RQUV�UOQMKPI�EGUUCVKQP�GZRQUWTGU���6JWU��VJG�FKHHGTGPEG�KP�VJG

('( �FGETGOGPV�YKVJ�1 �GZRQUWTG�RQUV�UOQMKPI�EGUUCVKQP�YCU�NCTIGN[�FWG�VQ�VJG������ �

KORTQXGOGPV�VJCV�GPUWGF�HTQO���OQ�QH�CDUVKPGPEG�HTQO�UOQMKPI���6JG�TGUWNVU�QH�'OOQPU�CPF

(QUVGT�
������UWIIGUV�VJCV�CEVKXG�UOQMKPI�DNWPVU�TGURQPUKXGPGUU�VQ�1 �CPF�VJCV�EGUUCVKQP�QH�

UOQMKPI�HQT���OQ�NGCFU�VQ�KORTQXGF�DCUGNKPG�RWNOQPCT[�HWPEVKQP�CPF�RQUUKDN[�VJG�TGGOGTIGPEG

QH�1 �TGURQPUKXGPGUU��

���������4GRGCVGF�'ZRQUWTGU�VQ�1\QPG
4GRGCVGF�FCKN[�GZRQUWTG�VQ�1 �KP�VJG�NCDQTCVQT[�UGVVKPI�NGCFU�VQ�CVVGPWCVGF�EJCPIGU�

KP�URKTQOGVT[�CPF�U[ORVQO�TGURQPUGU�VJCV�YGTG�KPKVKCNN[�VGTOGF��CFCRVCVKQP��
*CEMPG[�GV�CN��

����C����#�UGTKGU�QH�TGRGCVGF�GZRQUWTG�UVWFKGU��RGTHQTOGF�KP�XCTKQWU�NCDQTCVQTKGU��YCU

TGXKGYGF�KP�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������

6JG�URKTQOGVTKE�TGURQPUGU�VQ�TGRGCVGF�1 �GZRQUWTG�V[RKECNN[�UJQYGF�VJCV�VJG�TGURQPUG�YCU�

KPETGCUGF�QP�VJG�UGEQPF�GZRQUWTG�FC[�VQ�EQPEGPVTCVKQPU�KP�VJG�TCPIG�QH�����VQ�����RRO�1 �KP�

GZRQUWTGU�CEEQORCPKGF�D[�OQFGTCVG�GZGTEKUG�
UGG�6CDNG��������6JWU��VJG�TGURQPUG�YCU

GPJCPEGF�QP�VJG�UGEQPF�EQPUGEWVKXG�FC[���/GEJCPKUOU�HQT�GPJCPEGF�TGURQPUGU�JCF�PQV�DGGP

GUVCDNKUJGF��CNVJQWIJ�KV�YCU�J[RQVJGUK\GF�VJCV�RGTUKUVGPEG�QH�1 �KPFWEGF�FCOCIG�HQT�ITGCVGT�

VJCP����J�OC[�JCXG�EQPVTKDWVGF�VQ�VJG�NCTIGT�&C[���TGURQPUG���#P�GPJCPEGF�&C[���TGURQPUG

YCU�NGUU�QDXKQWU�QT�CDUGPV�KP�GZRQUWTGU�VJCV�YGTG�TGRGCVGF�CV�NQYGT�EQPEGPVTCVKQPU�QT�VJCV�

ECWUGF�TGNCVKXGN[�UOCNN�ITQWR�OGCP�1 �KPFWEGF�FGETGOGPVU�KP�URKTQOGVT[���6YQ�TGRQTVU�
$GFK�

GV�CN���������(QNKPUDGG�GV�CN���������KPFKECVGF�VJCV�GPJCPEGF�URKTQOGVTKE�TGURQPUKXGPGUU�YCU

RTGUGPV�YKVJKP����J��NCUVKPI�HQT�CV�NGCUV����J�CPF�RQUUKDN[����J��DWV�YCU�ENGCTN[�CDUGPV�CHVGT���

J���#HVGT���VQ���FC[U�QH�EQPUGEWVKXG�FCKN[�GZRQUWTGU�VQ�1 ��TGURQPUGU�YGTG�OCTMGFN[�

FKOKPKUJGF�QT�CDUGPV���1PG�UVWF[�
*QTXCVJ�GV�CN���������UWIIGUVGF�VJCV�VJG�TCRKFKV[�QH�VJKU



����

FGENKPG�KP�TGURQPUG�YCU�TGNCVGF�VQ�VJG�OCIPKVWFG�QH�VJG�UWDLGEVU	�KPKVKCN�TGURQPUGU�VQ�1 �QT�VJGKT�

�UGPUKVKXKV[����(KPCNN[��VJG�RGTUKUVGPEG�QH�VJG�CVVGPWCVKQP�QH�URKTQOGVTKE�CPF�U[ORVQO�



�
��
�

6CDNG�������%JCPIGU�KP�(QTEGF�'ZRKTCVQT[�.WPI�8QNWOG�#HVGT�4GRGCVGF
&CKN[�'ZRQUWTG�VQ�1\QPGC

1\QPG

%QPEGPVTCVKQPD

'ZRQUWTG &WTCVKQP

CPF #EVKXKV[E

0WODGT CPF

)GPFGT QH

5WDLGEVU

2GTEGPV %JCPIG KP ('8 QP�

%QPUGEWVKXG 'ZRQUWTG &C[U 4GHGTGPEGURRO �I�O �

(KTUV 5GEQPF 6JKTF (QWTVJ (KHVJ

���� ��� ��� J� +' 
��� �� / ������ ����� ����� ���� ��� (QNKPUDGG GV CN� 
�����

���� ��� � J� +' 
��� �� / 
��� 
��� ���� ` ` (QNKPUDGG GV CN� 
�����

���� ��� � J� +' 
�� CPF ��� � /� �� ( ���� ���� ���� ` ` )NKPGT GV CN� 
�����

���� ��� � J� +' 
�� CPF ��� � G���� ����� ���� ` ` )NKPGT GV CN� 
�����

���� ��� � J� %' 
��� �� / ����� ���� ` ` ` $TQQMGU GV CN� 
�����

���� ��� � J� %' 
��� � /� � ( ����� ����� ` ` ` (QNKPUDGG GV CN� 
�����

� /� � ( ����� ` ����� ` `

���� ��� � J� +' 
��� �� / ���� ���� ���� ` ` (QNKPUDGG GV CN� 
�����

���� ��� � J� %' 
��� � / ����� ����� ����� ����� ` (QZETQHV CPF #FCOU 
�����

���� ��� � J� %' 
��� �� / ����� ����� ` ` ` 5EJQPHGNF GV CN� 
�����

�� / ����� ` ����� ` `

���� ��� � J� %' 
��� �� / ����� ����� ` ` ` $TQQMGU GV CN� 
�����

���� ��� � J� +' 
��� ¥ TGUVKPI� �� / H���� ����� ���� ���� ���� -WNNG GV CN� 
�����

���� ��� � J� +' 
��� ¥ TGUVKPI� �� ( H���� ����� ���� ���� ���� -WNNG GV CN� 
�����

���� ��� � J� +' 
��� � / ����� ����� ����� ���� ���� (QNKPUDGG GV CN� 
�����

���� ��� � J� +' 
��� �� / ����� ����� ����� ���� ���� *QTXCVJ GV CN� 
�����

���� ��� � J� +' 
��� � /� � ( ����� ` ����� ` ` $GFK GV CN� 
�����

���� ��� � J� +' 
��� �� /� � ( ���� ���� ���� ` ` $GFK GV CN� 
�����

���� ��� � J� +' 
� ¥ TGUVKPI� � /� � ( I����� ����� ����� ���� ` .KPP GV CN� 
����D�

���� ��� � J� +' 
��� � / ���� ����� ���� ` ` (QNKPUDGG GV CN� 
�����

���� ��� ��� J� +' 
� ¥ TGUVKPI� � ���� ���� ���� ���� ` *CEMPG[ GV CN� 
����C�

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

.KUVGF HTQO NQYGUV VQ JKIJGUV 1 EQPEGPVTCVKQP�D
�

'ZRQUWTG FWTCVKQP CPF KPVGPUKV[ QH +' QT %' YGTG XCTKCDNG� 8 
PWODGT KP RCTGPVJGUGU� IKXGP KP NKVGTU RGT OKPWVG QT CU C OWNVKRNG QH TGUVKPI XGPVKNCVKQP�E
�

'

(QT C OQTG EQORNGVG FKUEWUUKQP QH VJGUG UVWFKGU� UGG 6CDNG ��� CPF 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 
������F

5WDLGEVU YGTG GURGEKCNN[ UGPUKVKXG QP RTKQT GZRQUWTG VQ ���� RRO 1 CU GXKFGPEGF D[ C FGETGCUG KP ('8 QH OQTG VJCP ���� 6JGUG PKPG UWDLGEVU CTG C UWDUGV QH VJG VQVCN ITQWR QH �� KPFKXKFWCNU WUGFG
� �

KP VJKU UVWF[�

$TQPEJKCN TGCEVKXKV[ VQ C OGVJCEJQNKPG EJCNNGPIG CNUQ YCU UVWFKGF�H

5GXGP UWDLGEVU EQORNGVGF GPVKTG GZRGTKOGPV�I
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TGURQPUGU�JCU�DGGP�UVWFKGF�
*QTXCVJ�GV�CN���������.KPP�GV�CN�������D��-WNNG�GV�CN����������

6JGUG�UVWFKGU�KPFKECVG�VJCV�VJG�CVVGPWCVKQP�QH�TGURQPUG�KU�TGNCVKXGN[�UJQTV�NKXGF��DGKPI�RCTVKCNN[

TGXGTUGF�YKVJKP���VQ���FC[U�CPF�V[RKECNN[�CDQNKUJGF�YKVJKP���VQ���YGGMU���4GRGCVGF�GZRQUWTGU

UGRCTCVGF�D[���YGGM�
HQT�WR�VQ���YGGMU��CRRCTGPVN[�FQ�PQV�ECWUG�CP[�NGUUGPKPI�QH�VJG

URKTQOGVTKE�TGURQPUG�
.KPP�GV�CN�������D��

(QNKPUDGG�GV�CN��
������
CNUQ�UGG�&GXNKP�GV�CN���������GZRQUGF�C�ITQWR�QH����JGCNVJ[

OCNGU�VQ�����RRO�1 �HQT���J�FC[�QP���EQPUGEWVKXG�FC[U���5WDLGEVU�RGTHQTOGF�JGCX[�+'�
 ��� '

���VQ����.�OKP�����OKP�TGUV����OKP�GZGTEKUG����&GETGOGPVU�KP�('8 �CXGTCIGF�������������

�����������CPF������QP�VJG���GZRQUWTG�FC[U���$CUGNKPG�RTGGZRQUWTG�('8 �FGETGCUGF�HTQO�VJG�

HKTUV�FC[	U�RTGGZRQUWTG�OGCUWTGOGPV�CPF�YCU�FGRTGUUGF�D[�CP�CXGTCIG�QH�CDQWV����QP�VJG

VJKTF�FC[���6JKU�UVWF[�KNNWUVTCVGU�VJCV��YKVJ�JKIJ�EQPEGPVTCVKQP�CPF�JGCX[�GZGTEKUG�GZRQUWTGU�

URKTQOGVT[�CPF�U[ORVQO�TGURQPUGU�CTG�PQV�EQORNGVGN[�TGEQXGTGF�YKVJKP����J�

$GUKFGU�VJG�CDUGPEG�QH�RWNOQPCT[�HWPEVKQP�TGURQPUGU�CHVGT�UGXGTCN�FC[U�QH

1 �GZRQUWTG��U[ORVQOU�QH�EQWIJ�CPF�EJGUV�FKUEQOHQTV�WUWCNN[�CUUQEKCVGF�YKVJ�1 �GZRQUWTG� �

IGPGTCNN[�CTG�CDUGPV�
(QNKPUDGG�GV�CN���������������.KPP�GV�CN�������D��(QZETQHV�CPF�#FCOU�

��������+P�CFFKVKQP��CKTYC[�TGURQPUKXGPGUU�VQ�OGVJCEJQNKPG�KU�KPETGCUGF�YKVJ�CP�KPKVKCN

1 �GZRQUWTG�
*QNV\OCP�GV�CN���������(QNKPUDGG�GV�CN����������OC[�DG�HWTVJGT�KPETGCUGF�YKVJ�

UWDUGSWGPV�GZRQUWTGU�
(QNKPUDGG�GV�CN����������CPF�UJQYU�C�VGPFGPE[�HQT�VJG�KPETGCUGF�TGURQPUG
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������FKF�PQV

UJQY�VJG�CVVGPWCVKQP�QH�('8 �TGURQPUG�UGGP�KP�OCP[�RTGXKQWU�UVWFKGU�
(QNKPUDGG�GV�CN���������

.KPP�GV�CN�������D����*QYGXGT��VJGUG�KPXGUVKICVQTU�UGNGEVGF�MPQYP�1 �UGPUKVKXG�UWDLGEVU�YJQUG�

('8 �FGETGOGPVU�GZEGGFGF�����QP�VJG�HKTUV���FC[U�QH�GZRQUWTG���6JG�NCTIG�OCIPKVWFG�QH�VJGUG�

TGURQPUGU��VJG�VTGPF�HQT�VJG�TGURQPUGU�VQ�FGETGCUG�QP�VJG�VJKTF�CPF�HQWTVJ�FC[��VJG�FGETGCUGF

U[ORVQO�TGURQPUGU��CPF�VJG�QDUGTXCVKQPU�QH�*QTXCVJ�GV�CN��
������VJCV�1 �UGPUKVKXG�UWDLGEVU�

CFCRV�UNQYN[��UWIIGUV�VJCV�CVVGPWCVKQP�QH�TGURQPUG�YQWNF�JCXG�QEEWTTGF�KH�VJG�GZRQUWTG�UGTKGU

JCF�DGGP�EQPVKPWGF�HQT�CPQVJGT���QT���FC[U���6JGUG�QDUGTXCVKQPU�UWRRQTV�VJG�EQPVGPVKQP

CFXCPEGF�D[�*QTXCVJ�GV�CN��
������VJCV�VJG�RTQITGUUKQP�QH�CVVGPWCVKQP�QH�TGURQPUG�KU�C�HWPEVKQP

QH��1 �UGPUKVKXKV[����(WTVJGTOQTG��VJGUG�TGUWNVU�UWIIGUV�VJCV�GZGTEKUG�TGURQPUGU�CHVGT�

1 �GZRQUWTG�OC[�DG�NKOKVGF��GKVJGT�XQNWPVCTKN[�QT�KPXQNWPVCTKN[��OQTG�D[�UWDLGEVKXG�U[ORVQOU�

VJCP�D[�CNVGTCVKQPU�KP�ICU�GZEJCPIG�EQPUGSWGPV�VQ�EJCPIGU�KP�XGPVKNCVQT[�HWPEVKQP���

$GFK�GV�CN��
������GZCOKPGF�VJG�TGURQPUGU�QH�GNFGTN[�UWDLGEVU�
OGFKCP�CIG�����[GCTU�

VQ�HQWT�GZRQUWTGU�VQ������RRO�1 �HQT���J�YKVJ�OKNF�+'���6JG�HKTUV�VJTGG�GZRQUWTGU�YGTG�QP�

EQPUGEWVKXG�FC[U��YKVJ�VJG�HQWTVJ�GZRQUWTG�HQNNQYKPI�VJG�VJKTF�D[���FC[U���%JCPIGU�KP�('8 �QP�

VJG�HKTUV�VYQ�GZRQUWTG�FC[U�CXGTCIGF������CPF��������CDQWV�JCNH�VJG�TGURQPUG�GZRGEVGF�KP�C

ITQWR�QH�JGCNVJ[�[QWPI�OCNGU�
��������(QNKPUDGG�GV�CN�����������6JGTG�YGTG�PQ�UKIPKHKECPV

EJCPIGU�KP�('8 �QP�VJG�VJKTF�
�������CPF�HQWTVJ�
�������GZRQUWTG�FC[U���5[ORVQO�TGURQPUGU�

YGTG�PGINKIKDNG��CNVJQWIJ�VJGTG�YCU�CP�QXGTCNN�KPETGCUG�KP�U[ORVQOU�QP�VJG�HKTUV�FC[�QH

1 �GZRQUWTG�EQORCTGF�VQ�CKT�GZRQUWTG���&GURKVG�VJG�JKIJ�EQPEGPVTCVKQP�QH�VJG�GZRQUWTG��VJGTG�

YCU�PQ�GPJCPEGOGPV�QH�VJG�URKTQOGVT[�TGURQPUG�QP�VJG�UGEQPF�FC[�QH�GZRQUWTG���#NVJQWIJ

UKOKNCT�QDUGTXCVKQPU�JCXG�DGGP�OCFG�KP�RTGXKQWU�UVWFKGU�RTQFWEKPI�UOCNN�EJCPIGU�KP�URKTQOGVT[


(QNKPUDGG�GV�CN���������������YKVJ�TGRGCVGF�GZRQUWTGU��VJG�TGURQPUGU�QH�QNFGT�UWDLGEVU�CTG�PQV

UWHHKEKGPVN[�WPFGTUVQQF�VQ�GZRNCKP�VJGUG�TGURQPUGU���$GFK�GV�CN��
������JCF�RTGXKQWUN[�TGRQTVGF

VJCV�TGURQPUGU�VQ�1 �KP�VJG�QNFGT�UWDLGEVU�VGPFGF�VQ�DG�NGUU�TGRTQFWEKDNG��CNVJQWIJ�VJKU�HCEVQT�

CNQPG�EQWNF�PQV�GZRNCKP�VJGUG�TGURQPUGU�

&TGEJUNGT�2CTMU�GV�CN��
����D��GZCOKPGF�VJG�TGURQPUG�VQ�TGRGCVGF�GZRQUWTGU�VQ

�����RRO�1 �RNWU������RRO�RGTQZ[CEGV[N�PKVTCVG�
2#0����'ZRQUWTGU�VQ�1 �CPF�1 �RNWU�2#0� � �

[KGNFGF�UKOKNCT�EJCPIGU�KP�URKTQOGVT[�
�('8 �������CPF�������TGURGEVKXGN[����6JWU��2#0�FKF�

PQV�KPETGCUG�TGURQPUGU�VQ�1 ���4GRGCVGF�GZRQUWTG�VQ�VJG�2#0�RNWU�1 �OKZVWTG�TGUWNVGF�KP� �

UKOKNCT�EJCPIGU�VQ�VJQUG�UGGP�YKVJ�1 �GZRQUWTG�CNQPG���4GURQPUGU�KP�('8 �GZEGGFGF������QP� �

VJG�UGEQPF�GZRQUWTG�CPF�HGNN�VQ�NGUU�VJCP�����CHVGT�VJG�HKHVJ�FC[���6JG�CVVGPWCVKQP�QH�TGURQPUG

RGTUKUVGF���FC[U�CHVGT�VJG�TGRGCVGF�GZRQUWTGU��DWV�YCU�CDUGPV�CHVGT���FC[U���6JGUG�QDUGTXCVKQPU

UWIIGUV�VJCV�2#0�FQGU�PQV�KPHNWGPEG�VJG�CVVGPWCVKQP�QH�TGURQPUG�VQ�TGRGCVGF�1 �GZRQUWTG���+H�

VJG�2#0�TGURQPUGU�CTG�EQPUKFGTGF�PGINKIKDNG��VJKU�UVWF[�EQPHKTOU�VJG�QDUGTXCVKQP�VJCV�VJG

CVVGPWCVKQP�QH�1 �TGURQPUGU�YKVJ�EJCODGT�GZRQUWTGU�NCUVU�PQ�NQPIGT�VJCP���YGGM��

4GRGCVGF�OWNVKJQWT�GZRQUWTG�VQ�NQY�EQPEGPVTCVKQPU�QH�1 �JCU�DGGP�GZCOKPGF�


*QTXCVJ�GV�CN���������(QNKPUDGG�GV�CN���������.KPP�GV�CN�����������*QTXCVJ�GV�CN��
�����

GZRQUGF�UWDLGEVU�HQT���EQPUGEWVKXG�FC[U�VQ������RRO�WUKPI�VJG�����J�RTQNQPIGF�GZRQUWTG

RTQVQEQN�
UGG�5GEVKQP����������6JG[�QDUGTXGF�UOCNN�RTG��VQ�RQUVGZRQUWTG�EJCPIGU�KP�('8�


�������QP�VJG�HKTUV�GZRQUWTG��DWV�PQ�EJCPIG�QP�VJG�UGEQPF�FC[���.KPP�GV�CN��
������QDUGTXGF�C

�����FGETGCUG�KP�('8 �KP�JGCNVJ[�UWDLGEVU�CHVGT�C�����J�GZRQUWTG�VQ������RRO���#�UGEQPF�

EQPUGEWVKXG�GZRQUWTG�[KGNFGF�GXGP�UOCNNGT�
�����TGURQPUGU���9KVJ�GZRQUWTG�VQ�C�OKZVWTG�QH

1 �RNWU������I�O �QH�* 51 �CGTQUQN��VJGTG�YCU�C������FGETGCUG�KP�('8 �QP�VJG�HKTUV�GZRQUWTG� � � �
�

FC[���+P�C�ITQWR�QH�CUVJOCVKEU�GZRQUGF�WPFGT�UKOKNCT�EQPFKVKQPU��VJG�('8 �TGURQPUG�QP�VJG�HKTUV�

FC[�YCU�������
1 ��CPF��������
1 �RNWU�CEKF����#HVGT�CFLWUVOGPV�HQT�VJG�GZGTEKUG�GHHGEV� �



����


��������VJG�TGURQPUGU�
���CPF������YGTG�UVKNN�ITGCVGT�VJCP�VJQUG�QH�PQPCUVJOCVKEU��

4GURQPUGU�YGTG�UNKIJVN[�TGFWEGF�QP�VJG�UGEQPF�FC[�QH�GZRQUWTG�

(QNKPUDGG�GV�CN��
������GZRQUGF����UWDLGEVU�VQ������RRO�1 �HQT�����J�QP�

��EQPUGEWVKXG�FC[U���5RKTQOGVT[�TGURQPUGU�YGTG�V[RKHKGF�D[�EJCPIGU�KP�('8 �VJCV�TGCEJGF�

�����QP�VJG�HKTUV�FC[�CPF�����QP�VJG�UGEQPF�FC[�QH�GZRQUWTG���0Q�UKIPKHKECPV�FKHHGTGPEGU�KP

URKTQOGVT[�TGURQPUGU�DGVYGGP�(#�CPF�UWDUGSWGPV�1 �GZRQUWTGU�YGTG�QDUGTXGF���5[ORVQO�

TGURQPUGU�YGTG�CNUQ�ITGCVGUV�QP�VJG�HKTUV�GZRQUWTG�FC[�CPF�YGTG�NCTIGN[�CDUGPV�HTQO�VJG�VJKTF

FC[�QP���/GVJCEJQNKPG�TGURQPUKXGPGUU�YCU�VGUVGF�WUKPI�C�UKPING�FQUG�QH�OGVJCEJQNKPG�CPF�VJGP

D[��EQORCTKPI�EJCPIGU�KP�4 �CU�VJG�TCVKQ�QH�54 �CHVGT�OGVJCEJQNKPG�CGTQUQN�VQ�VJCV�CHVGT�UCNKPGCY CY

CGTQUQN���6JG�TGURQPUGU�VQ�('8 �CPF�OGVJCEJQNKPG�VGUVKPI�CTG�UJQYP�DGNQY��

&C[�� &C[�� &C[�� &C[�� &C[�� %NGCP�#KT

��('8 ������ ����� ����� ���� 
��� 
����

54 �4CVKQ ���� ���� ���� ���� ���� ����CY

/GVJCEJQNKPG�TGURQPUKXGPGUU�YCU�KPETGCUGF�
QXGT�VJG�ENGCP�CKT�TGURQPUG��VJTQWIJQWV

VJG���FC[U�QH�1 �GZRQUWTG��CNVJQWIJ�KV�TGCEJGF�C�RGCM�QP�VJG�UGEQPF�FC[��CPF��KP�UQOG�

UWDLGEVU��VJGTG�YCU�C�VTGPF�HQT�TGURQPUKXGPGUU�VQ�FGETGCUG�CHVGT���FC[U���6JGUG�TGUWNVU�UWIIGUV

VJCV�TGRGCVGF�GZRQUWTG�VQ�NQY�NGXGNU�QH�1 ��FGURKVG�VJG�CVVGPWCVKQP�QH�U[ORVQOU�CPF�RWNOQPCT[�

HWPEVKQP�EJCPIGU��KU�PQV�YKVJQWV�JC\CTF���+V�KU�NKMGN[�VJCV�UQOG�GRKVJGNKCN�FCOCIG�RGTUKUVU�VJCV

EQPVTKDWVGU�VQ�VJG�GPJCPEGF�TGURQPUG�VQ�OGVJCEJQNKPG�VJTQWIJQWV�VJG�GZRQUWTG�UGTKGU��

*QYGXGT��KV�OWUV�DG�PQVGF�VJCV��KP�VJKU�UVWF[��UWDLGEVU�KPKVKCNN[�YGTG�UGNGEVGF�DCUGF�QP�VJGKT�

('8 �TGURQPUG�VQ������RRO�1 �HQT���J���6JKU�OC[�KP�RCTV�GZRNCKP�VJG�ITGCVGT�('8 �TGURQPUGU� � �

UGGP�KP�VJKU�UVWF[��DWV�VJGTG�YCU�PQ�EQTTGNCVKQP�DGVYGGP�KPFKXKFWCN�('8 �FGETGOGPVU�CPF�

EJCPIGU�KP�OGVJCEJQNKPG�TGURQPUKXGPGUU���(WTVJGTOQTG��VJG�*QTXCVJ�GV�CN��
������UWDLGEVU�YGTG

GZRQUGF�QPN[�VQ������RRO��CPF�VJG[�YGTG�UQOGYJCV�QNFGT�VJCP�VJG�(QNKPUDGG�GV�CN��
�����

UWDLGEVU��VJG�.KPP�GV�CN��
������UWDLGEVU��QP�VJG�QVJGT�JCPF��JCF�NQYGT�XGPVKNCVKQP�FWTKPI

GZGTEKUG�CPF�YGTG�TGUKFGPVU�QH�.QU�#PIGNGU�CEEWUVQOGF�VQ�GZRQUWTG�VQ�VJGUG�NGXGNU�QH�1 �
UGG�

%JCRVGT���HQT�V[RKECN�1 �EQPEGPVTCVKQPU���

$CUGF�QP�UVWFKGU�EKVGF�JGTG�CPF�KP�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPV�
7�5�

'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������UGXGTCN�EQPENWUKQPU�ECP�DG�FTCYP�CDQWV�TGRGCVGF

���VQ���J�1 �GZRQUWTGU���4GRGCVGF�GZRQUWTGU�VQ�1 �ECP�ECWUG�CP�GPJCPEGF�
K�G���ITGCVGT�� �

TGURQPUG�QP�VJG�UGEQPF�FC[�QH�GZRQUWTG���6JKU�GPJCPEGOGPV�CRRGCTU�VQ�DG�FGRGPFGPV�QP�VJG

KPVGTXCN�DGVYGGP�VJG�GZRQUWTGU�
���J�ECWUGU�VJG�ITGCVGUV�KPETGCUG��CPF�KU�CDUGPV�YKVJ�KPVGTXCNU

���FC[U���#P�GPJCPEGF�TGURQPUG�CNUQ�CRRGCTU�VQ�FGRGPF�VQ�UQOG�GZVGPV�QP�VJG�OCIPKVWFG�QH�VJG

KPKVKCN�TGURQPUG���5OCNN�TGURQPUGU�VQ�VJG�HKTUV�1 �GZRQUWTG�CTG�NGUU�NKMGN[�VQ�TGUWNV�KP�CP�

GPJCPEGF�TGURQPUG�QP�VJG�UGEQPF�FC[�QH�1 �GZRQUWTG���4GRGCVGF�FCKN[�GZRQUWTG�CNUQ�TGUWNVU�KP�

CVVGPWCVKQP�QH�URKTQOGVTKE�TGURQPUGU��V[RKECNN[�CHVGT���VQ���FC[U�QH�GZRQUWTG���6JKU�CVVGPWCVGF

TGURQPUG�RGTUKUVU�HQT�NGUU�VJCP���QT�CU�NQPI�CU���YGGMU���+P�VGORQTCN�EQPLWPEVKQP�YKVJ�VJG

URKTQOGVT[�EJCPIGU��U[ORVQOU�KPFWEGF�D[�1 ��UWEJ�CU�EQWIJ�CPF�EJGUV�FKUEQOHQTV��CNUQ�CTG�

CVVGPWCVGF�YKVJ�TGRGCVGF�GZRQUWTG���1\QPG�KPFWEGF�EJCPIGU�KP�CKTYC[�TGURQPUKXGPGUU�CVVGPWCVG

OQTG�UNQYN[�VJCP�URKTQOGVTKE�CPF�U[ORVQO�TGURQPUGU���#VVGPWCVKQP�QH�VJG�EJCPIGU�KP�CKTYC[

TGURQPUKXGPGUU�CNUQ�RGTUKUV�NQPIGT�VJCP�EJCPIGU�KP�URKTQOGVT[��CNVJQWIJ�VJKU�JCU�DGGP�UVWFKGF

QPN[�QP�C�NKOKVGF�DCUKU���+P�NQPIGT�FWTCVKQP��NQYGT�EQPEGPVTCVKQP�UVWFKGU�VJCV�FQ�PQV�ECWUG�CP
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GPJCPEGF�UGEQPF�FC[�TGURQPUG��VJG�CVVGPWCVKQP�QH�TGURQPUG�VQ�1 �CRRGCTU�VQ�RTQEGGF�OQTG�

TCRKFN[�

���������'HHGEVU�QP�'ZGTEKUG�2GTHQTOCPEG
+PVTQFWEVKQP

#P�GCTN[�GRKFGOKQNQIKECN�UVWF[�GZCOKPKPI�TCEG�RGTHQTOCPEGU�KP�JKIJ�UEJQQN�ETQUU�

EQWPVT[�TWPPGTU�
9C[PG�GV�CN���������UWIIGUVGF�VJCV�GZGTEKUG�RGTHQTOCPEG�KU�FGRTGUUGF�D[

KPJCNCVKQP�QH�CODKGPV�QZKFCPV�CKT�RQNNWVCPVU���9C[PG�GV�CN��
������UWIIGUVGF�VJCV�VJG�FGVTKOGPVCN

GHHGEVU�QH�QZKFCPV�CKT�RQNNWVCPVU�QP�TCEG�RGTHQTOCPEG�OC[�JCXG�DGGP�TGNCVGF�VQ�KPETGCUGF�4 �QTCY

VQ�VJG�CUUQEKCVGF�FKUEQOHQTV�KP�DTGCVJKPI��VJWU�NKOKVKPI�TWPPGTU	�OQVKXCVKQP�VQ�RGTHQTO�CV�JKIJ

NGXGNU���6JG�GHHGEVU�QH�CEWVG�1 �KPJCNCVKQP�QP�GZGTEKUG�RGTHQTOCPEG�JCXG�DGGP�GXCNWCVGF�KP�

PWOGTQWU�EQPVTQNNGF�JWOCP�UVWFKGU���6JGUG�UVWFKGU�ECP�DG�FKXKFGF�KPVQ�VYQ�ECVGIQTKGU��
��

VJQUG�VJCV�GZCOKPG�VJG�GHHGEVU�QH�CEWVG�1 �KPJCNCVKQP�QP�OCZKOCN�QZ[IGP�WRVCMG�CPF�
���VJQUG�

VJCV�GZCOKPG�VJG�GHHGEVU�QH�CEWVG�1 �KPJCNCVKQP�QP�VJG�CDKNKV[�VQ�EQORNGVG�UVTGPWQWU�EQPVKPWQWU�

GZGTEKUG�RTQVQEQNU�WR�VQ���J�KP�FWTCVKQP���(KXG�UVWFKGU�
(QNKPUDGG�GV�CN���������*QTXCVJ�GV�CN��

������(QNKPUDGG�GV�CN���������#FCOU�CPF�5EJGNGING��������5CXKP�CPF�#FCOU��������GZCOKPKPI

VJG�GHHGEVU�QH�CEWVG�1 �GZRQUWTGU�QP�GZGTEKUG�RGTHQTOCPEG�YGTG�FKUEWUUGF�KP�VJG������'2#�

ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������6JKU�UGEVKQP�UWOOCTK\GU

VJG�UVWFKGU�TGXKGYGF�KP�VJCV�FQEWOGPV�CPF�TGXKGYU�OQTG�TGEGPV�UVWFKGU�VJCV�GZCOKPG�VJG�GHHGEV

QH�CEWVG�1 �KPJCNCVKQP�QP�OCZKOCN�QZ[IGP�WRVCMG�CPF�GPFWTCPEG�RGTHQTOCPEG���5VWFKGU�CTG�CNUQ�

UWOOCTK\GF�KP�6CDNG�����

'HHGEV�QP�/CZKOCN�1Z[IGP�7RVCMG
6JTGG�UVWFKGU�
(QNKPUDGG�GV�CN���������*QTXCVJ�GV�CN���������5CXKP�CPF�#FCOU�

������GZCOKPKPI�VJG�GHHGEVU�QH�CEWVG�1 �GZRQUWTGU�QP� 1 �YGTG�FKUEWUUGF�KP�VJG������'2#� �OCZ

ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������1H�VJGUG�UVWFKGU��QPN[�

(QNKPUDGG�GV�CN��
������QDUGTXGF�VJCV� 1 �YCU�UKIPKHKECPVN[�FGETGCUGF�
�������HQNNQYKPI�C�OCZ

��J�GZRQUWTG�VQ������RRO�1 �YKVJ�NKIJV�+'���4GFWEVKQPU�KP� 1 �YGTG�CEEQORCPKGF�D[�C� �OCZ

�����FGETGCUG�KP�OCZKOWO�CVVCKPGF�YQTMNQCF��C�����FGETGCUG�KP�OCZKOWO�XGPVKNCVKQP��CPF�C

���FGETGCUG�KP�OCZKOWO�JGCTV�TCVG���6JG�����FGETGCUG�KP�OCZKOWO�XGPVKNCVKQP�YCU

CUUQEKCVGF�YKVJ�C�����FGETGCUG�KP�8 ���+P�CFFKVKQP��VJG�1 �GZRQUWTG�TGUWNVGF�KP�C6 �

������FGETGCUG�KP�('8 �CPF�UWDLGEVKXG�U[ORVQOU�QH�EQWIJ�CPF�EJGUV�FKUEQOHQTV���+P�EQPVTCUV��

*QTXCVJ�GV�CN��
������FKF�PQV�QDUGTXG�C�EJCPIG�KP� 1 �QT�QVJGT�OCZKOWO�ECTFKQRWNOQPCT[�OCZ

GPFRQKPVU�KP�OCNG�CPF�HGOCNG�UWDLGEVU�GZRQUGF�CV�TGUV�VQ������RRO�1 �HQT���J��CNVJQWIJ�(8%�

YCU�UKIPKHKECPVN[�FGETGCUGF�
�������5KOKNCTN[��5CXKP�CPF�#FCOU�
������QDUGTXGF�PQ�GHHGEV�QP

OCZKOWO�CVVCKPGF�YQTMNQCF�QT� 1 �KP�PKPG�UWDLGEVU�GZRQUGF�VQ�����RRO�1 �YJKNG�OCZ �

RGTHQTOKPI�C�RTQITGUUKXGN[�KPETGOGPVGF�GZGTEKUG�VGUV�VQ�XQNKVKQPCN�HCVKIWG�NCUVKPI����OKP��

+P�CFFKVKQP��5CXKP�CPF�#FCOU�
������QDUGTXGF�PQ�UKIPKHKECPV�GHHGEV�QP�RWNOQPCT[�HWPEVKQP�

RGTHQTOCPEG�VKOG��OCZKOWO�JGCTV�TCVG��QT�CPCGTQDKE�VJTGUJQNF��CNVJQWIJ�OCZKOWO�XGPVKNCVKQP

YCU�UKIPKHKECPVN[�TGFWEGF����

/QTG�TGEGPV�HKPFKPIU�QH�(QZETQHV�CPF�#FCOU�
������CPF�)QPI�GV�CN��
������UWRRQTV

VJG�GCTNKGT�QDUGTXCVKQPU�QH�(QNKPUDGG�GV�CN��
��������(QZETQHV�CPF�#FCOU�
������QDUGTXGF

UKIPKHKECPV�
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6JG�QPN[�TGNCVGF�UVWF[�EKVGF�KP�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN

2TQVGEVKQP�#IGPE[��������YCU�VJCV�QH�-GTT�GV�CN��
�������YJQ�GZRQUGF�
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6JG �OQFGTCVG� GZGTEKUG FGUETKRVQT KU DCUGF QP RTGXKQWUN[ RWDNKUJGF '2# IWKFGNKPGU HQT TGRTGUGPVCVKXG V[RGU QH�

GZGTEKUG 
UGG 6CDNG ����� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� ������ 0QVG� JQYGXGT� VJCV GZGTEKUG EQPVKPWGF
CV VJKU NGXGN 
�� .�OKP� HQT � VQ � J UJQWNF DG EQPUKFGTGF CU �JGCX[� QT �UVTGPWQWU YQTM QT RNC[��

����

UWDLGEVU�HQT���J�VQ�����RRO�1 ��YKVJ�QPN[�VYQ�DTKGH����OKP�RGTKQFU�QH�OQFGTCVG�GZGTEKUG�
 ��� '

���.�OKP��FWTKPI�VJG�GZRQUWTG���5OCNN�EJCPIGU�KP�URKTQOGVT[�YGTG�QDUGTXGF���$GECWUG�QH�VJG

OKPKOCN�GZVGPV�QH�GZGTEKUG�CPF�VJG�JKIJ�1 �EQPEGPVTCVKQP��VJGUG�TGUWNVU�ECPPQV�DG�EQORCTGF�VQ�

VJG�OQTG�TGEGPV�UVWFKGU�

6JG�HKTUV�RTQNQPIGF�1 �GZRQUWTG�UVWF[�KPXQNXKPI�NQY�EQPEGPVTCVKQPU�CPF�C�

UWDUVCPVKCN�COQWPV�QH��OQFGTCVG�GZGTEKUG� �YCU�TGRQTVGF�D[�(QNKPUDGG�GV�CN��
��������6JG�DCUKE�

RTQVQEQN�WUGF�D[�VJGUG�KPXGUVKICVQTU�JCU�DGGP�WUGF�KP�C�PWODGT�QH�UWDUGSWGPV�KPXGUVKICVKQPU

CPF�VJGTGHQTG�OGTKVU�FGUETKDKPI�KP�UQOG�FGVCKN���6JG�GZRQUWTGU�NCUVGF���J�CPF����OKP�
�����J���

'ZEGRV�HQT�C����OKP�NWPEJ�DTGCM�
FWTKPI�YJKEJ�1 �GZRQUWTG�EQPVKPWGF�CV�TGUV��CHVGT���J��VJG�

UWDLGEVU�GZGTEKUGF�CV�C�OQFGTCVG�NGXGN�
YKVJ�C�XGPVKNCVKQP�QH�CDQWV����.�OKP��HQT����OKP�QH�GCEJ

JQWT���2WNOQPCT[�HWPEVKQP�VGUVU�YGTG�EQPFWEVGF�FWTKPI�VJG����OKP�TGUV�RGTKQF�CPF�CV�VJG

DGIKPPKPI�CPF�GPF�QH�GZRQUWTG���6JG�GZRQUWTG�YCU�KPVGPFGF�VQ�UKOWNCVG�C�FC[�QH�JGCX[�QWVFQQT

YQTM�QT�RNC[���(QT�EQPXGPKGPEG��VJKU�RTQVQEQN�KU�TGHGTTGF�VQ�CU�VJG�'2#�RTQNQPIGF�GZRQUWTG

RTQVQEQN�

+P�VJKU�UVWF[�
(QNKPUDGG�GV�CN����������C�ITQWR�QH����UWDLGEVU�YCU�GZRQUGF�VQ�ENGCP

CKT�CPF������RRO�1 �HQT�����J���(QTEGF�XKVCN�ECRCEKV[�CPF�('8 �FGETGCUGF�KP�C�TQWIJN[�NKPGCT� �

HCUJKQP�VJTQWIJQWV�VJG�GZRQUWTG�CPF�JCF�HCNNGP�D[�����CPF������TGURGEVKXGN[��D[�VJG�GPF�QH�VJG

GZRQUWTG���5[ORVQOU�QH�EQWIJ�CPF�EJGUV�FKUEQOHQTV�YGTG�KPETGCUGF��CPF�CKTYC[

TGURQPUKXGPGUU�VQ�OGVJCEJQNKPG�YCU�CRRTQZKOCVGN[�FQWDNGF�CHVGT�1 �GZRQUWTG���6JGTG�YCU�

C�YKFG�TCPIG�QH�TGURQPUG��VJTGG�UWDLGEVU�JCF�('8 �FGETGOGPVU�QH�����QT�ITGCVGT��CPF�VJG�VJTGG�

NGCUV�UGPUKVKXG�UWDLGEVU�JCF�NGUU�VJCP����EJCPIG�KP�('8 ��
+P�QTFGT�VQ�GZVGPF�VJGUG�KPKVKCN�QDUGTXCVKQPU��*QTUVOCP�GV�CN��
������WUGF�VJG�UCOG

RTQVQEQN�VQ�GZRQUG�C�ITQWR�
P�������QH�UWDLGEVU�VQ�ENGCP�CKT�CPF�VJTGG�FKHHGTGPV

1 �EQPEGPVTCVKQPU�
������������CPF������RRO����#V������RRO�1 ��TGURQPUGU�YGTG�UKOKNCT�VQ� �

VJQUG�QDUGTXGF�KP�VJG�RTGXKQWU�UVWF[��YKVJ�VJG�GZEGRVKQP�VJCV�VJG�U[ORVQO�TGURQPUGU�YGTG

UOCNNGT�KP�VJG�PGY�ITQWR�QH�UWDLGEVU���#�UKOKNCT�
DWV�QH�UOCNNGT�OCIPKVWFG��RCVVGTP�QH�TGURQPUG

KP�URKTQOGVT[��4 ��CPF�CKTYC[�TGURQPUKXGPGUU�YCU�UGGP�CV�VJG�VYQ�NQYGT�EQPEGPVTCVKQPU���6JGCY

OGCP�('8 �TGURQPUGU�FWTKPI�VJG�HQWT�GZRQUWTGU�CTG�UJQYP�KP�(KIWTG�������6JG�TGURQPUGU�YGTG�

FGRGPFGPV�QP�EQPEGPVTCVKQP�CPF�GZRQUWTG�FWTCVKQP�
XGPVKNCVKQP�YCU�PQV�XCTKGF��CPF�CXGTCIGF���

���CPF�����CV�VJG�VJTGG�1 �EQPEGPVTCVKQPU���.CTUGP�GV�CN��
������WUGF�VJGUG�FCVC�
*QTUVOCP�

GV�CN���������VQ�FGXGNQR�C��FQUG�TGURQPUG��TGNCVKQPUJKR�HQT�RGTEGPV�EJCPIG�KP�('8 �CU�C�

HWPEVKQP�QH�1 �EQPEGPVTCVKQP�CPF�GZRQUWTG�FWTCVKQP���6JG�NQIPQTOCN�OWNVKRNG�NKPGCT�TGITGUUKQP�

OQFGN�UWIIGUVGF�VJCV�('8 �TGURQPUGU�YGTG�CRRTQZKOCVGN[�NKPGCT�YKVJ�FWTCVKQP�QH�GZRQUWTG�DWV�

VJCV�1 �EQPEGPVTCVKQP�RNC[U�C�UNKIJVN[�OQTG�KORQTVCPV�TQNG���6JG�GZRQPGPV�QH�CRRTQZKOCVGN[�����

UWIIGUVU�VJCV�FQWDNKPI�1 �EQPEGPVTCVKQP�YQWNF�DG�UKOKNCT�VQ�KPETGCUKPI�GZRQUWTG�FWTCVKQP�D[�

CDQWV��[�VKOGU�

#�UGTKGU�QH�CFFKVKQPCN�GZRQUWTGU�YGTG�EQPFWEVGF�CV������CPF������RRO�1 �VQ�UVWF[�

EJCPIGU�KP�EGNNU�CPF�KPHNCOOCVQT[�OGFKCVQTU�HTQO�$#.�
UGG�5GEVKQP���������DWV�RWNOQPCT[

HWPEVKQP�YCU�OGCUWTGF�CU�YGNN���/E&QPPGNN�GV�CN��
������TGRQTVGF�CP������FGETGCUG�KP�('8�

CV������RRO�CPF�CP�������FGETGCUG�CV������RRO���6JGUG�TGURQPUGU�YGTG�UNKIJVN[�NCTIGT�VJCP

VJQUG�UGGP�KP�VJG�RTGXKQWU�*QTUVOCP�GV�CN��
������UVWF[���6JG�FWTCVKQP�('8 �TGURQPUG�FCVC�

YGTG�HKV�VQ�C�VJTGG�RCTCOGVGT�NQIKUVKE�OQFGN��YJKEJ�UKIPKHKECPVN[�KORTQXGF�VJG�COQWPV�QH�
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(KIWTG����� 6JG�HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�
('8 ��KU�UJQYP�KP�TGNCVKQP�VQ�GZRQUWTG
�

FWTCVKQP�CV�FKHHGTGPV�Q\QPG�EQPEGPVTCVKQPU���#����OKP�TGUVKPI�GZRQUWTG
RGTKQF�YCU�KPVGTRQUGF�DGVYGGP�VJG�GPF�QH�VJG�VJKTF�JQWT�CPF�VJG�DGIKPPKPI
QH�VJG�HQWTVJ�JQWT���6JGTG�YGTG�UKZ����OKP�GZGTEKUG�RGTKQFU�
OKPWVG
XGPVKNCVKQP�������.�OKP��FWTKPI�VJG�GZRQUWTG��VJGUG�OGCUWTGOGPVU�YGTG�OCFG
��OKP�CHVGT�VJG�GPF�QH�GCEJ�GZGTEKUG���6JG�VQVCN�GZRQUWTG�FWTCVKQP�YCU�����J��
6JG�UVCPFCTF�GTTQT�QH�VJG�OGCP�
PQV�UJQYP��HQT�VJGUG�('8 �CXGTCIGU�TCPIGF

�

HTQO�����VQ�����O.�

5QWTEG� *QTUVOCP GV CN� 
������

XCTKCPEG�GZRNCKPGF�D[�VJG�OQFGN�EQORCTGF�VQ�C�NKPGCT�OQFGN��VJKU�KU�EQPUKUVGPV�YKVJ�GZRNQTCVQT[

CPCN[UGU�KP�VJG�(QNKPUDGG�GV�CN��
������TGRQTV���6JG�TGCUQPCDN[�IQQF�HKV�VQ�VJG�NQIKUVKE�OQFGN

UWIIGUVU�VJCV�VJG�1 �RWNOQPCT[�HWPEVKQP�TGURQPUG�TGNCVKQPUJKR�OC[�JCXG�C�UKIOQKF�UJCRG���6JG�

RTKOCT[�KORQTVCPEG�QH�VJKU�QDUGTXCVKQP�KU�VJCV�KV�UWIIGUVU�VJCV�VJGTG�KU�C�TGURQPUG�RNCVGCW���6JCV

KU��HQT�C�IKXGP�1 �EQPEGPVTCVKQP�CPF�GZGTEKUG�XGPVKNCVKQP�NGXGN�
K�G���FQUG�TCVG���CPF�CHVGT�C�

EGTVCKP�NGPIVJ�QH�GZRQUWTG��VJG�('8 �TGURQPUG�VGPFU�PQV�VQ�KPETGCUG�HWTVJGT�
K�G���RNCVGCW��YKVJ�

KPETGCUKPI�FWTCVKQP�QH�GZRQUWTG�
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AIR
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Percent of Subjects

Distribution of Percent Change in FEV1
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+P�VJG�HQWTVJ�UVWF[�KP�VJKU�UGTKGU�
(QNKPUDGG�GV�CN�������������UWDLGEVU�YGTG�GZRQUGF

VQ������RRO�1 �HQT�����J�QP���EQPUGEWVKXG�FC[U���5WDLGEVU�YJQ�YGTG�PQV�TGURQPUKXG�VQ�1 �YGTG� �

PQV�UGNGEVGF�VQ�RCTVKEKRCVG�KP�VJKU�UVWF[���4GURQPUGU�KP�('8 �QP�VJG�HKTUV�QH�VJGUG�GZRQUWTGU��

CXGTCIGF����������#ICKP��U[ORVQO�TGURQPUGU�YGTG�OQFGUV�YKVJ�C�UKIPKHKECPV�KPETGCUG�KP

NQYGT�TGURKTCVQT[�U[ORVQOU�QP�VJG�HKTUV�GZRQUWTG�FC[���#�UKIPKHKECPV�KPETGCUG�KP�CKTYC[�

TGURQPUKXGPGUU�VQ�OGVJCEJQNKPG�CNUQ�YCU�UJQYP���6JG�TGURQPUG�VQ�VJG�TGRGCVGF�GZRQUWTGU�KU

FKUEWUUGF�KP�5GEVKQP�����������+P�CFFKVKQP�����UWDLGEVU�YGTG�GZRQUGF�VQ������RRO�HQT���J�WUKPI

VJG�UCOG�JQWTN[�GZRQUWTG�RTQVQEQN�CU�FGUETKDGF�CDQXG���+P�VJGUG�UWDLGEVU��(8%�FGETGCUGF

������CPF�('8 �FGENKPGF��������

�� (QNKPUDGG�GV�CN��
������VQQM�VJG�('8 �TGURQPUG�FCVC�HTQO�CNN�HQWT�UVWFKGU�EQPFWEVGF�

CV�VJG�'2#�*GCNVJ�'HHGEVU�4GUGCTEJ�.CDQTCVQT[��WUKPI�VJG�UCOG�RTQNQPIGF�GZRQUWTG�RTQVQEQN�

CPF�GZCOKPGF�VJG�FKUVTKDWVKQP�QH�TGURQPUGU�COQPI�VJG�UWDLGEVU�CV�VJG�VJTGG�EQPEGPVTCVKQPU��

6JKU�TGURQPUG�FKUVTKDWVKQP�KU�KNNWUVTCVGF�ITCRJKECNN[�KP�(KIWTG������YJKEJ�KNNWUVTCVGU�VJCV�('8�

FGETGOGPVU�CU�NCTIG�CU����VQ�����JCXG�DGGP�QDUGTXGF�YKVJ�RTQNQPIGF�GZRQUWTG�VQ

1 �EQPEGPVTCVKQPU�������RRO���6JKU�TGURQPUG�FKUVTKDWVKQP�CNNQYU�QPG�VQ�FGVGTOKPG�VJG�PWODGT�

QT�RGTEGPVCIG�QH�UWDLGEVU�YKVJ�TGURQPUGU�KP�GZEGUU�QH�C�EGTVCKP�NGXGN���6JG�RTQRQTVKQP�QH

UWDLGEVU�YKVJ�CP�('8 �FGETGCUG�KP�GZEGUU�QH�����KU�UJQYP�KP�(KIWTG�������9KVJ�CKT�GZRQUWTG��

PQ�QPG�GZEGGFGF�VJKU�TGURQPUG�NGXGN��JQYGXGT������QH�VJG�UWDLGEVU�GZRQUGF�VQ������RRO

1 �JCF�C� ����FTQR�KP�('8 �CHVGT�����J�� �

(KIWTG����� 6JG�FKUVTKDWVKQP�QH�TGURQPUG�HQT����UWDLGEVU�GZRQUGF�VQ�ENGCP�CKT�CPF�CV�NGCUV
QPG�QH�������������QT������RRO�Q\QPG�
1 ��KU�UJQYP�JGTG���6JG�1 �GZRQUWTGU

� �

NCUVGF�����J��FWTKPI�YJKEJ�VKOG�VJG�UWDLGEVU�GZGTEKUGF�HQT����OKP�QH�GCEJ
JQWT�YKVJ�C����OKP�TGUV�RGTKQF�CV�VJG�GPF�QH�VJG�VJKTF�JQWT���&GETGCUGU�KP
HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�
('8 ��CTG�GZRTGUUGF�CU�RGTEGPV�EJCPIG�HTQO

�

DCUGNKPG���(QT�GZCORNG��VJG�DCT�NCDGNGF��������KPFKECVGU�VJG�RGTEGPV�QH
UWDLGEVU�YKVJ�C�FGETGCUG�KP�('8 �QH� ���DWV��������CPF�VJG�DCT�NCDGNGF����

�

KPFKECVGU�KORTQXGOGPV�KP�('8 �QH� ���DWV��������'CEJ�RCPGN�QH�VJG�HKIWTG
�

KPFKECVGU�VJG�RGTEGPVCIG�QH�UWDLGEVU�CV�GCEJ�1 �EQPEGPVTCVKQP�YKVJ�C
�

FGETGCUG�QH�('8 �KP�GZEGUU�QH�����
�



�8

����

6JKU�TGURQPUG�FKUVTKDWVKQP�CNUQ�KNNWUVTCVGU�VJG�YKFG�TCPIG�QH�TGURQPUG�VQ�1 �WPFGT�

VJGUG��GZRQUWTG�EQPFKVKQPU�CPF�TGKPHQTEGU�VJG�QDUGTXCVKQP�D[�QVJGTU�
/E&QPPGNN�GV�CN��������

*QTXCVJ�GV�CN���������QH�C�UWDUVCPVKCN�TCPIG�QH�KPFKXKFWCN�TGURQPUG�VQ�1 ��
*QTXCVJ�GV�CN��
������GZCOKPGF�VJG�TGURQPUGU�QH�JGCNVJ[�OGP�CPF�YQOGP�
CIGU

���VQ�����VQ������RRO�1 �HQT�����J�WUKPI�VJG�'2#�RTQNQPIGF�GZRQUWTG�RTQVQEQN���9JGP�

EQORCTGF�YKVJ�VJG�ENGCP�CKT�GZRQUWTG��('8 �FGETGCUGF�CDQWV����YKVJ�1 �GZRQUWTG���*QYGXGT�� �

VJG�XCTKCDKNKV[�QH�VJKU�TGURQPUG�COQPI�VJKU�UOCNN�JGVGTQIGPGQWU�ITQWR�QH�UWDLGEVU�YCU�GPQWIJ

VQ�RTGENWFG�UVCVKUVKECN�UKIPKHKECPEG�QH�VJKU�QDUGTXCVKQP���0Q�UKIPKHKECPV�EJCPIGU�YGTG�QDUGTXGF

YKVJ�C�UGEQPF�GZRQUWTG�QP�VJG�PGZV�FC[���1P�VJG�HKTUV�FC[�QH�1 �GZRQUWTG�����QH�VJG����UWDLGEVU�

TGRQTVGF�EJGUV�VKIJVPGUU���6JG�CWVJQTU�RQKPV�QWV�VJCV�VJG�TCPIG�QH�XCTKCDKNKV[�KP�TGURQPUG�KP�VJGKT

UVWF[�YCU�UKOKNCT�VQ�VJCV�TGRQTVGF�D[�(QNKPUDGG�GV�CN��
������CPF�*QTUVOCP�GV�CN��
������

CNVJQWIJ�HGYGT�UWDLGEVU�GZRGTKGPEGF�NCTIG�PGICVKXG�EJCPIGU�KP�('8 ���1PG�RQUUKDNG�GZRNCPCVKQP�

HQT�VJG�FKHHGTGPEGU�DGVYGGP�VJG�HKPFKPIU�QH�*QTXCVJ�GV�CN��
������CPF�*QTUVOCP�GV�CN��
�����

OC[�DG�VJCV�VJG�UWDLGEVU�KP�*QTXCVJ	U�UVWF[�YGTG�UKIPKHKECPVN[�QNFGT��YJKEJ�OC[�TGUWNV�KP

TGFWEGF�TGURQPUGU�VQ�1 ��CU�&TGEJUNGT�2CTMU�GV�CN��
����C��JCXG�UJQYP�
UGG�5GEVKQP������������

6JG�XGPVKNCVKQP�FWTKPI�GZGTEKUG�
���VQ����.�OKP��YCU�UKOKNCT�VQ�VJCV�TGRQTVGF�D[�*QTUVOCP

GV�CN��
��������#P�CFFKVKQPCN�('8 �OGCUWTGOGPV�YCU�OCFG�KP�VJKU�UVWF[�CV�VJG�GPF�QH�VJG�NWPEJ�

RGTKQF�
K�G���CHVGT����OKP�QH�TGUV����#V�VJKU�VKOG��VJG�UOCNN�FGETGOGPVU�KP�('8 �UGGP�CHVGT�VJG�

VJKTF�GZGTEKUG�YGTG�TGXGTUGF��CPF�VJG�('8 �YCU�UKOKNCT�VQ�VJG�TGURQPUG�KP�(#�CV�VJG�UCOG�VKOG�

RQKPV���#NVJQWIJ�URKTQOGVT[�YCU�PQV�OGCUWTGF�CV�VJKU�VKOG�KP�VJG�QVJGT�RTQNQPIGF�GZRQUWTG

UVWFKGU�
(QNKPUDGG�GV�CN���������*QTUVOCP�GV�CN����������KV�YCU�PQVGF�VJCV�VJG�FGENKPG�KP�('8�

YCU�CVVGPWCVGF�DGVYGGP�VJG�VJKTF�CPF�HQWTVJ�RQUVGZGTEKUG�OGCUWTGOGPV���6JGUG�QDUGTXCVKQPU

UWIIGUV�VJCV�VJG�UWDLGEVU	�NWPI�HWPEVKQP�OC[�KPFGGF�JCXG�KORTQXGF�FWTKPI�VJG�NWPEJ�TGUV

RGTKQF�

.KPP�GV�CN��
������JCXG�TGRQTVGF�TGURQPUGU�QH����JGCNVJ[�CPF�CUVJOCVKE�UWDLGEVU�VQ

�����RRO�1 �WUKPI�VJG�'2#�RTQNQPIGF�GZRQUWTG�RTQVQEQN���+P�JGCNVJ[�UWDLGEVU��VJG[�QDUGTXGF�C�

UOCNN�
������FGETGCUG�KP�('8 ��YJKEJ�YCU�UVCVKUVKECNN[�UKIPKHKECPV��CPF�CP�KPETGCUG�KP�CKTYC[�

TGURQPUKXGPGUU�VQ�OGVJCEJQNKPG���6JG�HWPEVKQPCN�TGURQPUGU�KP�CUVJOCVKEU�
G�I���C������FGETGCUG

KP�('8 ��YGTG�ITGCVGT�VJCP�VJQUG�QH�VJG�JGCNVJ[�UWDLGEVU���6JG[�QDUGTXGF�UOCNNGT�TGURQPUGU�QP�

C�UGEQPF�EQPUGEWVKXG�FC[�QH�GZRQUWTG��CU�FKF�*QTXCVJ�GV�CN��
������CPF�(QNKPUDGG�GV�CN��
�������

6JG�XGPVKNCVKQP�CXGTCIGF����CPF����.�OKP�KP�VJG�JGCNVJ[�CPF�CUVJOCVKE�UWDLGEVU��TGURGEVKXGN[��

6JG�('8 �TGURQPUGU�QDUGTXGF�KP�VJKU�UVWF[��CNVJQWIJ�UVCVKUVKECNN[�UKIPKHKECPV��CTG�OWEJ�NQYGT�

VJCP�VJQUG�QDUGTXGF�D[�'2#�KPXGUVKICVQTU�
(QNKPUDGG�GV�CN���������*QTUVOCP�GV�CN��������

(QNKPUDGG�GV�CN�����������6JG�UOCNNGT�TGURQPUGU�OC[�DG�FWG�VQ�RTGXKQWU�CODKGPV�GZRQUWTGU�

NQYGT�XGPVKNCVKQPU��QT�C�NCTIGT�RTQRQTVKQP�QH�1 �KPUGPUKVKXG�UWDLGEVU�KP�.QU�#PIGNGU���1PN[���QH�

���JGCNVJ[�UWDLGEVU�GZRGTKGPEGF�CP�('8 �FGETGOGPV�KP�GZEGUU�QH������YJGTGCU���QH����

CUVJOCVKEU�JCF�('8 �FGETGOGPVU�KP�GZEGUU�QH�������#UVJOCVKE�TGURQPUGU�TCPIGF�HTQO�����VQ�

�����

6Q�HWTVJGT�GZRNQTG�VJG�HCEVQTU�VJCV�FGVGTOKPG�TGURQPUKXGPGUU�VQ�1 ��*C\WEJC�GV�CN��


������FGUKIPGF�C�RTQVQEQN�VQ�GZCOKPG�VJG�GHHGEV�QH�XCT[KPI��TCVJGT�VJCP�EQPUVCPV�

1 �EQPEGPVTCVKQPU���+P�VJKU�UVWF[��UWDLGEVU�YGTG�GZRQUGF�VQ�C�EQPUVCPV�NGXGN�QH������RRO�1 �HQT� �

��J�CPF�VQ�CP�1 �NGXGN�VJCV�KPETGCUGF�NKPGCTN[�HTQO���VQ������RRO�HQT�VJG�HKTUV���J�CPF�VJGP�

FGETGCUGF�NKPGCTN[�HTQO������VQ���QXGT�VJG�UGEQPF���J�QH�VJG���J�GZRQUWTG�
VTKCPIWNCT

EQPEGPVTCVKQP�RTQHKNG����5WDLGEVU�RGTHQTOGF�OQFGTCVG�GZGTEKUG�HQT�VJG�HKTUV����OKP�QH�GCEJ�JQWT��

6JG�QXGTCNN�GZRQUWTG�FQUG�HQT�VJGUG�VYQ�GZRQUWTGU��ECNEWNCVGF�CU�VJG�%�¥�6�¥� ��YCU�CNOQUV'

KFGPVKECN�
FKHHGTGPEG���������9KVJ�GZRQUWTG�VQ�VJG�EQPUVCPV������RRO�1 ��VJG�('8 �FGENKPGF� �



����

CRRTQZKOCVGN[����D[�VJG�HKHVJ�JQWT�QH�GZRQUWTG�CPF�TGOCKPGF�CV�VJCV�NGXGN�HQT�VJG�TGOCKPFGT�QH

VJG�GZRQUWTG���6JGUG�TGURQPUGU�CTG�KNNWUVTCVGF�KP�(KIWTG�������6JKU�QDUGTXCVKQP�ENGCTN[�KPFKECVGU

C�TGURQPUG�RNCVGCW��UWIIGUVGF�KP�QVJGT�UVWFKGU�
*QTUVOCP�GV�CN����������YKVJ�CP�GZRQUWTG

TGIKOGP�VJCV�RTQFWEGU�TGNCVKXGN[�UOCNN�EJCPIGU�KP�NWPI�HWPEVKQP��



Steady Versus Variable Ozone Concentration
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����

(KIWTG����� 6JG�HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�
('8 ��KU�UJQYP�KP�TGNCVKQP�VQ�GZRQUWTG
�

FWTCVKQP�
JQWTU��WPFGT�VJTGG�GZRQUWTG�EQPFKVKQPU���5WDLGEVU�GZGTEKUGF

OKPWVG�XGPVKNCVKQP�������.�OKP��HQT����OKP�FWTKPI�GCEJ�JQWT��('8 �YCU

�

OGCUWTGF�CV�VJG�GPF�QH�VJG�KPVGTXGPKPI�TGUV�RGTKQF���5VCPFCTF�GTTQT�QH�VJG
OGCP�HQT�VJGUG�('8 �CXGTCIGU�
PQV�UJQYP��TCPIGF�HTQO�����VQ�����O.�

�

5QWTEG� *C\WEJC GV CN� 
������

9KVJ�VJG�VTKCPIWNCT�1 �EQPEGPVTCVKQP�RTQHKNG��VJG�('8 �FGETGCUGF�CNOQUV�VYKEG�CU� �

OWEJ�CHVGT���J�QH�GZRQUWTG���6JG�KPKVKCN�TGURQPUG�QXGT�VJG�HKTUV���J�YCU�OKPKOCN��CPF�VJGP�VJGTG

YCU�C�UWDUVCPVKCN�FGETGCUG�KP�('8 ��EQTTGURQPFKPI�VQ�VJG�JKIJGT�CXGTCIG�1 �EQPEGPVTCVKQP��VJCV� �

TGCEJGF�C�PCFKT�CHVGT���J���&GURKVG�EQPVKPWGF�GZRQUWTG�VQ�C�NQYGT�1 �EQPEGPVTCVKQP�


������RRO���VJG�('8 �DGICP�VQ�KORTQXG�CPF�YCU�TGFWEGF�D[�QPN[�������CV�VJG�GPF�QH�VJG����

J�GZRQUWTG���
*QYGXGT��PQVG�VJCV�VJG�CXGTCIG�1 �EQPEGPVTCVKQP�KP�VJG�GKIJVJ�JQWT�YCU�

�����RRO����6JKU�UVWF[�KNNWUVTCVGU�VYQ�KORQTVCPV�RQKPVU���(KTUV��C�TGURQPUG�RNCVGCW�QEEWTU��+V�KU

KPVWKVKXGN[�QDXKQWU�VJCV�VJGTG�OWUV�DG�C�NKOKV�VQ�VJG�CEWVG�FGETGCUG�VJCV�ECP�QEEWT�KP�('8 ���
*QYGXGT��HTQO�VJKU�UVWF[��KV�KU�CNUQ�ENGCT�VJCV�VJG�TGURQPUG�RNCVGCW�OWUV�DG�FGRGPFGPV�QP�VJG

1 �EQPEGPVTCVKQP�DGECWUG�OWEJ�NCTIGT�FGETGCUGU�KP�('8 �QEEWT�YKVJ�GZRQUWTG�VQ� �

1 �EQPEGPVTCVKQPU�JKIJGT�VJCP������RRO���5GEQPF��VJG�TGURQPUG�VQ�1 �GZRQUWTG�KU�FGRGPFGPV�QP� �

VJG�FQUG�TCVG�
UQOG�HWPEVKQP�QH�%�CPF� ��CPF�VJG�EWOWNCVKXG�FQUG�
UQOG�HWPEVKQP�QH�FQUG�TCVG'

CPF�6���CV�NGCUV�YJGP�VJG�1 �EQPEGPVTCVKQP�KU�XCTKGF���6JKU�UVWF[�CNUQ�CHHKTOU�VJG�QDUGTXCVKQP�


(QNKPUDGG�GV�CN���������#FCOU�GV�CN���������*C\WEJC��������.CTUGP�GV�CN���������VJCV



����

1 �EQPEGPVTCVKQP�KU�C�OQTG�KORQTVCPV�HCEVQT�KP�FGVGTOKPKPI�1 �TGURQPUGU�VJCP�KU�GKVJGT�GZRQUWTG� �

FWTCVKQP�QT�VJG�XQNWOG�QH�CKT�DTGCVJGF�FWTKPI�VJG�GZRQUWTG�

�������+PETGCUGF�#KTYC[�4GURQPUKXGPGUU
+PETGCUGF�CKTYC[�TGURQPUKXGPGUU�KPFKECVGU�VJCV�VJG�CKTYC[U�CTG�RTGFKURQUGF�VQ

DTQPEJQEQPUVTKEVKQP�KPFWEGF�D[�C�XCTKGV[�QH�UVKOWNK�
G�I���URGEKHKE�CNNGTIGPU��51 ��EQNF�CKT��

GVE�����#KTYC[�TGURQPUKXGPGUU�KU�WUWCNN[�OGCUWTGF�D[�JCXKPI�VJG�KPFKXKFWCN�HQTEGHWNN[�GZJCNG

KPVQ�C�URKTQOGVGT�FGUKIPGF�VQ�OGCUWTG�GZRKTCVQT[�HNQY�TCVGU�
G�I���('8 ��QT��NGUU�EQOOQPN[��

D[�OGCUWTKPI�4 �KP�C�DQF[�RNGVJ[UOQITCRJ���+P�QTFGT�VQ�FGVGTOKPG�VJG�NGXGN�QH�CKTYC[CY

TGURQPUKXGPGUU��CKTYC[�HWPEVKQP�KU�OGCUWTGF�DGHQTG�CPF�KOOGFKCVGN[�CHVGT�VJG�KPJCNCVKQP�QH

UOCNN�COQWPVU�QH�CP�CGTQUQNK\GF�DTQPEJQEQPUVTKEVQT�FTWI�
G�I���OGVJCEJQNKPG�QT�JKUVCOKPG���

6JG�FQUG�QH�VJG�DTQPEJQEQPUVTKEVQT�FTWI�KU�KPETGCUGF�KP�C�UVGR�YKUG�HCUJKQP�WPVKN�C

RTGFGVGTOKPGF�FGITGG�QH�CKTYC[�TGURQPUG�
G�I���C�����FTQR�KP�('8 �QT�C������KPETGCUG�

KP�4 ��JCU�QEEWTTGF���6JG�FQUG�QH�VJG�DTQPEJQEQPUVTKEVQT�FTWI�VJCV�RTQFWEGF�VJGCY

CHQTGOGPVKQPGF�TGURQPUG�KU�QHVGP�TGHGTTGF�VQ�CU�VJG��2& ��
K�G���VJG�RTQXQECVKXG�FQUG�VJCV��

RTQFWEGF�C�����FTQR�KP�('8 ��QT�VJG��2& ��
K�G���VJG�RTQXQECVKXG�FQUG�VJCV�RTQFWEGF�C� ���

�����KPETGCUG�KP�4 ��CY

#�JKIJ�NGXGN�QH�DTQPEJKCN�TGURQPUKXGPGUU�KU�C�JCNNOCTM�QH�CUVJOC���*QYGXGT�

XCT[KPI�FGITGGU�QH�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�OC[�QEEWT�KP�QVJGT�NWPI�FKUGCUG�
G�I��

EJTQPKE�DTQPEJKVKU�QT�XKTCN�TGURKTCVQT[�KPHGEVKQPU��QT�KP�JGCNVJ[�CU[ORVQOCVKE�KPFKXKFWCNU���6JG

TCPIG�QH�PQPURGEKHKE�DTQPEJKCN�TGURQPUKXGPGUU��CU�GZRTGUUGF�D[�VJG�2& �HQT�GZCORNG��KU�CV�NGCUV��

������HQNF�HTQO�VJG�OQUV�UGPUKVKXG�CUVJOCVKEU�VQ�VJG�NGCUV�UGPUKVKXG�JGCNVJ[�UWDLGEVU�
UGG�(KIWTG

�������6JG�CXGTCIG�2& �HQT�JGCNVJ[�UWDLGEVU�KU����VQ�����VKOGU�VJCV�QH�OKNF�VQ�OQFGTCVG��

CUVJOCVKEU�
%JCVJCO�GV�CN���������%QEMETQHV�GV�CN�����������#VQRKE�QT�CNNGTIKE�KPFKXKFWCNU

YKVJQWV�CUVJOC�
KPVGTOGFKCVG�KP�TGURQPUKXGPGUU�DGVYGGP�JGCNVJ[�UWDLGEVU�CPF�OKNF�CUVJOCVKEU�

V[RKECNN[�JCXG�C�NQYGT�2& �VJCP�JGCNVJ[�KPFKXKFWCNU�
6QYPNG[�GV�CN���������%QEMETQHV�GV�CN����

��������+PETGCUKPI�UGXGTKV[�QH�CUVJOC��CU�KPFKECVGF�D[�KPETGCUKPI�U[ORVQOU�QT�OGFKECVKQP

WUCIG��KU�CUUQEKCVGF�YKVJ�FGETGCUKPI�2& ���/KNF�CUVJOCVKEU�OC[�JCXG�C�2& �VJCV�KU����VKOGU�� ��

JKIJGT�VJCP�VJCV�QH�OQFGTCVG�QT�UGXGTG�CUVJOCVKEU�
%QEMETQHV�GV�CN�����������#�NQY�2& �KP��

PQPCUVJOCVKEU�CNUQ�KU�CUUQEKCVGF�YKVJ�KPETGCUGF�U[ORVQOU�CPF�C�TGFWEGF�DCUGNKPG�('8�


-GPPGF[�GV�CN�����������6JG�CXGTCIG�EJCPIGU�KP�CKTYC[�TGURQPUKXGPGUU�KPFWEGF�D[�1 �TCPIG�

HTQO�����VQ��������6JKU�OGCPU�VJCV��KP�C�JGCNVJ[�UWDLGEV�GZRQUGF�VQ�1 ��C�2& �QH����WPKVU� ��

YQWNF�FGETGCUG�VQ�C�2& �DGVYGGP����CPF���WPKVU���6JGTGHQTG��YKVJ�C�RTQPQWPEGF�1 �KPFWEGF�� �

EJCPIG�KP�CKTYC[�TGURQPUKXGPGUU��C�JGCNVJ[�UWDLGEV�EQWNF�OQXG�HTQO�VJG�PQTOCN�TCPIG�KPVQ�VJG

WRRGT�JCNH�QH�VJG�OKNF�CUVJOCVKE�TCPIG�QH�CKTYC[�TGURQPUKXGPGUU�

+PETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU�CTG�CP�KORQTVCPV�EQPUGSWGPEG�QH�GZRQUWTG�VQ�1 ��
4GUWNVU�QH�UVWFKGU�TGRQTVKPI�EJCPIGU�KP�CKTYC[�TGURQPUKXGPGUU�HQNNQYKPI�1 �GZRQUWTG�CTG�

UWOOCTK\GF�KP�6CDNG��������6JGUG�UVWFKGU�XCT[�YKVJ�TGICTF�VQ�GZRQUWTG�TGIKOGPU��V[RG�CPF

FQUG�QH�DTQPEJQEQPUVTKEVKXG�CIGPV��CPF�UWDLGEV�RQRWNCVKQP���+PETGCUGF�CKTYC[�TGURQPUKXGPGUU

CUUQEKCVGF�YKVJ�1 �GZRQUWTG�YCU�HKTUV�TGRQTVGF�D[�)QNFGP�GV�CN��
�������YJQ�UVWFKGF�JKUVCOKPG��

TGURQPUKXGPGUU�KP�GKIJV�JGCNVJ[�OGP�CHVGT�GZRQUWTG�VQ�����RRO�1 �HQT���J�CV�TGUV��

CPF�HQWPF�VJCV�VJG�JKUVCOKPG�KPFWEGF��4 �HQT�VJG�ITQWR�YCU������ITGCVGT���OKP�CHVGTCY

1 �GZRQUWTG�VJCP�CV�DCUGNKPG���6YQ�QH�VJGKT�UWDLGEVU��JQYGXGT��JCF�CP�KPETGCUGF�TGURQPUG�VQ�

JKUVCOKPG���YGGM�QT�ITGCVGT�CHVGT�GZRQUWTG��TCKUKPI�VJG�RQUUKDKNKV[�VJCV�JKIJ�1 �NGXGNU�ECP�TGUWNV�

KP�OQTG�RGTUKUVGPV�KPETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU���.CVGT��*QNV\OCP�GV�CN��
������HQWPF�KP

���PQPCUVJOCVKE�UWDLGEVU�VJCV�C����DTGCVJ�OGVJCEJQNKPG�QT�JKUVCOKPG�EJCNNGPIG�



asthma

allergy only

healthy

0.01 0.10 1.00 10.0 100

Arbitrary Logarithmic Scale

����

(KIWTG����� #KTYC[�HWPEVKQP�ECP�DG�OGCUWTGF�DGHQTG�CPF�KOOGFKCVGN[�CHVGT�VJG
KPJCNCVKQP�QH�CP�CGTQUQNK\GF�DTQPEJQEQPUVTKEVQT�FTWI�NKMG�OGVJCEJQNKPG���6JG
RTQXQECVKXG�FQUG�VJCV�RTQFWEGU�C�����FTQR�KP�HQTEGF�GZRKTCVQT[�XQNWOG�KP��
U�JCU�DGGP�WUGF�VQ�GZRTGUU�VJG�TCPIG�QH�PQPURGEKHKE�DTQPEJKCN
TGURQPUKXGPGUU�

KPETGCUGF�54CY�CNOQUV�VYKEG�CU�OWEJ�CHVGT�1 �CU�CHVGT�CKT�GZRQUWTG��DWV�VJKU�GHHGEV�TGUQNXGF��

CHVGT����J���#VQRKE�UWDLGEVU�UJQYGF�UKOKNCT�KPETGCUGU�KP�TGURQPUKXGPGUU�VQ�JKUVCOKPG�CHVGT

1 �GZRQUWTG���6JG�CWVJQTU�EQPENWFGF�VJCV�VJG�KPETGCUGF�PQPURGEKHKE�DTQPEJKCN�TGURQPUKXGPGUU�

CHVGT�1 �GZRQUWTG�YCU�PQV�TGNCVGF�VQ�CVQR[���-ÌPKI�GV�CN��
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����RRO�1 �KP����XKIQTQWUN[�GZGTEKUKPI�GNKVG�E[ENKUVU�YJQ�YGTG�GZRQUGF�HQT���J���(QNKPUDGG�GV�
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*QNV\OCP�GV�CN���������CPF

JWOCPU�
5GNV\GT�GV�CN�����������5WDUGSWGPV�UVWFKGU��JQYGXGT��TGXGCNGF�VJCV�DKNCVGTCN�XCIQVQO[

FKF�PQV�KPJKDKV�1 �KPFWEGF�J[RGTTGURQPUKXGPGUU�VQ�UWDEWVCPGQWU�JKUVCOKPG�KP�IWKPGC�RKIU�


)QTFQP�GV�CN�����������6JGUG�FCVC�RTQXKFG�UVTQPI�GXKFGPEG�VJCV�1 �KPFWEGF�KPETGCUGF�CKTYC[�

TGURQPUKXGPGUU�KU�OGFKCVGF��CV�NGCUV�KP�RCTV��D[�EJQNKPGTIKE�TGEGRVQTU�QP�CKTYC[�UOQQVJ�OWUENG

EGNNU���+PVGTGUVKPIN[��)QTFQP�GV�CN��CNUQ�PQVGF�VJCV�KUQOGVTKE�VGPUKQP�KP�IWKPGC�RKI�VTCEJGCN

UOQQVJ�OWUENG�CPF�NWPI�RCTGPEJ[OCN�UVTKRU�KP�TGURQPUG�VQ�JKUVCOKPG�CPF�ECTDCEJQN�YCU�PQV

CHHGEVGF�D[�GZRQUWTG�VQ�1 ��UWIIGUVKPI�VJCV�1 �CHHGEVGF�VJG�KP�XKXQ�OKNKGW�UWTTQWPFKPI�VJG� �

UOQQVJ�OWUENG�TCVJGT�VJCP�RTQFWEGF�FKTGEV�GHHGEVU�QP�VJG�UOQQVJ�OWUENG�KVUGNH���

+V�ECP�DG�J[RQVJGUK\GF�VJCV�VJG�KPETGCUGF�GRKVJGNKCN�RGTOGCDKNKV[�ECWUGF�D[�1 �
UGG�

%JCRVGT����OC[�CNNQY�ITGCVGT�RGPGVTCVKQP�QH�DTQPEJQEQPUVTKEVQT�UWDUVCPEGU��KPENWFKPI

OGVJCEJQNKPG�CPF�JKUVCOKPG��CPF�VJCV�VJKU�YQWNF�NGCF�VQ�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU��

*QYGXGT��4QWO�CPF�/WTNCU�
������UWIIGUVGF�VJCV�VJG�KPETGCUGF�GRKVJGNKCN�RGTOGCDKNKV[�CHVGT

1 �EQWNF�PQV�VQVCNN[�GZRNCKP�VJKU�RJGPQOGPQP�DGECWUG�RCTGPVGTCN�EJQNKPGTIKE�EJCNNGPIG�CHVGT�

1 �OQTG�TGRTQFWEKDN[�ECWUGF�DTQPEJQURCUO�VJCP�FKF�KPJCNCVKQP�EJCNNGPIG�YKVJ�OGVJCEJQNKPG���

6JG�KPETGCUGF�TGURQPUKXGPGUU�VQ�RCTGPVGTCN�EQORCTGF�VQ�KPJCNGF�EJQNKPGTIKE�EJCNNGPIG�OC[�

JQYGXGT��JCXG�DGGP�FWG�VQ�KPETGCUGF�DTQPEJKCN�DNQQF�HNQY�CHVGT�1 �GZRQUWTG���6JGTGHQTG��VJG�

HKPFKPIU�QH�4QWO�CPF�/WTNCU�FQ�PQV�GZENWFG�KPETGCUGF�GRKVJGNKCN�RGTOGCDKNKV[�CU�VJG�ECWUG�QH

KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�CHVGT�1 �GZRQUWTG��

*QNV\OCP�GV�CN��
������HKTUV�RQKPVGF�QWV�VJCV�1 �KPFWEGF�CEWVG�KPHNCOOCVKQP�OC[�DG�

KORQTVCPV�KP�VJG�KPFWEVKQP�QH�VJG�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU���+P�OQPITGN�FQIU�GZRQUGF�VQ

1 ��VJG[�HQWPF�DTQPEJKCN�YCNN�2/0�KPHKNVTCVKQP�KP�VJQUG�CPKOCNU�VJCV�FGXGNQRGF�KPETGCUGF�

CKTYC[�TGURQPUKXGPGUU�VQ�CEGV[NEJQNKPG��DWV�PQV�KP�CPKOCNU�VJCV�HCKNGF�VQ�FGXGNQR�KPETGCUGF

CKTYC[�TGURQPUKXGPGUU���1	$[TPG�GV�CN��
������NCVGT�FGOQPUVTCVGF�VJCV�J[FTQZ[WTGC

UKOWNVCPGQWUN[�FGETGCUGF�RGTKRJGTCN�DNQQF�NGWMQE[VG�EQWPVU��FGETGCUGF�2/0�KPHNWZ�KPVQ

DTQPEJKCN�VKUUWG��CPF�RTGXGPVGF�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�KP�FQIU�GZRQUGF�VQ�1 ���$QVJ�

1 �KPFWEGF�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�CPF�DTQPEJKCN�VKUUWG�2/0�KPHNWZ�TGVWTPGF���YGGMU�

CHVGT�VTGCVOGPV�YCU�FKUEQPVKPWGF�YJGP�RGTKRJGTCN�NGWMQE[VG�EQWPVU�JCF�PQTOCNK\GF���5GNV\GT�GV

CN��
������HQWPF�C�NCTIGT�RGTEGPVCIG�QH�2/0U�
������XGTUWU�������KP�$#.�HNWKF�CHVGT

1 �GZRQUWTG�KP�VJGKT�UWDLGEVU�VJCV�JCF�C�ITGCVGT�VJCP�VJTGGHQNF�FGETGCUG�KP�VJG��RTQXQECVKXG�

EQPEGPVTCVKQP��YJKEJ�ECWUGF�C����.�¥�EO�* 1�.�U�KPETGCUG�KP�54 �HQT�OGVJCEJQNKPG�� CY

EQORCTGF�VQ�VJQUG�UWDLGEVU�VJCV�JCF�NGUU�VJCP�C�VYQHQNF�FGETGCUG���6JGUG�FCVC�UWIIGUV�C�RQUUKDNG

CUUQEKCVKQP�DGVYGGP�KPHNCOOCVKQP�CPF�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�CHVGT�1 �GZRQUWTG����

#P�GCTN[�UVWF[�KP�FQIU�
1	$[TPG�GV�CN���������UWIIGUVGF�VJCV�QZ[IGPCVKQP�RTQFWEVU

QH�CTCEJKFQPKE�CEKF�VJCV�CTG�UGPUKVKXG�VQ�KPJKDKVKQP�D[�VJG�CPVK�KPHNCOOCVQT[�FTWI�KPFQOGVJCEKP

RNC[�C�TQNG�KP�1 �KPFWEGF�J[RGTTGURQPUKXGPGUU�YKVJQWV�CHHGEVKPI�VJG�KPHNWZ�QH�2/0U���+P�VJG�

HKTUV�QH�UGXGTCN�JWOCP�UVWFKGU�YKVJ�C�2)�KPJKDKVQT��KPFQOGVJCEKP�FKF�PQV�CVVGPWCVG�VJG�KPETGCUG

KP�CKTYC[�TGURQPUKXGPGUU�KP�UWDLGEVU�GZRQUGF�VQ�����RRO�1 �HQT���J�
;KPI�GV�CN����������DWV�FKF�

COGNKQTCVG�VJG�GHHGEV�QH�1 �QP�URKTQOGVTKE�GPFRQKPVU���-NGGDGTIGT�CPF�*WFCM�
������QDUGTXGF�C�

OCTMGF�TGFWEVKQP�KP�2/0�KPHNWZ�KP�1 �GZRQUGF�OKEG�IKXGP�KPFQOGVJCEKP�YKVJQWV�CP[�EJCPIG�

KP�1 �KPFWEGF�KPETGCUGU�KP�RGTOGCDKNKV[��CU�KPFKECVGF�D[�$#.�RTQVGKP���*QYGXGT��*C\WEJC�GV�

CN��
������HQWPF�PQ�GHHGEV�QH�KDWRTQHGP�QP�2/0�NGXGNU�QT�RTQVGKP�KP�VJG�$#.�HNWKF�QH�1 ��
GZRQUGF�JWOCPU�
CNUQ�UGG�5GEVKQP������������5GNV\GT�GV�CN��
������CPF�-QTGP�GV�CN��
����C�D�



����

HQWPF�VJCV�1 �KPETGCUGU�C�NCTIG�PWODGT�QH�$#.�KPHNCOOCVQT[�OGFKCVQTU�
KPENWFKPI�2)' �� �

2)( ��CPF�VJTQODQZCPG�$ �=6:$ ?���QPG�QT�OQTG�QH�YJKEJ�OC[�RNC[�C�TQNG�KP�VJG�KPETGCUG�KP�� � �

CKTYC[�TGURQPUKXGPGUU�CHVGT�1 �GZRQUWTG��

6JG�TQNG�QH�TGCEVKXG�QZ[IGP�OGVCDQNKVGU�QT�PGWTQRGRVKFG�OGFKCVQTU�KP�VJG�KPETGCUG�KP

CKTYC[�TGURQPUKXGPGUU�CHVGT�1 �JCU�PQV�DGGP�KPXGUVKICVGF���(WTVJGTOQTG��VJGTG�JCU�DGGP�PQ�

FKTGEV�CUUGUUOGPV�QH�CNVGTCVKQPU�KP�PGTXG�CHHGTGPVU��EJCPIGU�KP�PGWTQVTCPUOKVVGT�EQPEGPVTCVKQPU�

EJCPIGU�KP�UOQQVJ�OWUENG�RQUVU[PCRVKE�TGEGRVQTU��QT�OQFWNCVKQP�QH�PGTXG�UKIPCN�VTCPUOKUUKQP

D[�KPHNCOOCVQT[�OGFKCVQTU�CU�VJGUG�RGTVCKP�VQ�VJG�KPETGCUG�KP�CKTYC[�TGURQPUKXGPGUU�CHVGT�1 ���
+P�EQPENWUKQP��CNVJQWIJ�VJG�OGEJCPKUO�QH�1 �KPFWEGF�KPETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU�KU�PQV�

EQORNGVGN[�WPFGTUVQQF��KV�CRRGCTU�VQ�DG�CUUQEKCVGF�YKVJ�C�PWODGT�QH�EGNNWNCT�QT�DKQEJGOKECN

EJCPIGU�KP�VJG�CKTYC[�
UGG�5GEVKQP�������CPF�6CDNGU������CPF���������$GECWUG�VJGUG�CNVGTCVKQPU

CTG�RCTV�QH�C�EQORNGZ�RTQEGUU��KV�EQOGU�CU�PQ�UWTRTKUG�VJCV�VJG�OGEJCPKUVKE�UVWFKGU�QP�1 ��
KPFWEGF�KPETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU�JCXG�PQV�RKPRQKPVGF�CP�KUQNCVGF�FGTCPIGOGPV�

�������+PHNCOOCVKQP�CPF�*QUV�&GHGPUG
���������+PVTQFWEVKQP

+P�IGPGTCN��KPHNCOOCVKQP�ECP�DG�EQPUKFGTGF�CU�VJG�JQUV�TGURQPUG�VQ�KPLWT[��CPF�VJG

KPFWEVKQP�QH�KPHNCOOCVKQP�ECP�DG�CEEGRVGF�CU�GXKFGPEG�VJCV�KPLWT[�JCU�QEEWTTGF���5GXGTCN

QWVEQOGU�CTG�RQUUKDNG���
���KPHNCOOCVKQP�ECP�TGUQNXG�GPVKTGN[��
���EQPVKPWGF�CEWVG�KPHNCOOCVKQP

ECP�GXQNXG�KPVQ�C�EJTQPKE�KPHNCOOCVQT[�UVCVG��
���EQPVKPWGF�KPHNCOOCVKQP�ECP�CNVGT�VJG�UVTWEVWTG

QT�HWPEVKQP�QH�QVJGT�RWNOQPCT[�VKUUWG��NGCFKPI�VQ�FKUGCUGU�UWEJ�CU�HKDTQUKU�QT�GORJ[UGOC�


���KPHNCOOCVKQP�ECP�CNVGT�VJG�DQF[	U�JQUV�FGHGPUG�TGURQPUG�VQ�KPJCNGF�OKETQQTICPKUOU�

RCTVKEWNCTN[�KP�RQVGPVKCNN[�XWNPGTCDNG�RQRWNCVKQPU�UWEJ�CU�VJG�XGT[�[QWPI�CPF�QNF��CPF


���KPHNCOOCVKQP�ECP�CNVGT�VJG�NWPI	U�TGURQPUG�VQ�QVJGT�CIGPVU�UWEJ�CU�CNNGTIGPU�QT�VQZKPU���+V�KU

CNUQ�RQUUKDNG�VJCV�VJG�RTQHKNG�QH�TGURQPUG�ECP�DG�CNVGTGF�KP�RGTUQPU�YKVJ�RTGGZKUVKPI�RWNOQPCT[

FKUGCUG�
G�I���CUVJOC�QT�%12&��QT�UOQMGTU���#V�RTGUGPV��KV�KU�MPQYP�VJCV�UJQTV�VGTO�GZRQUWTG

QH�JWOCPU�VQ�1 �ECP�ECWUG�CEWVG�KPHNCOOCVKQP�CPF�VJCV�NQPI�VGTO�GZRQUWTG�QH�NCDQTCVQT[�

CPKOCNU�TGUWNVU�KP�C�EJTQPKE�KPHNCOOCVQT[�UVCVG�
UGG�%JCRVGT������*QYGXGT��VJG�TGNCVKQPUJKR

DGVYGGP�TGRGVKVKXG�DQWVU�QH�CEWVG�KPHNCOOCVKQP�KP�JWOCPU�ECWUGF�D[�1 �CPF�VJG�FGXGNQROGPV�QH�

EJTQPKE�TGURKTCVQT[�FKUGCUG�KU�WPMPQYP�

6JG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

EQPVCKPGF�PQ�UVWFKGU�KP�YJKEJ�KPHNCOOCVKQP�YCU�OGCUWTGF�KP�JWOCPU�GZRQUGF�VQ�1 ���
(KDGTQRVKE�DTQPEJQUEQR[�UKPEG�JCU�DGGP�WUGF�VQ�UCORNG�EGNNU�CPF�HNWKFU�NKPKPI�VJG�TGURKTCVQT[

VTCEV�QH�JWOCPU�HQT�OCP[�OCTMGTU�
4G[PQNFU����������$TQPEJQCNXGQNCT�NCXCIG�RTKOCTKN[

UCORNGU�VJG�CNXGQNCT�TGIKQP�QH�VJG�NWPI��JQYGXGT��VJG�WUG�QH�UOCNN�XQNWOG�NCXCIGU�
4GPPCTF�GV

CN���������QT�DCNNQQP�ECVJGVGTU�CNUQ�CNNQYU�UCORNKPI�QH�VJG�CKTYC[U���0CUCN�NCXCIG�CNNQYU

UCORNKPI�QH�EGNNU�CPF�HNWKF�TGOQXGF�HTQO�VJG�PCUCN�RCUUCIGU���

� +P�VJG�RCUV���[GCTU��UGXGTCN�UVWFKGU�JCXG�CPCN[\GF�$#.�CPF�0.�EGNNU�CPF�HNWKF�HTQO

JWOCPU�GZRQUGF�VQ�1 �HQT�OCTMGTU�QH�KPHNCOOCVKQP�CPF�NWPI�FCOCIG�
UGG�6CDNGU������CPF�

��������6JG�RTGUGPEG�QH�2/0U�KP�VJG�NWPI�JCU�NQPI�DGGP�CEEGRVGF�CU�C�JCNNOCTM�QH

KPHNCOOCVKQP�CPF�JCU�DGGP�VCMGP�CU�VJG�OCLQT�KPFKECVQT�VJCV�1 �ECWUGU�KPHNCOOCVKQP�KP�VJG�
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�
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0WODGT CPF

)GPFGT QH

5WDLGEVU 1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

����

����

���

���

��� J +' 
�� .�OKP�

UKZ ���OKP

GZGTEKUG RGTKQFU


 �� OKP TGUV�

�� OKP NWPEJ

�� /�

�� VQ �� [GCTU

QNF

$#. HNWKF �� J CHVGT GZRQUWTG VQ ��� RRO 1 JCF UKIPKHKECPV�

KPETGCUGU KP 2/0U� RTQVGKP� 2)' � HKDTQPGEVKP� +.��� NCEVCVG�

FGJ[FTQIGPCUG� CPF ��� CPVKVT[RUKP EQORCTGF YKVJ VJG UCOG UWDLGEVU

GZRQUGF VQ (#� 5KOKNCT DWV UOCNNGT KPETGCUGU KP CNN OGFKCVQTU CHVGT

GZRQUWTG VQ ���� RRO 1 GZEGRV HQT RTQVGKP CPF HKDTQPGEVKP��

&GETGCUGF RJCIQE[VQUKU QH [GCUV D[ CNXGQNCT OCETQRJCIGU YCU PQVGF

CV DQVJ EQPEGPVTCVKQPU�

&GXNKP GV CN�


�����

�����

-QTGP GV CN�


�����

���� ��� � J +' 
�� OKP CV

�� .�OKP�

�� OKP TGUV�

�� /� �� (�

�� VQ

�� [GCTU QNF

$TQPEJKCN NCXCIG� DTQPEJKCN DKQRUKGU� CPF $#. FQPG �� J CHVGT

GZRQUWTG� $#. UJQYU EJCPIGU UKOKNCT VQ QVJGT UVWFKGU� #KTYC[

NCXCIG UJQYU KPETGCUGF EGNNU� .&*� +.��� $KQRUKGU UJQY KPETGCUGF

PWODGT QH 2/0U�

#TKU GV CN�


����C�

���� ��� � J 
OQWVJ�

RKGEG�

%' 
�� .�OKP� � / 5KIPKHKECPVN[ GNGXCVGF 2/0U KP VJG $#. HNWKF �� �� CPF �� J CHVGT

GZRQUWTG� YKVJ RGCM KPETGCUGU CV � J�

5EJGNGING

GV CN� 
�����

���� ��� � J +' 
�� .�OKP� CV

���OKP KPVGTXCNU

�� /�

�� VQ

�� [GCTU QNF

$#. HNWKF �� J CHVGT GZRQUWTG JCF UKIPKHKECPV KPETGCUGU KP 2/0U�

RTQVGKP� CNDWOKP� +I)� 2)' � RNCUOKPQIGP CEVKXCVQT� GNCUVCUG��

EQORNGOGPV %�C� CPF HKDTQPGEVKP�

-QTGP GV CN�


����C�D�

���� ��� � J +' 
�� .�OKP� CV

���OKP KPVGTXCNU

�� /�

�� VQ

�� [GCTU QNF

/CETQRJCIGU TGOQXGF �� J CHVGT GZRQUWTG JCF EJCPIGU KP VJG TCVG

QH U[PVJGUKU QH ��� FKHHGTGPV RTQVGKPU CU CUUC[GF D[ EQORWVGTK\GF

FGPUKVQOGVT[ QH VYQ�FKOGPUKQPCN IGN RTQVGKP RTQHKNGU�

&GXNKP CPF

-QTGP


�����

���� ��� � J +' 
�� .�OKP� CV

���OKP KPVGTXCNU

�� /�

�� VQ

�� [GCTU QNF

$#. HNWKF �� J CHVGT GZRQUWTG EQPVCKPGF KPETGCUGF NGXGNU QH VJG

EQCIWNCVKQP HCEVQTU� VKUUWG HCEVQT� CPF HCEVQT 8++� /CETQRJCIGU KP

VJG $#. HNWKF JCF GNGXCVGF VKUUWG HCEVQT O40#�

/E)GG

GV CN� 
�����

���� ��� � J +' 
�� .�OKP� CV

���OKP KPVGTXCNU

�� /�

�� VQ �� [GCTU

QNF

$#. HNWKF � J CHVGT GZRQUWTG VQ ��� RRO 1 JCF UKIPKHKECPV KPETGCUGU�

KP 2/0U� RTQVGKP� 2)' � 6:$ � +.��� .&*� ��� CPVKVT[RUKP� CPF� �

VKUUWG HCEVQT EQORCTGF YKVJ VJG UCOG UWDLGEVU GZRQUGF VQ (#�

&GETGCUGF RJCIQE[VQUKU QH [GCUV D[ CNXGQNCT OCETQRJCIGU�

-QTGP GV CN�


�����
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0WODGT CPF

)GPFGT QH

5WDLGEVU 1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

���� ��� � J�FC[ HQT

� FC[U� � J

GKVJGT �� QT

�� FC[U NCVGT

+' 
�� .�OKP� CV

���OKP KPVGTXCNU

�� /�

�� VQ �� [GCTU

QNF

$#. FQPG KOOGFKCVGN[ CHVGT HKHVJ FC[ QH GZRQUWTG CPF CICKP

CHVGT GZRQUWTG �� QT �� FC[U NCVGT� /QUV OCTMGTU QH

KPHNCOOCVKQP 
2/0U� +.��� +.��� RTQVGKP� ���CPVKVT[RUKP�

2)' � HKDTQPGEVKP� UJQYGF EQORNGVG CVVGPWCVKQP� OCTMGTU QH�

FCOCIG 
.&*� GNCUVCUG� FKF PQV� 4GXGTUCN QH CVVGPWCVKQP

YCU PQV EQORNGVG HQT UQOG OCTMGTU� GXGP CHVGT �� FC[U�

&GXNKP GV CN�


�����

���� ��� � J +' 
�� .�OKP� CV

���OKP KPVGTXCNU

�� / 5WDLGEVU IKXGP ��� OI KDWRTQHGP QT RNCEGDQ �� OKP DGHQTG

GZRQUWTG� 5WDLGEVU IKXGP KDWRTQHGP JCF NGUU QH C FGETGCUG

KP ('8 CHVGT 1 GZRQUWTG� $#. HNWKF � J CHVGT GZRQUWTG� �

EQPVCKPGF UKOKNCT NGXGNU QH 2/0U� RTQVGKP� HKDTQPGEVKP�

.&*� ��� CPVKVT[RUKP� .6$ � CPF %�C KP DQVJ KDWRTQHGP CPF�

RNCEGDQ ITQWRU� *QYGXGT� UWDLGEVU IKXGP KDWRTQHGP JCF

FGETGCUGF NGXGNU QH +.��� 6:$ � CPF 2)' �� �

*C\WEJC GV CN�


�����

����

����

���

�����

� J +' 
�� 9 HQT

YQOGP� ��� 9

HQT OGP� CV

���OKP KPVGTXCNU

� /� � (�

�� VQ �� [GCTU

QNF

$#. HNWKF � J CHVGT GZRQUWTG JCF UKIPKHKECPV KPETGCUGU

KP 2/0U� 2)' � 6:$ � CPF 2)( CV DQVJ 1� � �� �

EQPEGPVTCVKQPU�

5GNV\GT GV CN�


�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

.KUVGF HTQO NQYGUV VQ JKIJGUV 1 EQPEGPVTCVKQP�D
�
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�

6CDNG��������#FFKVKQPCN�5VWFKGU�QH�+PHNCOOCVQT[�CPF�*QUV�&GHGPUG�'HHGEVU�
HTQO�%QPVTQNNGF�*WOCP�'ZRQUWTG�VQ�1\QPGC

1\QPG %QPEGPVTCVKQPD
'ZRQUWTG

&WTCVKQP

#EVKXKV[ .GXGN
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�
'

0WODGT CPF

)GPFGT QH

5WDLGEVU 1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

0CUCN .CXCIG 5VWFKGU

����

����

���

���

�� OKP +' 
�� .�OKP�

CV ���OKP

KPVGTXCNU

�/� �(� CUVJOCVKE�

�/� �(�

PQPCUVJOCVKE�

�� VQ �� [GCTU

QNF

0. FQPG KOOGFKCVGN[ CPF �� J CHVGT GZRQUWTG� +PETGCUGF

PWODGT QH 2/0U CV DQVJ VKOGU KP CUVJOCVKE UWDLGEVU

GZRQUGF VQ ���� RRO 1 � PQ EJCPIG KP PQPCUVJOCVKE�

UWDLGEVU� 0Q EJCPIG KP NWPI QT PCUCN HWPEVKQP�

/E$TKFG GV CN�


�����

���� ��� � J�FC[ HQT

� EQPUGEWVKXG

FC[U

+' 
NKIJV

VTGCFOKNN�

�� /


�� 1 � �� CKT��

5WDLGEVU KPQEWNCVGF YKVJ V[RG �� TJKPQXKTWU RTKQT VQ

GZRQUWTG� 0. YCU RGTHQTOGF QP VJG OQTPKPI QH

&C[U � VQ �� �� ��� CPF ��� 0Q FKHHGTGPEG KP XKTWU VKVGTU

KP 0. HNWKF QH CKT CPF 1 �GZRQUGF UWDLGEVU CV CP[ VKOG�

VGUVGF� 0Q FKHHGTGPEG KP 2/0U QT KPVGTHGTQP ICOOC KP

0. HNWKF� QT KP DNQQF N[ORJQE[VG RTQNKHGTCVKXG TGURQPUG VQ

XKTCN CPVKIGP�

*GPFGTUQP

GV CN� 
�����

���� ��� � J +' 
�� .�OKP�

CV ���OKP

KPVGTXCNU

�� /�

�� VQ �� [GCTU

QNF

0. FQPG KOOGFKCVGN[ DGHQTG� KOOGFKCVGN[ CHVGT� CPF �� J

CHVGT GZRQUWTG� +PETGCUGF PWODGTU QH 2/0U CV DQVJ VKOGU

CHVGT GZRQUWTG� KPETGCUGF NGXGNU QH VT[RVCUG� C OCTMGT QH

OCUV EGNN FGITCPWNCVKQP� KOOGFKCVGN[ CHVGT GZRQUWTG�

KPETGCUGF NGXGNU QH CNDWOKP �� J CHVGT GZRQUWTG�

)TCJCO CPF

-QTGP 
�����

-QTGP GV CN�


�����

���� ��� � J QP

� EQPUGEWVKXG

FC[U

4GUVKPI �� /


�� 1 ��
�� CKT�GZRQUGF�� �� VQ

�� [GCTU

QNF

0. FQPG KOOGFKCVGN[ DGHQTG CPF CHVGT GCEJ GZRQUWTG

CPF �� J CHVGT VJG UGEQPF GZRQUWTG� +PETGCUGF NGXGNU QH

2/0U CV CNN VKOGU CHVGT VJG HKTUV GZRQUWTG� YKVJ RGCM

XCNWGU QEEWTTKPI KOOGFKCVGN[ RTKQT VQ VJG UGEQPF

GZRQUWTG�

)TCJCO GV CN�


�����

���� ��� � J 4GUVKPI � /� � (�

CNNGTIKE TJKPKVKEU�

���� v ��� 
5&�

[GCTU QNF

0. FQPG KOOGFKCVGN[ CHVGT GZRQUWTG� +PETGCUGF

WRRGT CPF NQYGT TGURKTCVQT[ U[ORVQOU CPF KPETGCUGF

NGXGNU QH 2/0U� GQUKPQRJKNU� CPF CNDWOKP KP 0. HNWKF�

$CUEQO GV CN�


�����
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0WODGT CPF

)GPFGT QH

5WDLGEVU 1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

%NGCTCPEG 5VWFKGU

����

����

���

���

� J +' 
NKIJV

VTGCFOKNN�

� /�

���� v

��� 
5&�

[GCTU QNF

5WDLGEVU KPJCNGF TCFKQNCDGNGF KTQP QZKFG RCTVKENGU KOOGFKCVGN[ DGHQTG

GZRQUWTG� %QPEGPVTCVKQP�FGRGPFGPV KPETGCUG KP TCVG QH RCTVKENG

ENGCTCPEG � J CHVGT GZRQUWTG� CNVJQWIJ ENGCTCPEG YCU EQPHKPGF

RTKOCTKN[ VQ VJG RGTKRJGTCN CKTYC[U CV VJG NQYGT 1 EQPEGPVTCVKQP��

(QUVGT GV CN� 
�����

���� ��� � J %' 
�� .�OKP� �� / QT (�

�� VQ

�� [GCTU QNF

5WDLGEVU KPJCNGF TCFKQNCDGNGF KTQP QZKFG RCTVKENGU � J CHVGT GZRQUWTG�

0Q 1 �KPFWEGF FKHHGTGPEG KP ENGCTCPEG QH RCTVKENGU FWTKPI VJG PGZV � J�

QT VJG HQNNQYKPI OQTPKPI�

)GTTKV[ GV CN� 
�����

���� ��� � J +' 
�� .�OKP� CV

���OKP KPVGTXCNU

� /�

�� VQ

�� [GCTU QNF

5WDLGEVU KPJCNGF 6E�&62# �� OKP CHVGT GZRQUWTG� 5KIPKHKECPVN[��O

KPETGCUGF ENGCTCPEG QH 6E�&62# HTQO VJG NWPI KP 1 �GZRQUGF��O
�

UWDLGEVU� 5WDLGEVU JCF GZRGEVGF EJCPIGU KP (8% CPF 54 �CY

-GJTN GV CN� 
�����

���� ��� ���� J +' 
�� .�OKP� CV

���OKP KPVGTXCNU

�� /�

�� VQ

�� [GCTU QNF

5KOKNCT FGUKIP CPF TGUWNVU CU GCTNKGT UVWF[ 
-GJTN GV CN�� ������ (QT

VJG EQODKPGF UVWFKGU VJG CXGTCIG TCVG QH ENGCTCPEG YCU ��� HCUVGT KP

1 �GZRQUGF UWDLGEVU��

-GJTN GV CN� 
�����

+P 8KVTQ 5VWFKGU

����

����

���

���

� J *WOCP PCUCN

GRKVJGNKCN EGNNU

+PETGCUGF KP +%#/��� +.��� +.��� CPF 60( GZRTGUUKQP CV ��� RRO�

0Q KPETGCUG KP +.�� GZRTGUUKQP� 0Q KPETGCUGU CV ���� RRO�

$GEM GV CN� 
�����

����

����

����

���

���

�����

� J #KTYC[

GRKVJGNKCN EGNN

NKPG

%QPEGPVTCVKQP�FGRGPFGPV KPETGCUGF UGETGVKQP QH 2)' � 6:$ � 2)( �� � ��

.6$ � CPF .6& � /QTG UGETGVKQP DCUQNCVGTCNN[ VJCP CRKECNN[�� �

/E-KPPQP GV CN�


�����

����

����

����

���

���

�����

� J #KTYC[

GRKVJGNKCN EGNN

NKPG CPF

CNXGQNCT

OCETQRJCIGU

+PETGCUGF UGETGVKQP QH +.��� +.��� CPF HKDTQPGEVKP D[ GRKVJGNKCN EGNNU�

GXGP CV NQYGUV 1 EQPEGPVTCVKQP� 0Q 1 �KPFWEGF UGETGVKQP QH VJGUG� �

EQORQWPFU D[ OCETQRJCIGU�

&GXNKP GV CN� 
�����
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0WODGT CPF

)GPFGT QH

5WDLGEVU 1DUGTXGF 'HHGEV
U� 4GHGTGPEGRRO �I�O �

+P 8KVTQ 5VWFKGU 
EQPV	F�

����

����

���

�����

� J #NXGQNCT

OCETQRJCIGU

%QPEGPVTCVKQP�FGRGPFGPV KPETGCUGU KP 2)' RTQFWEVKQP� CPF�

FGETGCUGU KP RJCIQE[VQUKU QH UJGGR GT[VJTQE[VGU�

0Q 1 �KPFWEGF UGETGVKQP QH +.��� 60(� QT +.����

$GEMGT GV CN�


�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

.KUVGF HTQO NQYGUV VQ JKIJGUV 1 EQPEGPVTCVKQP�D
�



����

NWPIU�QH�JWOCPU���5QNWDNG�OGFKCVQTU�QH�KPHNCOOCVKQP�
QT�KVU�TGUQNWVKQP��UWEJ�CU�E[VQMKPGU�CPF

CTCEJKFQPKE�CEKF�OGVCDQNKVGU�CNUQ�JCXG�DGGP�OGCUWTGF�KP�VJG�$#.�HNWKF�QH�JWOCPU�GZRQUGF�VQ

1 ���%[VQMKPGU�VJCV�JCXG�DGGP�TGRQTVGF�OQUV�QHVGP�CTG�KPVGTNGWMKP�
+.����CPF�+.����CNVJQWIJ�+.��

��CPF�VWOQT�PGETQUKU�HCEVQT�
60(��CNUQ�JCXG�DGGP�UVWFKGF���5QNWDNG�OGVCDQNKVGU�QH�CTCEJKFQPKE

CEKF�KPXQNXGF�KP�KPHNCOOCVKQP�CPF�JQUV�FGHGPUG�
G�I���2)' �CPF�2)( ��VJTQODQZCPG��CPF� ��

NGWMQVTKGPGU�=.6U?�UWEJ�CU�.6$ ��CNUQ�JCXG�DGGP�TGRQTVGF�KP�VJG�$#.�HNWKF�QH�JWOCPU�GZRQUGF�

VQ�1 ���+P�CFFKVKQP�VQ�VJGKT�TQNG�KP�KPHNCOOCVKQP��OCP[�QH�VJGUG�EQORQWPFU�JCXG�

DTQPEJQEQPUVTKEVKXG�RTQRGTVKGU�CPF�OC[�DG�KPXQNXGF�KP�KPETGCUGF�CKTYC[�J[RGTTGCEVKXKV[

QDUGTXGF�HQNNQYKPI�1 �GZRQUWTG����

7PFGT�PQTOCN�EKTEWOUVCPEGU��VJG�GRKVJGNKC�NKPKPI�VJG�NCTIG�CPF�UOCNN�CKTYC[U

FGXGNQR�VKIJV�LWPEVKQPU�CPF�TGUVTKEV�VJG�RGPGVTCVKQP�QH�GZQIGPQWU�RCTVKENGU�CPF�OCETQOQNGEWNGU

HTQO�VJG�CKTYC[�NWOGP�KPVQ�VJG�KPVGTUVKVKWO�CPF�DNQQF��CU�YGNN�CU�TGUVTKEV�VJG�HNQY�QH�RNCUOC

EQORQPGPVU�KPVQ�VJG�CKTYC[�NWOGP���*QYGXGT��UGXGTCN�UVWFKGU�
UGG�6CDNG�������UJQY�VJCV

1 �FKUTWRVU�VJG�KPVGITKV[�QH�VJG�GRKVJGNKCN�EGNN�DCTTKGT�KP�JWOCP�CKTYC[U��CU�OGCUWTGF�D[�

KPETGCUGF�RCUUCIG�QH�TCFKQNCDGNGF�EQORQWPFU�QWV�QH�VJG�CKTYC[U��CU�YGNN�CU�RCUUCIG�QH�OCTMGTU

QH�RNCUOC�KPHNWZ�UWEJ�CU�CNDWOKP��KOOWPQINQDWNKP��CPF�QVJGT�RTQVGKPU�KPVQ�VJG�CKTYC[U���+P

CFFKVKQP��OCTMGTU�QH�GRKVJGNKCN�EGNN�FCOCIG�UWEJ�CU�NCEVCVG�FGJ[FTQIGPCUG�
.&*��CEVKXKV[�CNUQ

JCXG�DGGP�OGCUWTGF�KP�VJG�$#.�HNWKF�QH�JWOCPU�GZRQUGF�VQ�1 ���
+PHNCOOCVQT[�EGNNU�QH�VJG�NWPI�UWEJ�CU�CNXGQNCT�OCETQRJCIGU�
#/U���OQPQE[VGU�

CPF�2/0U�CNUQ�EQPUVKVWVG�CP�KORQTVCPV�EQORQPGPV�QH�VJG�RWNOQPCT[�JQUV�FGHGPUG�U[UVGO��

+P�VJGKT�WPUVKOWNCVGF�UVCVG��VJG[�RTGUGPV�PQ�FCPIGT�VQ�UWTTQWPFKPI�RWNOQPCT[�EGNNU�CPF�VKUUWGU�

DWV�WRQP�CEVKXCVKQP��VJG[�CTG�ECRCDNG�QH�IGPGTCVKPI�HTGG�TCFKECNU�CPF�GP\[OGU�YKVJ�OKETQDKEKFCN

ECRCDKNKVKGU��DWV�VJG[�CNUQ�JCXG�VJG�RQVGPVKCN�VQ�FCOCIG�PGCTD[�EGNNU���#PKOCN�UVWFKGU�JCXG

FGOQPUVTCVGF�VJCV�1 �FGETGCUGU�JQUV�FGHGPUG�U[UVGO�HWPEVKQP�
UGG�%JCRVGT����5GEVKQP���������

1VJGT�UQNWDNG�HCEVQTU�VJCV�JCXG�DGGP�UVWFKGF�KPENWFG�VJQUG�KPXQNXGF�YKVJ�HKDTKP

FGRQUKVKQP�CPF�FGITCFCVKQP�
6KUUWG�(CEVQT��(CEVQT�8++��CPF�RNCUOKPQIGP�CEVKXCVQT���RQVGPVKCN

OCTMGTU�QH�HKDTQIGPGUKU�
HKDTQPGEVKP��RNCVGNGV�FGTKXGF�ITQYVJ�HCEVQT���CPF�EQORQPGPVU�QH�VJG

EQORNGOGPV�ECUECFG�
%�C�����

���������+PHNCOOCVKQP�#UUGUUGF�D[�$TQPEJQCNXGQNCT�.CXCIG
5GNV\GT�GV�CN��
������YGTG�VJG�HKTUV�VQ�FGOQPUVTCVG�VJCV�GZRQUWTG�QH�JWOCPU�VQ

1 �TGUWNVGF�KP�KPHNCOOCVKQP�KP�VJG�NWPI���+P�VJKU�UVWF[�����XQNWPVGGTU�YGTG�GZRQUGF�VQ�����QT�

����RRO�1 �HQT���J�YJKNG�WPFGTIQKPI�GZGTEKUG��CPF�$#.�YCU�RGTHQTOGF���J�NCVGT���

$TQPEJQCNXGQNCT�NCXCIG�HNWKF�HTQO�UWDLGEVU�GZRQUGF�VQ�1 �EQPVCKPGF�����HQNF�OQTG�2/0U�

EQORCTGF�YKVJ�$#.�HNWKF�HTQO�VJG�UCOG�UWDLGEVU�GZRQUGF�VQ�(#���#FFKVKQPCNN[��$#.�HNWKF

HTQO�1 �GZRQUGF�UWDLGEVU�EQPVCKPGF�KPETGCUGF�NGXGNU�QH�2)' ��2)( ��CPF�6:$ �EQORCTGF�VQ� � �� �

HNWKF�HTQO�CKT�GZRQUGF�UWDLGEVU���-QTGP�GV�CN��
����C�D��CNUQ�FGUETKDGF�KPHNCOOCVQT[�EJCPIGU�KP

VJG�NWPIU�QH����UWDLGEVU�GZRQUGF�VQ�����RRO�1 �HQT���J�YJKNG�WPFGTIQKPI�+'�CV����.�OKP�KP�C�

UVWF[�FGUKIPGF�VQ�UKOWNCVG�CFWNVU�YQTMKPI�QWVFQQTU�QT�EJKNFTGP�CEVKXGN[�RNC[KPI��

$TQPEJQCNXGQNCT�NCXCIG�YCU�RGTHQTOGF����J�CHVGT�1 �GZRQUWTG���5WDLGEVU�GZRQUGF�VQ�1 �JCF�CP� �

GKIJVHQNF�KPETGCUG�KP�2/0U�KP�VJG�$#.�HNWKF��EQPHKTOKPI�VJG�QDUGTXCVKQPU�QH�5GNV\GT�GV�CN��

+P�CFFKVKQP��-QTGP�GV�CN��TGRQTVGF�C�VYQHQNF�KPETGCUG�KP�$#.�HNWKF�RTQVGKP��CNDWOKP��CPF

KOOWPQINQDWNKP�)�
+I)��NGXGNU��UWIIGUVKXG�QH�KPETGCUGF�GRKVJGNKCN�EGNN�RGTOGCDKNKV[�CU�C�TGUWNV

QH�1 �GZRQUWTG���6JGTG�YCU�CNUQ�C����HQNF�KPETGCUG�KP�+.���NGXGNU�KP�VJG�$#.�HNWKF���

+PVGTNGWMKP���CPF�60(�YGTG�PQV�RTGUGPV�KP�FGVGEVCDNG�NGXGNU�KP�VJG�$#.�HNWKF�QH�CP[�UWDLGEV��

6JGTG�YCU��JQYGXGT��C�VYQHQNF�KPETGCUG�KP�VJG�RTQKPHNCOOCVQT[�GKEQUCPQKF�2)' ��CU�YGNN�CU�C�



����

VYQHQNF�KPETGCUG�KP�VJG�EQORNGOGPV�EQORQPGPV�%�C���6JKU�UVWF[�CNUQ�RTQXKFGF�GXKFGPEG�HQT

UVKOWNCVKQP�QH�HKDTQIGPKE�RTQEGUUGU�KP�VJG�NWPI�D[�FGOQPUVTCVKPI�UKIPKHKECPV�KPETGCUGU�KP�VYQ

EQORQPGPVU�QH�VJG�EQCIWNCVKQP�RCVJYC[��6KUUWG�(CEVQT�CPF�(CEVQT�8++�
/E)GG�GV�CN����������CU

YGNN�CU�WTQMKPCUG�RNCUOKPQIGP�CEVKXCVQT�CPF�HKDTQPGEVKP�
-QTGP�GV�CN�������C����6CMGP�VQIGVJGT�

VJGUG�VYQ�UVWFKGU�FGOQPUVTCVG�VJCV�GZRQUWTG�QH�JWOCPU�VQ�OQFGTCVG�NGXGNU�QH�1 �TGUWNVU�KP�CP�

KPHNCOOCVQT[�TGCEVKQP�KP�VJG�NWPI��CU�GXKFGPEGF�D[�UWDUVCPVKCN�KPETGCUGU�KP�2/0U�CPF

RTQKPHNCOOCVQT[�EQORQWPFU���(WTVJGTOQTG��VJGUG�UVWFKGU�FGOQPUVTCVG�VJCV�DQVJ�EGNNU�CPF

OGFKCVQTU�ECRCDNG�QH�FCOCIKPI�RWNOQPCT[�VKUUWG�CTG�KPETGCUGF�CHVGT�1 �GZRQUWTG��CU�CTG�

EQORQWPFU�VJCV�RNC[�C�TQNG�KP�HKDTQVKE�CPF�HKDTKPQN[VKE�RTQEGUUGU�

#NVJQWIJ�CPKOCN�UVWFKGU�JCXG�UJQYP�VJCV�VJG�VGTOKPCN�DTQPEJKQNGU�CTG�C�OCLQT�UKVG

QH�1 �KPFWEGF�KPHNCOOCVKQP��HGY�JWOCP�UVWFKGU�JCXG�EQPHKTOGF�VJKU�HKPFKPI�DGECWUG�$#.�

RTKOCTKN[�UCORNGU�EGNNU�CPF�HNWKF�KP�VJG�VGTOKPCN�DTQPEJKQNGU�CPF�CNXGQNK���*QYGXGT��KUQNCVGF

NCXCIG�QH�VJG�OCKPUVTGCO�DTQPEJWU�WUKPI�DCNNQQP�ECVJGVGTU�QT�VJG�OQTG�VTCFKVKQPCN�$#.�WUKPI

UOCNN�XQNWOGU�QH�UCNKPG�JCXG�VJG�CDKNKV[�VQ�RTGHGTGPVKCNN[�OGCUWTG�1 �KPFWEGF�EJCPIGU�KP�VJG�

NCTIG�CKTYC[U���+P�QPG�UVWF[��KUQNCVGF�CKTYC[�NCXCIG�YCU�RGTHQTOGF�QP����UWDLGEVU����J�CHVGT

GZRQUWTG�VQ�����RRO�1 �YJKNG�WPFGTIQKPI�OQFGTCVG�GZGTEKUG�
#TKU�GV�CN�������C����+PETGCUGU�KP�

VQVCN�NCXCICDNG�EGNNU��.&*�CEVKXKV[��CPF�+.���YGTG�TGRQTVGF���+P�EQPVTCUV��5EJGNGING�GV�CN�


�������QDUGTXGF�PQ�KPETGCUG�KP�2/0U�KP�VJG�DTQPEJKCN�HNWKF��JQYGXGT��DTQPEJKCN�DKQRUKGU

UJQYGF�KPETGCUGF�PWODGTU�QH�2/0U�KP�CKTYC[�VKUUWG��

6JG�FCVC�UWIIGUVKXG�QH�1 �KPFWEGF�EJCPIGU�KP�GRKVJGNKCN�EGNN�RGTOGCDKNKV[�FGUETKDGF�

D[�-QTGP�GV�CN��
����C��������CPF�&GXNKP�GV�CN��
������UWRRQTV�GCTNKGT�YQTM�KP�YJKEJ�GRKVJGNKCN

EGNN�RGTOGCDKNKV[��CU�OGCUWTGF�D[�KPETGCUGF�ENGCTCPEG�QH�TCFKQNCDNGF�FKGVJ[NGPG�VTKCOKPG

RGPVCCEGVKE�CEKF�
 6E�&62#��HTQO�VJG�NWPIU�QH�JWOCPU�GZRQUGF�VQ�1 ��YCU�FGOQPUVTCVGF��O
�


-GJTN�GV�CN�����������+P�VJCV�UVWF[��GKIJV�JGCNVJ[�UWDLGEVU�YJQ�KPJCNGF� 6E�&62#�LWUV�RTKQT��O

VQ�GZRQUWTG�VQ�CKT�QT�����RRO�1 �HQT���J�YJKNG�WPFGTIQKPI�JGCX[�GZGTEKUG�
���.�OKP��JCF�

KPETGCUGF�ENGCTCPEG�QH�VJG�EQORQWPF���-GJTN�GV�CN��
������TGRQTVGF�UKOKNCT�QDUGTXCVKQPU�QP�CP

CFFKVKQPCN����UWDLGEVU��(QT�VJG�EQODKPGF�ITQWR�QH����UWDLGEVU�GZRQUGF�HQT���J�VQ�����RRO�1 ��
VJG�CXGTCIG�ENGCTCPEG�TCVG�YCU�����HCUVGT�VJCP�VJCV�QDUGTXGF�CHVGT�CKT�GZRQUWTG��UVTQPIN[

UWIIGUVKPI�KPETGCUGF�RGTOGCDKNKV[�HTQO�VJG�CKTYC[�NWOGP�CPF�CNXGQNCT�URCEG�VQ�VJG�DNQQF�CPF

KPVGTUVKVKCN�URCEGU���6JG�CXGTCIG�1 �KPFWEGF�FGETGOGPV�KP�(8%�KP�VJGUG�UWDLGEVU�YCU�������

6JGUG�EJCPIGU�KP�RGTOGCDKNKV[�OQUV�NKMGN[�CTG�CUUQEKCVGF�YKVJ�CEWVG�KPHNCOOCVKQP�CPF

RQVGPVKCNN[�EQWNF�CNNQY�DGVVGT�CEEGUU�QH�KPJCNGF�CPVKIGPU�CPF�QVJGT�UWDUVCPEGU�VQ�VJG�UWDOWEQUC��

5VWFKGU�KP�YJKEJ�JWOCP�#/�CPF�CKTYC[�GRKVJGNKCN�EGNNU�YGTG�GZRQUGF�VQ�1 �KP�XKVTQ�

UWIIGUV�VJCV�OQUV�QH�VJG�EQORQPGPVU�HQWPF�KP�KPETGCUGF�NGXGNU�KP�VJG�$#.�HNWKF�QH�1 �GZRQUGF�

JWOCPU�CTG�RTQFWEGF�D[�GRKVJGNKCN�EGNNU���/CETQRJCIGU�GZRQUGF�VQ�����CPF�����RRO�
DWV�PQV

����RRO��1 �HQT���J�UJQYGF�UOCNN�KPETGCUGU�KP�2)' ��DWV�PQ�EJCPIG�KP�UWRGTQZKFG�CPKQP�QT� �

E[VQMKPG�RTQFWEVKQP�
$GEMGT�GV�CN�����������+P�EQPVTCUV��CKTYC[�GRKVJGNKCN�EGNNU�GZRQUGF�KP�XKVTQ

VQ�����������������CPF�����RRO�1 �HQT���J�UJQYGF�NCTIG�EQPEGPVTCVKQP�FGRGPFGPV�KPETGCUGU�KP�

2)' ��6:$ ��.6$ ��.6% ��CPF�.6& �
/E-KPPQP�GV�CN�����������6JGUG�EGNNU�CNUQ�UJQYGF� � � � �

KPETGCUGU�KP�+.����+.����CPF�HKDTQPGEVKP�CV�1 �EQPEGPVTCVKQPU�CU�NQY�CU�����RRO�
&GXNKP�GV�CN���

��������+PVGTGUVKPIN[��OCETQRJCIGU�TGOQXGF����J�NCVGT�HTQO�UWDLGEVU�GZRQUGF�VQ�����RRO

1 �HQT���J�YJKNG�WPFGTIQKPI�KPVGTOKVVGPV�JGCX[�GZGTEKUG�
-QTGP�GV�CN�������C��UJQYGF�EJCPIGU�

KP�VJG�TCVG�QH�U[PVJGUKU�QH�����FKHHGTGPV�RTQVGKPU�CU�OGCUWTGF�D[�SWCPVKVCVKXG�EQORWVGTK\GF

FGPUKVQOGVT[�QH�VYQ�FKOGPUKQPCN�IGN�RTQVGKP�RTQHKNGU���*QYGXGT��#/U�GZRQUGF�VQ�1 �KP�XKVTQ�

UJQYGF�EJCPIGU�QPN[�KP�VJG�TCVG�QH�U[PVJGUKU�QH�UKZ�RTQVGKPU��UWIIGUVKPI�VJCV�OQUV�QH�VJG
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EJCPIGU�UGGP�KP�VJG�KP�XKXQ�GZRQUGF�#/U�YGTG�FWG�VQ�CEVKQPU�TGUWNVKPI�HTQO�OGFKCVQTU

TGNGCUGF�D[�QVJGT�EGNNU�HQNNQYKPI�1 �GZRQUWTG��YJKEJ�VJGP�CNVGTGF�OCETQRJCIG�HWPEVKQP��

0WOGTQWU�UVWFKGU�JCXG�UJQYP�VJCV�JWOCPU�GZRQUGF�VQ�1 �HQT���EQPUGEWVKXG�FC[U�

GZRGTKGPEG�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�QP�VJG�HKTUV�CPF�UGEQPF�FC[U��DWV�VJG�FGETGOGPVU

FKOKPKUJ�YKVJ�GCEJ�UWEEGGFKPI�FC[�UQ�VJCV�D[�VJG�HKHVJ�FC[��PQ�UWEJ�GHHGEVU�CTG�QDUGTXGF�
UGG

5GEVKQP����������*QYGXGT��VJGUG�UVWFKGU�FKF�PQV�CFFTGUU�VJG�SWGUVKQP�QH�YJGVJGT�TGRGCVGF

GZRQUWTG�VQ�1 �CNUQ�TGUWNVGF�KP�CVVGPWCVKQP�QH�KPHNCOOCVKQP�QT�NWPI�FCOCIG���#PKOCN�UVWFKGU�

UWIIGUV�VJCV�CNVJQWIJ�UQOG�OCTMGTU�QH�KPHNCOOCVKQP�OC[�DG�FKOKPKUJGF��WPFGTN[KPI�FCOCIG�VQ

NWPI�GRKVJGNKCN�EGNNU�EQPVKPWGU�
6GRRGT�GV�CN�����������+P�C�TGEGPV�UVWF[�
&GXNKP�GV�CN���������

JWOCPU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���EQPUGEWVKXG�FC[U�
��J�FC[�YJKNG�WPFGTIQKPI�+'��CPF�

VJGP�YGTG�GZRQUGF�VQ�1 �C�UKPING�VKOG�GKVJGT����QT����FC[U�NCVGT���6JG�TGUWNVU�UJQY�VJCV�

PWOGTQWU�KPFKECVQTU�QH�KPHNCOOCVKQP�
G�I���2/0�KPHNWZ��+.����+.����2)' ��$#.�RTQVGKP��

HKDTQPGEVKP��OCETQRJCIG�RJCIQE[VQUKU��UJQY�CVVGPWCVKQP�
K�G���VJGTG�KU�C�EQORNGVG

FKUCRRGCTCPEG�QH�TGURQPUG��CPF�XCNWGU�CTG�PQ�FKHHGTGPV�HTQO�VJQUG�QDUGTXGF�KP�VJG�UCOG

KPFKXKFWCN�CHVGT���FC[U�QH�GZRQUWTG�VQ�(#����6GP�FC[U�NCVGT��UQOG�QH�VJGUG�OCTMGTU�TGICKPGF

HWNN�UWUEGRVKDKNKV[��DWV�QVJGTU�FKF�PQV�TGICKP�UWUEGRVKDKNKV[�GXGP�CHVGT����FC[U���+P�CITGGOGPV

YKVJ�CPKOCN�UVWFKGU��UQOG�OCTMGTU�
.&*��GNCUVCUG��PGXGT�UJQY�CVVGPWCVKQP��KPFKECVKPI�VJCV

VKUUWG�FCOCIG�OC[�EQPVKPWG�VQ�QEEWT�FWTKPI�TGRGCVGF�GZRQUWTG��

���������+PHNCOOCVKQP�+PFWEGF�D[�#ODKGPV�.GXGNU�QH�1\QPG
&GXNKP�GV�CN��
������TGRQTVGF�CP�KPHNCOOCVQT[�TGURQPUG�KP�JWOCPU�GZRQUGF�VQ�NGXGNU

QH�1 �CV�QT�DGNQY������RRO���+P�VJKU�UVWF[�����XQNWPVGGTU�YGTG�GZRQUGF�VQ������CPF������RRO�

1 �HQT�����J�YJKNG�WPFGTIQKPI�OQFGTCVG�GZGTEKUG�
���.�OKP��CPF�WPFGTYGPV�$#.����J�NCVGT���

#P�CFFKVKQPCN�GKIJV�UWDLGEVU�YGTG�GZRQUGF�VQ������RRO�1 ���+PETGCUGF�PWODGTU�QH�2/0U�CPF�

NGXGNU�QH�+.���YGTG�HQWPF�CV�DQVJ�1 �EQPEGPVTCVKQPU���6JGTG�CNUQ�YGTG�KPETGCUGU�KP�OQUV�QH�VJG�

QVJGT�EQORQWPFU�TGRQTVGF�D[�-QTGP�GV�CN��
����C�D���KPENWFKPI�HKDTQPGEVKP�CPF�2)' ���
#NXGQNCT�OCETQRJCIG�RJCIQE[VKE�ECRCDKNKV[�YCU�CNUQ�OQPKVQTGF�KP�VJKU�UVWF[��CPF�KV�YCU

TGRQTVGF�VJCV�OCETQRJCIGU�TGOQXGF�HTQO�JWOCPU�GZRQUGF�VQ�DQVJ�1 �EQPEGPVTCVKQPU�JCF�

FGETGCUGF�CDKNKV[�VQ�RJCIQE[VK\G�%CPFKFC�CNDKECPU�QRUQPK\GF�YKVJ�EQORNGOGPV���%QORCTKUQP�QH

VJG�OCIPKVWFG�QH�KPHNCOOCVQT[�EJCPIGU�QDUGTXGF�KP�VJKU�UVWF[�CPF�D[�-QTGP�GV�CN��
����C�D��

YJGP�PQTOCNK\GF�HQT�FKHHGTGPEGU�KP�EQPEGPVTCVKQP��FWTCVKQP�QH�GZRQUWTG��CPF�XGPVKNCVKQP�

UWIIGUV�VJCV�NWPI�KPHNCOOCVKQP�HTQO�1 �OC[�QEEWT�CU�C�EQPUGSWGPEG�QH�GZRQUWTG�VQ�CODKGPV�

NGXGNU�YJKNG�GZGTEKUKPI���#NVJQWIJ�VJG�OGCP�EJCPIGU�KP�+.����2)' ��CPF�2/0U�TGRQTVGF�D[�

&GXNKP�GV�CN��
������YGTG�UOCNN��VJGTG�YCU�C�EQPUKFGTCDNG�TCPIG�QH�TGURQPUG�COQPI�VJG

KPFKXKFWCNU�RCTVKEKRCVKPI�KP�VJG�UVWF[���6JWU��CNVJQWIJ�UQOG�QH�VJG�UVWF[�RQRWNCVKQP�UJQYGF

NKVVNG�QT�PQ�TGURQPUG�VQ�1 ��QVJGTU�JCF�KPETGCUGU�KP�+.���QT�2/0U�VJCV�YGTG�CU�NCTIG�CU�QT�NCTIGT�

VJCP�VJQUG�TGRQTVGF�D[�-QTGP�GV�CN��
����C�D��YJGP�UWDLGEVU�YGTG�GZRQUGF�HQT���J�VQ�����RRO

1 ���+PVGTGUVKPIN[��VJQUG�KPFKXKFWCNU�YJQ�JCF�VJG�NCTIGUV�KPETGCUGU�KP�KPHNCOOCVQT[�OGFKCVQTU�KP�

VJKU�UVWF[�FKF�PQV�PGEGUUCTKN[�JCXG�VJG�NCTIGUV�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP��UWIIGUVKPI

UGRCTCVG�OGEJCPKUOU�WPFGTN[KPI�VJGUG�VYQ�TGURQPUGU�VQ�1 ���6JGUG�FCVC�UWIIGUV�VJCV��CNVJQWIJ�

VJG�RQRWNCVKQP�CU�C�YJQNG�OC[�JCXG�C�UOCNN�KPHNCOOCVQT[�TGURQPUG�VQ�NQY�NGXGNU�QH�1 ��VJGTG�

OC[�DG�C�UKIPKHKECPV�UWDRQRWNCVKQP�VJCV�KU�XGT[�UGPUKVKXG�VQ�VJGUG�NQY�NGXGNU�QH�1 ���
(WTVJGTOQTG��GXGP�C�UOCNN�KPHNCOOCVQT[�TGURQPUG�
KH�KV�TGEWTU��KP�VJG�RQRWNCVKQP�CU�C�YJQNG

UJQWNF�PQV�DG�FKUEQWPVGF���

���������6KOG�%QWTUG�QH�+PHNCOOCVQT[�4GURQPUG
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6JG�VKOG�EQWTUG�QH�VJG�KPHNCOOCVQT[�TGURQPUG�VQ�1 �KP�JWOCPU�JCU�PQV�DGGP�

GZRNQTGF�HWNN[���5VWFKGU�KP�YJKEJ�$#.�YCU�RGTHQTOGF���J�
&GXNKP�GV�CN���������-QTGP�GV�CN��

������QT���J�
5GNV\GT�GV�CN���������CHVGT�GZRQUWTG�VQ�����RRO�1 �FGOQPUVTCVG�VJCV�VJG�

KPHNCOOCVQT[�TGURQPUG�KU�SWKEMN[�KPKVKCVGF��CPF�QVJGT�FCVC�
-QTGP�GV�CN�������C�D��KPFKECVG�VJCV�

GXGP����J�CHVGT�GZRQUWTG��KPHNCOOCVQT[�OGFKCVQTU�UWEJ�CU�+.���CPF�2/0U�CTG�UVKNN

UWDUVCPVKCNN[�GNGXCVGF���*QYGXGT��C�EQORCTKUQP�QH�VJGUG�UVWFKGU�UJQYU�VJGTG�CTG�FKHHGTGPEGU�KP

VJG�OCIPKVWFG�QH�TGURQPUG�QH�UQOG�KPFKECVQTU��FGRGPFKPI�QP�YJGP�$#.�KU�RGTHQTOGF�CHVGT

1 �GZRQUWTG���1\QPG�KPFWEGF�KPETGCUGU�KP�2/0U��+.����CPF�2)' �CTG�ITGCVGT���J�CHVGT� �

1 �GZRQUWTG��YJGTGCU�$#.�NGXGNU�QH�HKDTQPGEVKP�CPF�RNCUOKPQIGP�CEVKXCVQT�CTG�ITGCVGT�

���J�CHVGT�GZRQUWTG���5VKNN�QVJGT�EQORQWPFU�
RTQVGKP��6KUUWG�(CEVQT��CTG�GSWCNN[�GNGXCVGF�DQVJ

��CPF����J�CHVGT�1 �GZRQUWTG���5EJGNGING�GV�CN��
������GZRQUGF�HKXG�UWDLGEVU�VQ�(#�QT�����RRO�

1 �HQT���J�YKVJ�C�XGPVKNCVKQP�QH����.�OKP���'CEJ�UWDLGEV�YCU�GZRQUGF�VQ�1 �QP�VJTGG�UGRCTCVG� �

QEECUKQPU��CPF�$#.�YCU�RGTHQTOGF�������QT����J�CHVGT�GZRQUWTG���+P�CFFKVKQP��$#.�YCU

UGRCTCVGF�KPVQ�VYQ�HTCEVKQPU���VJG�HKTUV����O.�YCUJ�YCU�FGUKIPCVGF�VJG��RTQZKOCN�CKTYC[U�

HTCEVKQP�
2#���CPF�VJG�TGOCKPKPI�VJTGG����O.�YCUJGU�YGTG�RQQNGF�CPF�FGUKIPCVGF�VJG��FKUVCN

CKTYC[U�CPF�CNXGQNCT�UWTHCEG��HTCEVKQP�
&##5����6JG�RGTEGPV�QH�2/0U�KP�VJG�2#�UCORNG�YCU

UVCVKUVKECNN[�GNGXCVGF�CV�������CPF����J�CHVGT�1 �GZRQUWTG��YKVJ�C�RGCM�TGURQPUG�CV���J���6JG�

RGTEGPV�QH�2/0U�KP�VJG�&##5�UCORNG�YCU�GNGXCVGF�CV�QPN[�VJG���CPF����J�VKOG�RQKPVU��YKVJ

GSWKXCNGPV�GNGXCVKQPU�CV�GCEJ�VKOG�

���������'HHGEV�QH�#PVK�+PHNCOOCVQT[�#IGPVU�QP�1\QPG�+PFWEGF�+PHNCOOCVKQP
2TGXKQWU�UVWFKGU�
5EJGNGING�GV�CN���������'UEJGPDCEJGT�GV�CN���������JCXG�UJQYP�VJCV

KPFQOGVJCEKP��CP�CPVK�KPHNCOOCVQT[�CIGPV�VJCV�KPJKDKVU�VJG�RTQFWEVKQP�QH�E[ENQQZ[IGPCUG

RTQFWEVU�QH�CTCEJKFQPKE�CEKF�OGVCDQNKUO��KU�ECRCDNG�QH�DNWPVKPI�VJG�YGNN�FQEWOGPVGF

FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�QDUGTXGF�KP�JWOCPU�GZRQUGF�VQ�1 ���+P�C�TGEGPV�UVWF[��

���JGCNVJ[�OCNG�XQNWPVGGTU�YGTG�IKXGP�����OI�KDWRTQHGP��CPQVJGT�CPVK�KPHNCOOCVQT[�CIGPV�VJCV

DNQEMU�E[ENQQZ[IGPCUG�OGVCDQNKUO��QT�C�RNCEGDQ����OKP�RTKQT�VQ�C���J�GZRQUWTG�VQ�����RRO�1 ���
#P�CFFKVKQPCN�����OI�YCU�CFOKPKUVGTGF�HQNNQYKPI�VJG�HKTUV�JQWT�QH�GZRQUWTG���$TQPEJQCNXGQNCT

NCXCIG�YCU�RGTHQTOGF���J�CHVGT�VJG�GZRQUWTG���#U�GZRGEVGF��UWDLGEVU�IKXGP�KDWRTQHGP�JCF

DNWPVGF�FGETGOGPVU�KP�NWPI�HWPEVKQP�HQNNQYKPI�1 �GZRQUWTG�EQORCTGF�VQ�VJG�UCOG�UWDLGEVU�

IKXGP�C�RNCEGDQ�
*C\WEJC�GV�CN�����������$TQPEJQCNXGQNCT�NCXCIG�HNWKF�HTQO�UWDLGEVU�IKXGP

KDWRTQHGP�CNUQ�JCF�TGFWEGF�NGXGNU�QH�VJG�E[ENQQZ[IGPCUG�RTQFWEV�2)' �CU�YGNN�CU�+.����DWV�PQ�

FGETGCUGU�YGTG�QDUGTXGF�KP�2/0U��HKDTQPGEVKP��RGTOGCDKNKV[��.&*�CEVKXKV[��QT�OCETQRJCIG

RJCIQE[VKE�HWPEVKQP�
*C\WEJC�GV�CN�����������6JGUG�FCVC�UWIIGUV�VJCV�CNVJQWIJ�CPVK�

KPHNCOOCVQT[�CIGPVU�OC[�DNWPV�1 �KPFWEGF�FGETGOGPVU�KP�('8 �CPF�KPETGCUGU�KP�2)' ��OQUV� � �

KPHNCOOCVQT[�OGFKCVQTU�CTG�GNGXCVGF�KP�VJG�$#.�QH�VJGUG�UWDLGEVU�

���������7UG�QH�0CUCN�.CXCIG�6Q�#UUGUU�1\QPG�+PFWEGF�+PHNCOOCVKQP�KP�VJG�7RRGT
�����������4GURKTCVQT[�6TCEV

$TQPEJQCNXGQNCT�NCXCIG�JCU�RTQXGP�VQ�DG�C�RQYGTHWN�TGUGCTEJ�VQQN�VQ�CPCN[\G

EJCPIGU�KP�VJG�NWPI�HQNNQYKPI�GZRQUWTG�QH�JWOCPU�VQ�ZGPQDKQVKEU���*QYGXGT��DGECWUG�$#.�KU

GZRGPUKXG��UQOGYJCV�KPXCUKXG��CPF�TGSWKTGU�URGEKCNK\GF�RGTUQPPGN�CPF�HCEKNKVKGU��KV�WUWCNN[�KU

FQPG�QPN[�YKVJ�UOCNN�PWODGTU�QH�UWDLGEVU�CPF�KP�UGNGEVGF�OGFKECN�EGPVGTU���6JGTGHQTG��VJGTG�KU

KPETGCUKPI�KPVGTGUV�KP�VJG�WUG�QH�0.�CU�C�VQQN�KP�CUUGUUKPI�1 �KPFWEGF�KPHNCOOCVKQP�KP�VJG�WRRGT�

TGURKTCVQT[�VTCEV��YJKEJ�KU�VJG�RTKOCT[�RQTVCN�HQT�KPURKTGF�CKT��CPF�VJGTGHQTG�VJG�HKTUV�TGIKQP�QH

VJG�TGURKTCVQT[�VTCEV�VQ�EQOG�KP�EQPVCEV�YKVJ�CKTDQTPG�ZGPQDKQVKEU���0CUCN�NCXCIG�KU�UKORNG�CPF
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TCRKF�VQ�RGTHQTO��KU�PQPKPXCUKXG��CPF�CNNQYU�EQNNGEVKQP�QH�OWNVKRNG�UGSWGPVKCN�UCORNGU�HTQO�VJG

UCOG�RGTUQP���)TCJCO�GV�CN��
������TGRQTVGF�KPETGCUGF�NGXGNU�QH�2/0U�KP�VJG�0.�HNWKF�QH

���JWOCPU�GZRQUGF�VQ�����RRO�1 �CV�TGUV�HQT���J�QP���EQPUGEWVKXG�FC[U��YKVJ�0.�RGTHQTOGF�

KOOGFKCVGN[�DGHQTG�CPF�KOOGFKCVGN[�CHVGT�GCEJ�GZRQUWTG�CU�YGNN�CU����J�CHVGT�VJG�UGEQPF

GZRQUWTG���0CUCN�NCXCIG�HNWKF�EQPVCKPGF�GNGXCVGF�PWODGTU�QH�2/0U�CV�CNN�RQUVGZRQUWTG�VKOGU

VGUVGF��YKVJ�RGCM�XCNWGU�QEEWTTKPI�KOOGFKCVGN[�RTKQT�VQ�VJG�UGEQPF�FC[�QH�GZRQUWTG���6JGTG

YGTG�PQ�EJCPIGU�KP�2/0�PWODGTU�CV�CP[�VKOG�KP����UWDLGEVU�GZRQUGF�VQ�ENGCP�CKT�HQT��

EQPUGEWVKXG�FC[U���$CUEQO�GV�CN��
������GZRQUGF����UWDLGEVU�YKVJ�CNNGTIKE�TJKPKVKU�VQ�����RRO

1 �CV�TGUV�HQT���J��HQNNQYGF�KOOGFKCVGN[�D[�0.���6JG[�TGRQTVGF�C�UGXGPHQNF�KPETGCUG�KP�2/0U��

C����HQNF�KPETGCUG�KP�GQUKPQRJKNU��CPF�C����HQNF�KPETGCUG�KP�OQPQPWENGCT�EGNNU�HQNNQYKPI

1 �GZRQUWTG��CU�YGNN�CU�C�����HQNF�KPETGCUG�KP�CNDWOKP���)TCJCO�CPF�-QTGP�
������EQORCTGF�

KPHNCOOCVQT[�OGFKCVQTU�RTGUGPV�KP�DQVJ�VJG�0.�CPF�$#.�HNWKFU�QH�JWOCPU�GZRQUGF�VQ�1 ���6JG�

UCOG����UWDLGEVU�YJQ�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�YKVJ�$#.�RGTHQTOGF����J�NCVGT��CU�

FGUETKDGF�GCTNKGT�
-QTGP�GV�CN�������C�D���CNUQ�WPFGTYGPV�0.�KOOGFKCVGN[�DGHQTG��KOOGFKCVGN[

CHVGT��CPF����J�CHVGT�GCEJ�GZRQUWTG�
)TCJCO�CPF�-QTGP����������6JGTG�YGTG�UKIPKHKECPV

KPETGCUGU�KP�2/0U�KP�VJG�0.�HNWKF�VCMGP�DQVJ�KOOGFKCVGN[�CHVGT�GZRQUWTG�CPF�QP�VJG�PGZV�FC[��

+PETGCUGU�KP�0.�CPF�$#.�2/0U�YGTG�UKOKNCT�
�����CPF�GKIJVHQNF��TGURGEVKXGN[���FGOQPUVTCVKPI

C�SWCNKVCVKXG�EQTTGNCVKQP�DGVYGGP�EJCPIGU�KP�VJG�NQYGT�CKTYC[U�CU�CUUGUUGF�D[�$#.�CPF�VJG

WRRGT�TGURKTCVQT[�VTCEV�CU�CUUGUUGF�D[�0.���(WTVJGTOQTG��CNN�KPFKXKFWCNU�YJQ�JCF�KPETGCUGF

2/0U�KP�$#.�HNWKF�CNUQ�JCF�KPETGCUGF�2/0U�KP�0.�HNWKF��CNVJQWIJ�VJG�0.�2/0�KPETGCUG

EQWNF�PQV�SWCPVKVCVKXGN[�RTGFKEV�VJG�$#.�2/0�KPETGCUG���#NDWOKP��C�OCTMGT�QH�GRKVJGNKCN�EGNN

RGTOGCDKNKV[��YCU�KPETGCUGF����J�NCVGT��DWV�PQV�KOOGFKCVGN[�CHVGT�GZRQUWTG���6JGTG�YGTG�PQ

EJCPIGU�KP�2)' ��RNCUOKPQIGP�CEVKXCVQT��.6% ��.6& ��QT�.6' 
)TCJCO�CPF�-QTGP���������� � � �

*QYGXGT��VT[RVCUG��C�EQPUVKVWGPV�QH�OCUV�EGNNU�EQPVCKPGF�KP�VJG�UCOG�ITCPWNGU�CU�JKUVCOKPG��YCU

HQWPF�KP�GNGXCVGF�NGXGNU�KOOGFKCVGN[�CHVGT�1 �GZRQUWTG��DWV�PQV����J�NCVGT�
-QTGP�GV�CN�����������

/E$TKFG�GV�CN��
������TGRQTVGF�VJCV�CUVJOCVKE�UWDLGEVU�CTG�OQTG�UGPUKVKXG�VQ�WRRGT�CKTYC[

KPHNCOOCVKQP�CV�1 �EQPEGPVTCVKQPU�VJCV�FQ�PQV�CHHGEV�NWPI�HWPEVKQP���0CUCN�NCXCIG�CPF�NWPI�CPF�

PCUCN�HWPEVKQP�YGTG�EQORCTGF�KP����CUVJOCVKE�CPF���PQPCUVJOCVKE�UWDLGEVU�GZRQUGF�KP�C�JGCF

FQOG�VQ������CPF������RRO�1 �HQT����OKP�FWTKPI�KPVGTOKVVGPV�OQFGTCVG�GZGTEKUG�
 ������ '

.�OKP����#�UKIPKHKECPV�KPETGCUG�KP�VJG�PWODGT�QH�2/0U�KP�0.�HNWKF�YCU�FGVGEVGF�KP�VJG

CUVJOCVKE�UWDLGEVU�DQVJ�KOOGFKCVGN[�CPF����J�CHVGT�GZRQUWTG�VQ������RRO�1 ���6QVCN�YJKVG�

DNQQF�EQWPV��C�UWTTQICVG�HQT�2/0�KPHNWZ��YCU�UKIPHKECPVN[�EQTTGNCVGF�YKVJ�+.���KP�VJG�0.

HNWKF���0Q�UKIPKHKECPV�EGNNWNCT�EJCPIGU�YGTG�UGGP�KP�PQPCUVJOCVKE�UWDLGEVU��CPF�PQ�EJCPIGU�KP

NWPI�QT�PCUCN�HWPEVKQP�QT�DKQEJGOKECN�OGFKCVQTU�YGTG�HQWPF�KP�GKVJGT�CUVJOCVKE�QT�PQPCUVJOCVKE

UWDLGEVU���6JGUG�UVWFKGU�UWIIGUV�VJCV�0.�OC[�UGTXG�CU�C�UGPUKVKXG�CPF�TGNKCDNG�VQQN�VQ�FGVGEV

KPHNCOOCVKQP�KP�VJG�WRRGT�CKTYC[U�QH�JWOCPU�GZRQUGF�VQ�ZGPQDKQVKEU��

���������%JCPIGU�KP�*QUV�&GHGPUG�%CRCDKNKV[�(QNNQYKPI�1\QPG�'ZRQUWTG
%QPEGTP�CDQWV�VJG�GHHGEV�QH�1 �QP�JWOCP�JQUV�FGHGPUG�ECRCDKNKV[�FGTKXGU�HTQO�

PWOGTQWU�CPKOCN�UVWFKGU�FGOQPUVTCVKPI�VJCV�CEWVG�GZRQUWTG�VQ�CU�NKVVNG�CU������RRO�1 �ECWUGU�

FGETGOGPVU�KP�CPVKDCEVGTKCN�JQUV�FGHGPUGU�CPF�NKVVNG��KH�CP[��GHHGEV�QP�VJG�EQWTUG�QH�CEWVG�XKTCN

KPHGEVKQP�
UGG�%JCRVGT����5GEVKQP����������#�UVWF[�QH�GZRGTKOGPVCN�TJKPQXKTWU�KPHGEVKQP�KP

UWUEGRVKDNG�JWOCP�XQNWPVGGTU�HCKNGF�VQ�UJQY�CP[�GHHGEV�QH���EQPUGEWVKXG�FC[U�QH�1 �GZRQUWTG�QP�

VJG�ENKPKECN�GXQNWVKQP�QT�JQUV�TGURQPUG�VQ�C�XKTCN�EJCNNGPIG�
*GPFGTUQP�GV�CN�����������+P�VJKU

UVWF[�����[QWPI�OCNGU�YGTG�KPQEWNCVGF�YKVJ�V[RG����TJKPQXKTWU�
������6%+&�����CFOKPKUVGTGF

CU�PQUG�FTQRU���*CNH�YGTG�VJGP�GZRQUGF�VQ�����RRO�1 �
��J�FC[��HQT���EQPUGEWVKXG�FC[U�YJKNG�



����

WPFGTIQKPI�KPVGTOKVVGPV�NKIJV�GZGTEKUG��CPF�JCNH�YGTG�GZRQUGF�VQ�ENGCP�CKT�WPFGT�VJG�UCOG

TGIKOGP���6JGTG�YCU�PQ�FKHHGTGPEG�KP�TJKPQXKTWU�VKVGTU�KP�PCUCN�UGETGVKQPU�DGVYGGP�VJG�1 ��
GZRQUGF�CPF�EQPVTQN�ITQWRU��PQT�YGTG�VJGTG�CP[�FKHHGTGPEGU�KP�NGXGNU�QH�KPVGTHGTQP�ICOOC�QT

2/0U�KP�0.�HNWKF�QT�KP�DNQQF�N[ORJQE[VG�RTQNKHGTCVKXG�TGURQPUG�VQ�TJKPQXKTWU�CPVKIGP��

*QYGXGT��TGEGPV�HKPFKPIU�VJCV�TJKPQXKTWU�ECP�CVVCEJ�VQ�VJG�KPVTCEGNNWNCT�CFJGUKQP�OQNGEWNG


+%#/��TGEGRVQT�QP�TGURKTCVQT[�VTCEV�GRKVJGNKCN�EGNNU�
)TGXG�GV�CN���������CPF�VJCV�1 �ECP�WR��

TGIWNCVG�VJG�+%#/�TGEGRVQT�QP�PCUCN�GRKVJGNKCN�EGNNU�
$GEM�GV�CN���������UWIIGUV�VJCV�OQTG

UVWFKGU�CTG�PGGFGF�VQ�GZRNQTG�OQTG�HWNN[�VJG�RQVGPVKCN�KPVGTCEVKQP�DGVYGGP�1 �GZRQUWTG�CPF�

XKTCN�KPHGEVKXKV[�

+P�C�UKPING�UVWF[��JWOCP�#/�JQUV�FGHGPUG�ECRCEKV[�YCU�OGCUWTGF�KP�XKVTQ�KP�#/U

TGOQXGF�HTQO�UWDLGEVU�GZRQUGF�VQ������CPF������RRO�1 �HQT�����J�YJKNG�WPFGTIQKPI�OQFGTCVG�

GZGTEKUG���#NXGQNCT�OCETQRJCIGU�HTQO�1 �GZRQUGF�UWDLGEVU�JCF�UKIPKHKECPV�FGETGOGPVU�KP�

EQORNGOGPV�TGEGRVQT�
DWV�PQV�CPVKIGP�CPVKDQF[�=(E?�TGEGRVQT��OGFKCVGF�RJCIQE[VQUKU�QH

%CPFKFC�CNDKECPU�
&GXNKP�GV�CN�����������6JGUG�FCVC�UJQY�VJCV�CEWVG�KP�XKXQ�GZRQUWTG�QH

JWOCPU�VQ�1 �TGUWNVU�KP�KORCKTOGPV�QH�#/�JQUV�FGHGPUG�ECRCDKNKV[��RQVGPVKCNN[�TGUWNVKPI�KP�

FGETGCUGF�CDKNKV[�VQ�RJCIQE[VQUG�CPF�MKNN�KPJCNGF�OKETQQTICPKUOU�KP�XKXQ���*WOCP�#/U�CNUQ

JCXG�DGGP�GZRQUGF�VQ�1 �KP�XKVTQ�VQ�KPXGUVKICVG�YJGVJGT�EJCPIGU�KP�OCETQRJCIG�JQUV�FGHGPUG�

HWPEVKQPU�CTG�FWG�VQ�C�FKTGEV�GHHGEV�QH�1 �QP�#/U�QT�UGEQPFCT[�GHHGEVU�TGUWNVKPI�HTQO�NWPI�

KPLWT[�CPF�KPHNCOOCVKQP���$GEMGT�GV�CN��
������GZRQUGF�#/U�VQ�����VQ�����RRO�1 �KP�XKVTQ�HQT�

��J�CPF�UJQYGF�C�EQPEGPVTCVKQP�FGRGPFGPV�FGETGCUG�KP�RJCIQE[VQUKU�QH�CPVKDQF[�EQCVGF�UJGGR

GT[VJTQE[VGU��C�UOCNN�KPETGCUG�KP�2)' ��CPF�RTQFWEVKQP�QH�UKIPKHKECPVN[�NQYGT�NGXGNU�QH�+.����

+.����CPF�60(�QP�UVKOWNCVKQP�YKVJ�NKRQRQN[UCEEJCTKFG�YJGP�EQORCTGF�YKVJ�CKT�GZRQUGF�EGNNU


$GEMGT�GV�CN�����������#NVJQWIJ�VJG�HGY�UVWFKGU�KP�YJKEJ�CPKOCNU�JCXG�DGGP�GZRQUGF�VQ�XKTWU

KP�EQPLWPEVKQP�YKVJ�1 �GZRQUWTG�RTQXKFG�UQOG�GXKFGPEG�VQ�UWIIGUV�VJCV�1 �KORCKTU�VJG�KOOWPG� �

U[UVGO	U�CDKNKV[�VQ�HKIJV�XKTCN�KPHGEVKQPU��VJGTG�KU�KPUWHHKEKGPV�JWOCP�FCVC�VQ�MPQY�YJGVJGT

1 �GZRQUWTG�CHHGEVU�XKTCN�KPHGEVKXKV[���*QYGXGT��VJGTG�KU�RQVGPVKCN�ECWUG�HQT�EQPEGTP�VJCV�

1 �OC[�TGPFGT�JWOCPU�CPF�CPKOCNU�OQTG�UWUEGRVKDNG�VQ�C�UWDUGSWGPV�DCEVGTKCN�EJCNNGPIG��

6JGTG�CTG�VYQ�UVWFKGU�VJCV�JCXG�KPXGUVKICVGF�VJG�GHHGEV�QH�1 �GZRQUWTG�QP�

OWEQEKNKCT[�ENGCTCPEG�QH�KPJCNGF�RCTVKENGU��YKVJ�EQPHNKEVKPI�TGUWNVU���+P�QPG�UVWF[�
(QUVGT�GV�CN��

�������UGXGP�OCNG�XQNWPVGGTU�KPJCNGF�TCFKQNCDGNGF�HGTTKE�QZKFG�
 6E�(G 1 ��RCTVKENGU�CPF�VJGP��O
� �

YGTG�GZRQUGF�VQ�����CPF�����RRO�1 �HQT���J�YJKNG�WPFGTIQKPI�NKIJV�+'���6JG�KPXGUVKICVQTU�

QDUGTXGF�C�EQPEGPVTCVKQP�FGRGPFGPV�KPETGCUG�KP�TCVG�QH�RCTVKENG�ENGCTCPEG���J�CHVGT�GZRQUWTG�

CNVJQWIJ�KPETGCUGF�ENGCTCPEG�YCU�EQPHKPGF�RTKOCTKN[�VQ�VJG�RGTKRJGTCN�CKTYC[U�KP�UWDLGEVU

GZRQUGF�VQ�����RRO�1 ���+P�VJG�UGEQPF�UVWF[�
)GTTKV[�GV�CN�������������OCNG�QT�HGOCNG�UWDLGEVU�

YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�YJKNG�WPFGTIQKPI�%'�
���.�OKP�����J�CHVGT�GZRQUWTG��

UWDLGEVU�KPJCNGF� 6E�(G 1 �RCTVKENGU��CPF�ENGCTCPEG�YCU�OGCUWTGF�YKVJ�C�ICOOC�ECOGTC�HQT��O
� �

VJG�PGZV���J�CPF�QP�VJG�PGZV�OQTPKPI���6JGTG�YCU�PQ�FKHHGTGPEG�KP�VJG�ENGCTCPEG�TCVG�QH

RCTVKENGU�KP�CKT�CPF�1 �GZRQUGF�UWDLGEVU���6JG�FKUETGRCPE[�DGVYGGP�VJGUG�UVWFKGU�OC[�DG�

GZRNCKPGF�D[�FKHHGTGPEGU�KP�GZRQUWTG�RTQVQEQN��VKOG�QH�RCTVKENG�KPJCNCVKQP��QT�VKOG�QH�ENGCTCPEG

OGCUWTGOGPV��QT�D[�VJG�RTGUGPEG�QH�EQWIJ�KOOGFKCVGN[�HQNNQYKPI�1 �GZRQUWTG��YJKEJ�OC[�

JCXG�CEEGNGTCVGF�ENGCTCPEG�KP�VJG�HKTUV�UVWF[�

�������'ZVTCRWNOQPCT[�'HHGEVU�QH�1\QPG
+V�KU�UVKNN�DGNKGXGF�VJCV�1 �TGCEVU�KOOGFKCVGN[�QP�EQPVCEV�YKVJ�TGURKTCVQT[�U[UVGO�

VKUUWG�CPF�KU�PQV�CDUQTDGF�QT�VTCPURQTVGF�VQ�GZVTCRWNOQPCT[�UKVGU�VQ�CP[�UKIPKHKECPV�FGITGG�
UGG

%JCRVGT������#�PWODGT�QH�NCDQTCVQT[�CPKOCN�UVWFKGU�RTGUGPVGF�KP�%JCRVGT����JQYGXGT��UWIIGUV
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����

VJCV�TGCEVKQP�RTQFWEVU�HQTOGF�D[�VJG�KPVGTCEVKQP�QH�1 �YKVJ�TGURKTCVQT[�U[UVGO�HNWKFU�QT�VKUUWGU�

OC[�RTQFWEG�GHHGEVU�OGCUWTGF�QWVUKFG�VJG�TGURKTCVQT[�VTCEV`GKVJGT�KP�VJG�DNQQF��CU�EJCPIGU�KP

EKTEWNCVKPI�DNQQF�N[ORJQE[VGU��GT[VJTQE[VGU��CPF�UGTWO��QT�CU�EJCPIGU�KP�VJG�UVTWEVWTG�QT

HWPEVKQP�QH�QVJGT�QTICPU��UWEJ�CU�VJG�RCTCVJ[TQKF�INCPF��VJG�JGCTV��VJG�NKXGT��CPF�VJG�EGPVTCN

PGTXQWU�U[UVGO�
UGG�%JCRVGT����5GEVKQP��������8GT[�NKVVNG�KU�MPQYP��JQYGXGT��CDQWV�VJG

OGEJCPKUOU�D[�YJKEJ�1 �EQWNF�ECWUG�VJGUG�GZVTCRWNOQPCT[�GHHGEVU��

6JG�TGUWNVU�HTQO�JWOCP�GZRQUWTG�UVWFKGU�FKUEWUUGF�KP�VJG�RTGXKQWU�ETKVGTKC

FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������HCKNGF�VQ�FGOQPUVTCVG�CP[�EQPUKUVGPV

GZVTCRWNOQPCT[�GHHGEVU�
UGG�%JCRVGT�����5GEVKQP������QH�VJG������FQEWOGPV����'CTN[�UVWFKGU�QP

RGTKRJGTCN�DNQQF�N[ORJQE[VGU�EQNNGEVGF�HTQO�JWOCP�XQNWPVGGTU�FKF�PQV�HKPF�CP[�UKIPKHKECPV

IGPQVQZKE�QT�HWPEVKQPCN�EJCPIGU�CV�1 �GZRQUWTGU�QH�����VQ�����RRO�HQT�WR�VQ���J�FC[���.KOKVGF�

FCVC�QP�JWOCP�UWDLGEVU�CXCKNCDNG�CV�VJG�VKOG�VJG������ETKVGTKC�FQEWOGPV�YCU�RWDNKUJGF�CNUQ

KPFKECVGF�VJCV�����RRO�1 �GZRQUWTG�HQT�QXGT���J�ECWUGF�VTCPUKGPV�EJCPIGU�KP�DNQQF�GT[VJTQE[VGU�

CPF�UGTC�
G�I���GT[VJTQE[VG�HTCIKNKV[�CPF�GP\[OG�CEVKXKVKGU���DWV�VJG�RJ[UKQNQIKECN�UKIPKHKECPEG

QH�VJGUG�UVWFKGU�TGOCKPU�SWGUVKQPCDNG���6JG�EQPENWUKQPU�FTCYP�HTQO�VJGUG�GCTN[�UVWFKGU�TCKUG

FQWDV�VJCV�EGNNWNCT�FCOCIG�QT�CNVGTGF�HWPEVKQP�KU�QEEWTTKPI�VQ�EKTEWNCVKPI�EGNNU�CV�1 �GZRQUWTGU�

WPFGT�����RRO�

5VWFKGU�RWDNKUJGF�UKPEG�VJG�RWDNKECVKQP�QH�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPV�
7�5�

'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������QP�VJG�RQVGPVKCN�GZVTCRWNOQPCT[�GHHGEVU�QH�KP�XKXQ

1 �GZRQUWTG�QH�JWOCP�UWDLGEVU�JCXG�PQV�DGGP�XGT[�FGHKPKVKXG���,QJPUQP�GV�CN��
������GZRQUGF�

���OCNG�PQPUOQMGTU�VQ�����RRO�1 �HQT���J�QP���EQPUGEWVKXG�FC[U���9JGP�EQORCTGF�VQ�CKT�

EQPVTQNU��1 �GZRQUWTG�FKF�PQV�TGUWNV�KP�CP[�UKIPKHKECPV�EJCPIG�KP�VJG�CEVKXKV[�QH�DNQQF�RNCUOC����

��RTQVGKPCUG�KPJKDKVQT���5EJGNGING�GV�CN��
������GZRQUGF����1 �UGPUKVKXG��JGCNVJ[�[QWPI�OGP�VQ�

�����CPF������RRO�1 �YKVJ�JGCX[�GZGTEKUG�
 ������.�OKP����2NCUOC�EQPEGPVTCVKQPU�QH�2)(� ' ��

YGTG�GNGXCVGF�CHVGT����CPF����OKP�QH�GZRQUWTG�VQ�VJG�JKIJGT�1 �NGXGN�
�����RRO����+V�KU�NKMGN[��

JQYGXGT��VJCV�VJG�GNGXCVKQP�QH�VJKU�GEQUCPQKF�KP�VJG�DNQQF�YCU�FWG�GKVJGT�VQ�KPETGCUGF

RTQFWEVKQP�QT�VQ�FGETGCUGF�OGVCDQNKUO�QH�2)( �KP�VJG�NWPI�����

6JG�FGOQPUVTCVKQP�KP�VJG�RTGXKQWU�UGEVKQP�
5GEVKQP��������QH�CP�CTTC[�QH

KPHNCOOCVQT[�OGFKCVQTU�CPF�KOOWPG�OQFWNCVQTU�TGNGCUGF�CV�VJG�CKTYC[�UWTHCEG�RTQXKFGU�C

RQUUKDNG�OGEJCPKUO�HQT�GHHGEVU�VQ�QEEWT�GNUGYJGTG�KP�VJG�DQF[�

�������1\QPG�/KZGF�YKVJ�1VJGT�2QNNWVCPVU
#NVJQWIJ�KV�KU�YGNN�MPQYP�VJCV�RQNNWVGF�CKT�EQPVCKPU�C�NCTIG�PWODGT�QH�EJGOKECN

URGEKGU��VJG�OQUV�EQOOQP�CRRTQCEJ�VQ�GXCNWCVKPI�CKT�RQNNWVKQP�GHHGEVU�WPFGT�NCDQTCVQT[

EQPFKVKQPU�JCU�DGGP�CUUGUUOGPV�QH�TGURQPUGU�EQPUGSWGPV�VQ�GZRQUWTG�VQ�UKPING�RQNNWVCPVU���6JKU

JCU�DGGP�VJG�ECUG�HQT�C�XCTKGV[�QH�TGCUQPU��PQV�VJG�NGCUV�QH�YJKEJ�KU�VJG�RTQDNGO�KPJGTGPV�KP

CFGSWCVGN[�EQPVTQNNKPI�VJG�EQPEGPVTCVKQPU�QH�OWNVKRNG�RQNNWVCPVU�UKOWNVCPGQWUN[���(WTVJGT�

CVOQURJGTKE�EJGOKUVT[�KU�XGT[�EQORNKECVGF��CPF�KV�KU�FKHHKEWNV�VQ�CFGSWCVGN[�CUUGUU�VJG�GZRQUWTG

OKZVWTG�CU�VJG�PWODGT�QH�EQPUVKVWGPV�RQNNWVCPVU�KPETGCUGU���1DUGTXGF�GHHGEVU�OC[�DG�TGNCVGF�VQ

WPMPQYP�TGCEVKQP�RTQFWEVU��VJG�OQPKVQTGF�RQNNWVCPVU�DGKPI�QPN[�UWTTQICVGU���1VJGT�RTQDNGOU

KPJGTGPV�KP�OKZVWTG�UVWFKGU�KPXQNXG�EQPUKFGTCVKQPU�UWEJ�CU�YJGVJGT�RQNNWVCPVU�CTG�RTGUGPVGF

UKOWNVCPGQWUN[�QT�KP�UGSWGPVKCN�QT�QXGTNCRRKPI�RCVVGTPU���+FGCNN[��VJG�UGNGEVGF�RCVVGTP�UJQWNF�CV

NGCUV�CRRTQZKOCVG�QPG�VJCV�QEEWTU�KP�VJG�CODKGPV�GPXKTQPOGPV���+P�URKVG�QH�VJGUG�FKHHKEWNVKGU�

KPHQTOCVKQP�HTQO�OKZVWTG�UVWFKGU�KU�KORQTVCPV�HTQO�VJG�UVCPFRQKPV�QH�CVVGORVU�VQ�DGVVGT

WPFGTUVCPF�TGURQPUGU�QH�JWOCPU�VQ�VJG�EQORNGZ�OKZVWTG�QH�CODKGPV�CKT���



�8

�8

�8

����

6JG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5�'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

GXCNWCVGF�VJG�NKOKVGF�FCVCDCUG�QH�KPHQTOCVKQP�CXCKNCDNG�QP�OKZVWTGU�QH�1 �YKVJ�QPG�QT�OQTG�

RQNNWVCPVU�CPF�EQPENWFGF�VJCV�RWNOQPCT[�HWPEVKQP�EJCPIGU�YGTG�PQ�OQTG�VJCP�CFFKVKXG�CPF��KP

OQUV�ECUGU��YGTG�CVVTKDWVCDNG�VQ�1 �CNQPG���5GXGTCN�PGY�UVWFKGU�JCXG�UKPEG�CRRGCTGF�KP�YJKEJ�

JWOCP�UWDLGEVU�YGTG�GZRQUGF�VQ�OKZVWTGU�QH�VYQ�QT�OQTG�RQNNWVCPVU�QT�VQ�KPFKXKFWCN�RQNNWVCPVU

UGSWGPVKCNN[�
6CDNG��������GZVGPFKPI�VJG�FCVCDCUG�HQT�EQPVTQNNGF�UVWFKGU���'RKFGOKQNQIKECN

UVWFKGU�CNUQ�JCXG�KPXGUVKICVGF�OKZVWTGU�QH�RQNNWVCPVU�CPF�JCXG�PQV�HQWPF�GXKFGPEG�UWIIGUVKXG�QH

U[PGTIKUVKE�GHHGEVU�
UGG�5GEVKQP������

���������1\QPG�CPF�5WNHWT�%QPVCKPKPI�2QNNWVCPVU
*QTXCVJ�GV�CN��
������EQORCTGF�VJG�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH�OCNG�UWDLGEVU


���VQ����[GCTU�QH�CIG��YKVJ�PQTOCN�DCUGNKPG�RWNOQPCT[�HWPEVKQP�VQ�HQWT�GZRGTKOGPVCN

EQPFKVKQPU���
���(#��
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���v����%�CPF����v����4*���1\QPG�GZRQUWTGU�YGTG�UGRCTCVGF�D[�CV�NGCUV���YGGMU���*GCNVJ[

UWDLGEVU�JCF�PQ�UKIPKHKECPV�RWNOQPCT[�HWPEVKQP�TGURQPUG�
�����QT�NGUU��VQ�1 �GZRQUWTG��

TGICTFNGUU�QH�VJG�1 �EQPEGPVTCVKQP�QT�VJG�CGTQUQN�RTGGZRQUWTG���#U�C�ITQWR��CUVJOCVKEU�JCF�

OGCP�FGETGOGPVU�KP�(8%�QH����QT�ITGCVGT�KP�QPN[�C�HGY�ECUGU��������HQNNQYKPI�VJG�0C%N�����

RRO�1 �EQODKPCVKQP�������HQNNQYKPI�VJG�0C%N������RRO�1 �EQODKPCVKQP��CPF������HQNNQYKPI� �

VJG�* 51 ������RRO�1 �EQODKPCVKQP���0Q�EQODKPCVKQP�QH�CGTQUQN�CPF�1 �EQPEGPVTCVKQP�KPFWEGF� � � �

C�FGETGOGPV�KP�('8 �QH����QT�ITGCVGT���#NVJQWIJ�VJG�UVCVKUVKECN�CPCN[UKU�KPFKECVGU�VJCV�GZRQUWTG�

VQ�* 51 �CGTQUQN�UKIPKHKECPVN[�CNVGTGF�VJG�RCVVGTP�QH�TGURQPUG�CPF�TGEQXGT[�VQ�1 �GZRQUWTG�QP� � �

VJG�PGZV�FC[�KP�CUVJOCVKEU��VJG�ITQWR�OGCP�FCVC�RTGUGPVGF�KP�VJG�TGRQTV�UJQY�VJCV�HWPEVKQPCNN[

VJGTG�KU�NKVVNG�FKHHGTGPEG�DGVYGGP�VJG�TGURQPUGU�VQ�VJG�XCTKQWU�GZRQUWTGU�QT�KP�VJG�VKOG�EQWTUG�QH

TGEQXGT[���6JG�KPFKXKFWCN�TGURQPUGU�QH�VJG�CUVJOCVKE�UWDLGEVU�CTG�TGRQTVGF�VQ�DG�OQTG�XCTKCDNG

VJCP�VJQUG�QH�VJG�JGCNVJ[�UWDLGEVU���#UVJOCVKE�UWDLGEVU�TGRQTVGF�OQTG�TGURKTCVQT[�U[ORVQOU

VJCP�JGCNVJ[�UWDLGEVU��DWV�VJGTG�YCU�PQ�FQUG�TGURQPUG�TGNCVKQPUJKR�DGVYGGP�1 �EQPEGPVTCVKQP�

CPF�U[ORVQO�KPVGPUKV[�HQT�JGCNVJ[�QT�CUVJOCVKE�UWDLGEVU���6JG�XCTKCDKNKV[�QH�VJG�TGURQPUGU�QH

VJG�CUVJOCVKE�UWDLGEVU�OCMGU�KPVGTRTGVCVKQP�QH�VJGUG�TGUWNVU�FKHHKEWNV���5QOG�QH�VJG�CUVJOCVKE

UWDLGEVU�YGTG�TGRQTVGF�VQ�GZRGTKGPEG�GZGTEKUG�KPFWEGF�DTQPEJQURCUO��CPF��YKVJQWV�(#�EQPVTQN

GZRQUWTGU��KV�KU�KORQUUKDNG�VQ�FGVGTOKPG�YJCV��KH�CP[��RQTVKQP�QH�VJG�CUVJOCVKE�UWDLGEVU	

TGURQPUG�KU�TGNCVGF�VQ�GZGTEKUG�KPFWEGF�DTQPEJQURCUO��EQORCTGF�VQ�VJCV�TGNCVGF�VQ�1 �GZRQUWTG��

-CICYC�
������GZRQUGF�,CRCPGUG�OGP�VQ�VJTGG�OKZVWTGU��
���1 �
�����RRO��
�01� �


�����RRO��
�* 51 �
�����I�O ���
���1 �
�����RRO��
�01 �
�����RRO��
�* 51� � � � � �
�


�����I�O ���QT�
���1 �
�����RRO��
�01 �
�����RRO��
�51 �
�����RRO�
�* 51�
� � � � �


�����I�O ����'ZRQUWTGU�YGTG���J�KP�FWTCVKQP��CPF�UWDLGEVU�GZGTEKUGF�HQT�C�VQVCN�QH����OKP�

FWTKPI�GZRQUWTG���CPF�HQT����OKP�FWTKPI�GZRQUWTGU���CPF�����5QOG�QH�VJG�UWDLGEVU�YGTG



�8

�8

�8

����

UOQMGTU���4GRQTVGF�U[ORVQOU�YGTG�CVVTKDWVGF�VQ�1 �GZRQUWTG��YJGTGCU�UOCNN�FGETGOGPVU�KP�

CKTYC[�EQPFWEVCPEG�
������YGTG�QDUGTXGF�HQNNQYKPI�GZRQUWTGU�VQ�OKZVWTGU���CPF�����#NVJQWIJ

VJG�OCIPKVWFG�QH�VJG�('8 �FGETGOGPV�KU�PQV�UVCVGF��C�RQUUKDNG�FGETGCUG�YCU�QDUGTXGF�CHVGT�

GZRQUWTG�����6JG�TGURQPUGU�QDUGTXGF�YKVJ�VJGUG�OKZGF�GZRQUWTG�EQPFKVKQPU�YGTG�PQ�FKHHGTGPV

VJCP�TGURQPUGU�TGRQTVGF�HQT�GZRQUWTGU�VQ�UKOKNCT�EQPEGPVTCVKQPU�QH�1 ��KPFKECVKPI�PQ�GPJCPEGF�

TGURQPUG�FWG�VQ�VJG�RTGUGPEG�QH�VJG�QVJGT�RQNNWVCPVU�KP�VJG�OKZVWTGU�

���������1\QPG�CPF�0KVTQIGP�%QPVCKPKPI�2QNNWVCPVU
#FCOU�GV�CN��
������TGRQTVGF�QP�VJG�TGURQPUGU�QH����OCNGU�CPF����HGOCNGU�
���VQ

���[GCTU�QH�CIG���CNN�JGCNVJ[�PQPUOQMGTU��GZRQUGF�VQ�
���(#��
�������RRO�1 ��
�������RRO�

01 ��CPF�
�������RRO�1 �
�����RRO�01 ���5WDLGEVU�YGTG�GZRQUGF�XKC�OQWVJRKGEG�HQT���J�� � �

FWTKPI�YJKEJ�VJG[�GZGTEKUGF�EQPVKPWQWUN[�CV�C� �QH�CDQWV����.�OKP�HQT�OCNGU�CPF����.�OKP'

HQT�HGOCNGU���6JG�GZRQUWTGU�YGTG�RTGUGPVGF�KP�TCPFQO�QTFGT��C�OKPKOWO�QH���FC[U�CRCTV��

6JGTG�YGTG�PQ�FKHHGTGPEGU�KP�CP[�RWNOQPCT[�HWPEVKQP�
('8 �FGETGOGPV�QH�CDQWV������DGVYGGP�

VJG�1 �CPF�01 �
�1 �GZRQUWTGU��GZEGRV�HQT�54 ��YJKEJ�YCU�NQYGT�HQNNQYKPI�01 �
� � � CY �

1 �

�����HQT�HGOCNGU�CPF�������HQT�OCNGU��VJCP�HQNNQYKPI�1 �CNQPG�

������HQT�HGOCNGU� �

CPF�
�����HQT�OCNGU��

-QGPKI�GV�CN��
������GZRQUGF����OCNG�CPF����HGOCNG�CFQNGUEGPVU�VQ�(#�������RRO

01 �������RRO�1 ��CPF������RRO�01 �
������RRO�1 ���6YGNXG�QH�VJG�UWDLGEVU�YGTG�JGCNVJ[� � � �

PQTOCNU��CPF�VJG�QVJGT����YGTG�CNNGTIKE�CUVJOCVKEU���6JG�CUVJOCVKEU��GZEGRV�HQT�QPG�YJQ�VQQM

PQ�TGIWNCT�OGFKECVKQPU��WUGF�QPG�QT�OQTG�QH�DGVC�CFTGPGTIKE�CIGPVU��VJGQRJ[NNKPG��CPF

CPVKJKUVCOKPGU���#UVJOCVKE�UWDLGEVU�VQQM�VJGKT�OQTPKPI�OGFKECVKQPU�KH�PGGFGF��DWV�TGHTCKPGF

HTQO�OGFKECVKQP�WUG�HQT�CV�NGCUV���J�RTKQT�VQ�VJG�GZRQUWTGU���6JG�OQWVJRKGEG�GZRQUWTGU�YGTG��

J�KP�FWTCVKQP��FWTKPI�YJKEJ�VJG�UWDLGEVU�GZGTEKUGF�KP����OKP�RGTKQFU�
OGCP� ��������v����'

.�OKP���CNVGTPCVGF�YKVJ����OKP�TGUV�RGTKQFU���0Q�EJCPIGU�KP�CP[�OGCUWTG�QH�RWNOQPCT[

HWPEVKQP�YGTG�QDUGTXGF�KP�PQTOCN�QT�CUVJOCVKE�UWDLGEVU�HQNNQYKPI�1 �QT�01 �
�1 �GZRQUWTG�� � �

5GSWGPVKCN�GZRQUWTG�VQ�����RRO�01 �QT�(#�HQT���J��HQNNQYGF���J�NCVGT�D[�C���J�

GZRQUWTG�VQ�����RRO�1 �YCU�KPXGUVKICVGF�D[�*C\WEJC�GV�CN��
������KP����JGCNVJ[��PQPUOQMKPI�

HGOCNGU�
���VQ����[GCTU�QH�CIG����5WDLGEVU�CNVGTPCVGF����OKP�RGTKQFU�QH�GZGTEKUG�
 �����'

.�OKP�O �$5#��CPF����OKP�TGUV�RGTKQFU�YJKNG�KP�VJG�GZRQUWTG�EJCODGT��CPF�TGUVGF�KP�CODKGPV�

CKT�FWTKPI�VJG���J�KPVGTGZRQUWTG�RGTKQF���6JG���GZRQUWTG�FC[U�YGTG�UGRCTCVGF�D[�CV�NGCUV��

YGGMU���#ODKGPV�EQPFKVKQPU�KP�VJG�GZRQUWTG�EJCODGT�YGTG�����%�CPF�����4*���)TQWR�OGCP

FGETGOGPVU�HQNNQYKPI�VJG�(#�1 �GZRQUWTG�UGSWGPEG�YGTG���������������������CPF��������HQT�

2'(4��(8%��('8 ��CPF�('( ��TGURGEVKXGN[���(QNNQYKPI�VJG�01 �1 �GZRQUWTG�UGSWGPEG�� ������ � �

VJG�ITQWR�OGCP�FGETGOGPVU�YGTG���������������������CPF���������TGURGEVKXGN[��HQT�2'(4�

(8%��('8 ��CPF�('( ���#NVJQWIJ�UOCNN��VJG�FKHHGTGPEGU�KP�('8 �CPF�('( �DGVYGGP� ������ � ������

VJG�(#�1 �CPF�01 �1 �GZRQUWTG�UGSWGPEGU�YGTG�UVCVKUVKECNN[�UKIPKHKECPV���6JGTG�YGTG�PQ� � �

FKHHGTGPEGU�KP�VJG�EJCPIGU�KP�54 �QT�U[ORVQOQNQI[�DGVYGGP�VJG�VYQ�GZRQUWTG�UGSWGPEGU���6JGCY

OQUV�UVTKMKPI�HKPFKPI�QH�VJKU�UVWF[�YCU�VJCV��CNVJQWIJ�DQVJ�GZRQUWTG�UGSWGPEGU�KPETGCUGF

CKTYC[�TGURQPUKXGPGUU�VQ�OGVJCEJQNKPG��TGURQPUKXGPGUU�YCU�RQVGPVKCVGF�D[�VJG

01 �1 �GZRQUWTG�UGSWGPEG�EQORCTGF�VQ�VJG�(#�1 �GZRQUWTG�UGSWGPEG�� � �

#TKU�GV�CN��
������GZCOKPGF�RWNOQPCT[�HWPEVKQP�TGURQPUGU�VQ�C���J�GZRQUWTG�VQ

����RRO�1 �HQNNQYKPI�C���J�GZRQUWTG�VQ������OI�O.�PKVTKE�CEKF�
*01 ��XQNWOG�OGCP� �

FKCOGVGT�������v������O��QT������OI�O.�YCVGT�
* 1��XQNWOG�OGCP�FKCOGVGT��������v�����

�O��HQI���6JKU�KU�C�EQOOQP�RCVVGTP�QH�RQNNWVCPV�GZRQUWTG�KP�EQCUVCN�%CNKHQTPKC�CTGCU���5WDLGEVU

YGTG����JGCNVJ[�CFWNVU����VQ����[GCTU�QH�CIG��VJG[�YGTG�RTGUETGGPGF�HQT�C�FGETGOGPV�QH�����QT
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ITGCVGT�KP�('8 �HQNNQYKPI���J�QH�GZRQUWTG�VQ�����RRO�1 ��FWTKPI�YJKEJ�VJG[�GZGTEKUGF�HQT���� �

OKP�QH�GCEJ�JQWT�
 ������.�OKP����&GETGOGPVU�KP�('8 �HQNNQYKPI�VJG�UETGGPKPI�1 �GZRQUWTG' � �

TCPIGF�HTQO����VQ�������6JG�VJTGG�GZRQUWTGU�
(#�
�1 ��* 1�HQI�
�1 ��CPF�*01 �HQI�
�1 �� � � � �

YGTG�RTGUGPVGF�KP�TCPFQO�QTFGT��CPF�YGTG�UGRCTCVGF�D[�C�OKPKOWO�QH���YGGMU���6JG�CWVJQTU

J[RQVJGUK\GF�VJCV�GZRQUWTG�VQ�CEKFKE�HQI��HQNNQYGF�D[�1 �GZRQUWTG��YQWNF�KPFWEG�ITGCVGT�

FGETGOGPVU�KP�(8%�CPF�('8 �VJCP�* 1�HQI�QT�CKT�HQNNQYGF�D[�1 �GZRQUWTG���+P�HCEV��DQVJ� � �

*01 �CPF�* 1�HQI�GZRQUWTG�UGGOGF�VQ�COGNKQTCVG�VJG�GHHGEV�QH�UWDUGSWGPV�1 �GZRQUWTG�QP� � �

('8 �CPF�(8%��CNVJQWIJ�QPN[�VJG�FKHHGTGPEG�DGVYGGP�VJG�('8 �TGURQPUGU�VQ�(#�
�1 �
������� � �

CPF�* 1�HQI�
�1 �
�������YCU�UKIPKHKECPV���)TQWR�OGCP�EQORCTKUQPU�QH�OGVJCEJQNKPG� �

TGURQPUKXGPGUU�CPF�1 �TGURQPUKXGPGUU�
FGHKPGF�CU�C�OKPKOWO�QH�C�����FGETGOGPV�KP�('8� �

HQNNQYKPI�VJG�RTGUETGGPKPI�1 �GZRQUWTG��UWIIGUV�VJCV�VJG�UWDLGEVU�ENCUUKHKGF�CU�1 �UGPUKVKXG��QP� �

VJG�CXGTCIG��JCF�NQYGT�OGVJCEJQNKPG�2% �FQUGU���6JG�KPFKXKFWCN�FCVC��JQYGXGT��FQ�PQV���5TCY

CNYC[U�UWRRQTV�VJKU�EQPENWUKQP���6YQ�QH����1 �UGPUKVKXG�UWDLGEVU�JCF�OGVJCEJQNKPG�2%� ���54CY

EQPEGPVTCVKQPU�CDQXG�VJG�CWVJQT	U�EWV�QHH�HQT�CKTYC[�J[RGTTGURQPUKXGPGUU��CPF���QH���

1 �PQPUGPUKVKXG�UWDLGEVU�JCF�J[RGTTGCEVKXG�CKTYC[U�DCUGF�QP�VJG�CWVJQTU	�ETKVGTKC�HQT�

OGVJCEJQNKPG�2% ����54CY

#TKU�GV�CN��
����D��HWTVJGT�GZCOKPGF�RWNOQPCT[�TGURQPUGU�VQ�EQODKPGF�1 �CPF�

*01 �GZRQUWTGU���6GP�JGCNVJ[��PQPUOQMKPI�CFWNVU�����VQ����[GCTU�QH�CIG��YGTG�GZRQUGF�VQ�

(#�������I�O �QH�*01 �ICU�RNWU�����RRO�1 ��QT�VQ�����RRO�1 �CNQPG���6JG�GZRQUWTG�RTQVQEQN�
� � �

YCU���J�KP�FWTCVKQP��YKVJ����OKP�+'�CV����.�OKP�CNVGTPCVKPI�YKVJ����OKP�TGUV�RGTKQFU�GCEJ

JQWT���2WNOQPCT[�HWPEVKQP�YCU�OGCUWTGF�FWTKPI�GCEJ�TGUV�RGTKQF��YJGTGCU�$#.��RTQZKOCN

CKTYC[�NCXCIG��CPF�DTQPEJKCN�DKQRUKGU�YGTG�RGTHQTOGF����J�CHVGT�EQORNGVKQP�QH�GCEJ�GZRQUWTG��

/GCP�('8 �CPF�(8%�FGETGCUGF��CPF�OGCP�54 �CPF�TGURKTCVQT[�U[ORVQO�UEQTGU�KPETGCUGF� CY

CETQUU�DQVJ�VJG�*01 �
�1 �CPF�VJG�1 �GZRQUWTGU���6JG�TGUWNVU�KPFKECVGF��JQYGXGT��VJCV� � �

*01 �EQODKPGF�YKVJ�1 �FKF�PQV�GZCEGTDCVG�VJG�RWNOQPCT[�HWPEVKQP�FGETGOGPVU�QT�TGURKTCVQT[� �

U[ORVQOU�ECWUGF�D[�1 �CNQPG���5KOKNCTN[��VJGTG�YGTG�PQ�UVCVKUVKECNN[�UKIPKHKECPV�FKHHGTGPEGU�

DGVYGGP�VJG�*01 �
�1 �CPF�VJG�1 �GZRQUWTGU�KP�VJG�EGNNWNCT�QT�DKQEJGOKECN�EQPUVKVWGPVU�KP� � �

GKVJGT�VJG�$#.�QT�RTQZKOCN�CKTYC[�NCXCIG�HNWKFU�QT�KP�VJG�DTQPEJKCN�DKQRU[�URGEKOGPU���6JG

CWVJQTU�EQPENWFGF�VJCV�*01 �FQGU�PQV�RQVGPVKCVG�VJG�KPHNCOOCVQT[�TGURQPUG�RTQFWEGF�D[�1 �KP� �

JGCNVJ[�KPFKXKFWCNU�

6JG�QDLGEVKXG�QH�C�UVWF[�D[�-QGPKI�GV�CN��
������YCU�VQ�KPXGUVKICVG�RQUUKDNG

KPVGTCEVKQPU�DGVYGGP�QZKFCPVU�
�����RRO�1 �
������RRO�01 ��CPF�CP�* 51 �CGTQUQN� � � �


����I�O ��YKVJ�C�OCUU�OGFKCP�CGTQF[PCOKE�FKCOGVGT�
//#&��QH������O�
v� ����������
I

6YGPV[�VYQ�CFQNGUEGPV�CNNGTIKE�CUVJOCVKEU�YJQ�CNUQ�JCF�GZGTEKUG�KPFWEGF�DTQPEJQURCUO�CPF�C

RQUKVKXG�TGURQPUG�VQ�C�UVCPFCTFK\GF�OGVJCEJQNKPG�DTQPEJQEJCNNGPIG�VGUV�EQORNGVGF�CNN

GZRQUWTGU���5WDLGEVU�KPJCNGF�(#��1 �
�01 ��1 �
�01 �
�* 51 ��QT�1 �
�01 �
��*01� � � � � � � � �

VJTQWIJ�C�OQWVJRKGEG�HQT����OKP�QP���EQPUGEWVKXG�FC[U���'CEJ�RCKT�QH�GZRQUWTGU�YCU�UGRCTCVGF

D[�CV�NGCUV���YGGM���5WDLGEVU�GZGTEKUGF�
 �CDQWV����VKOGU�(8%��CPF�TGUVGF�KP�CNVGTPCVKPI����'

OKP�RGTKQFU���2WNOQPCT[�HWPEVKQPU�
(8%��('8 �� �� ��CPF�4 ��YGTG�OGCUWTGF� OCZ��� OCZ��� 6

DGHQTG�CPF�CHVGT�GCEJ�GZRQUWTG�CPF�QP�VJG�FC[�HQNNQYKPI�VJG�UGEQPF�EQPUGEWVKXG�GZRQUWTG��CV

YJKEJ�VKOG�QPN[�RWNOQPCT[�HWPEVKQP�YCU�GXCNWCVGF�CPF�C�OGVJCEJQNKPG�DTQPEJQEJCNNGPIG�YCU

RGTHQTOGF���5KZ�CFFKVKQPCN�UWDLGEVU�DGICP�VJG�UVWF[��DWV�FTQRRGF�QWV�DGHQTG�EQORNGVKQP

DGECWUG�QH�WPEQOHQTVCDNG�U[ORVQOU�CUUQEKCVGF�YKVJ�VJG�GZRQUWTGU��PQPG�FTQRRGF�QWV�HQNNQYKPI

CP�(#�GZRQUWTG���6JGTG�YGTG�PQ�UVCVKUVKECNN[�UKIPKHKECPV�EJCPIGU�KP�CP[�OGCUWTGF�RCTCOGVGT�QH

RWNOQPCT[�HWPEVKQP�HQNNQYKPI�VJG�VJTGG�RQNNWVCPV�EQPVCKPKPI�GZRQUWTGU��EQORCTGF�VQ�VJG�(#

GZRQUWTG��EQPVTCT[�VQ�GZRGEVCVKQPU���
#NUQ�UGG�5GEVKQP�����HQT�TGNCVGF�GRKFGOKQNQIKECN�UVWFKGU��



�8

�8

����

���������1\QPG��2GTQZ[CEGV[N�0KVTCVG��CPF�/QTG�%QORNGZ�/KZVWTGU
*QTXCVJ�GV�CN��
������GZRQUGF����JGCNVJ[�[QWPI�YQOGP�
���VQ����[GCTU�QH�CIG��VQ


���(#��
��������RRO�1 ��
��������RRO�2#0��CPF�
��������RRO�1 �
������RRO�2#0���6JG� �

EJCODGT�GZRQUWTGU�YGTG���J�KP�FWTCVKQP��FWTKPI�YJKEJ�UWDLGEVU�CNVGTPCVGF����OKP�GZGTEKUG

RGTKQFU�
 ������.�OKP��CPF����OKP�TGUV�RGTKQFU���'ZRQUWTGU�YGTG�EQORNGVGF�KP�TCPFQO'

QTFGT�CPF�YGTG�CV�NGCUV���YGGM�CRCTV���'ZRQUWTG�VQ�2#0�CNQPG�FKF�PQV�KPFWEG�CP[�UKIPKHKECPV

EJCPIGU�KP�RWNOQPCT[�HWPEVKQP���$QVJ�1 �CPF�2#0�
�1 �GZRQUWTG�KPFWEGF�UKIPKHKECPV� �

FGETGOGPVU�KP�(8%��('8 ��CPF�('( ��JQYGXGT��VJG�FGETGOGPVU�HQNNQYKPI�VJG� ������

2#0�
�1 �GZRQUWTG�YGTG�UKIPKHKECPVN[�NCTIGT�
CXGTCIG�QH�CDQWV�������UWIIGUVKPI�KPVGTCEVKQP�
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�������*KIJ�#NVKVWFG�5VWFKGU
5[ORVQOU�CPF�RWNOQPCT[�HWPEVKQP�TGUWNVKPI�HTQO�GZRQUWTG�VQ�1 �KP�EQOOGTEKCN�

CKTETCHV�HN[KPI�CV�JKIJ�CNVKVWFGU�CPF�KP�CNVKVWFG�UKOWNCVKQP�UVWFKGU�YGTG�TGXKGYGF�KP�VJG�RTGXKQWU

ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������#VVGPVKQP�JCU�HQEWUGF�QP

VJG�JGCNVJ�GHHGEVU�KP�HNKIJV�ETGY��URGEKHKECNN[�HNKIJV�CVVGPFCPVU�DGECWUG�QH�VJGKT�RJ[UKECN�CEVKXKVKGU

CV�CNVKVWFG�CPF�GZRQUWTG�RCVVGTPU�VQ�RGCM�NGXGNU�QH�ECDKP�1 ���6JG�OQUV�SWCPVKVCVKXGN[�WUGHWN�

KPHQTOCVKQP�YCU�DCUGF�QP�C�UGTKGU�QH�J[RQDCTKE�UVWFKGU�QH�PQTOCN�PQPUOQMKPI�UWDLGEVU�YJQ

YGTG�GZRQUGF�VQ�������O�
������HV��CPF�1 �CV�EQPEGPVTCVKQPU�QH�����CPF�����RRO�HQT���QT���J�


.CVGIQNC�GV�CN�������C�D����+PETGCUGF�U[ORVQOU�CPF�RWNOQPCT[�HWPEVKQP�FGETGOGPVU�QEEWTTGF

CV�����RRO�DWV�PQV�CV�����RRO�WPFGT�NKIJV�GZGTEKUG�EQPFKVKQPU���*QYGXGT��VJG�GZRQUWTG

EQPFKVKQPU�FKF�PQV�TGHNGEV�JKIJGT�
RGCM��1 �EQPEGPVTCVKQPU�TGRQTVGF�VQ�QEEWT�KP�EGTVCKP�CKTETCHV�

CV�JKIJ�CNVKVWFGU�QT�VJG�JKIJGT�ECDKP�CNVKVWFGU�CVVCKPGF�D[�PGY�IGPGTCVKQP�EQOOGTEKCN�CKTETCHV���

0Q�TGRQTVU�JCXG�CRRGCTGF�UWDUGSWGPVN[�KP�VJG�NKVGTCVWTG�VJCV�URGEKHKECNN[�UVWF[�VJG

JGCNVJ�GHHGEVU�QH�CKTETCHV�ECDKP�1 ���*QYGXGT��1 �NGXGNU�YGTG�TGRQTVGF�VQ�DG�XGT[�NQY�
CXGTCIG� �

EQPEGPVTCVKQP������VQ������RRO��FWTKPI����TCPFQON[�UGNGEVGF�UOQMKPI�CPF�PQPUOQMKPI�HNKIJVU

KP������
0CIFC�GV�CN�����������0QPG�QH�VJG�HNKIJVU�GZEGGFGF�VJG�VKOG�YGKIJVGF�CXGTCIG�UVCPFCTF

QH������RRO�
FWTKPI�CP[���J�KPVGTXCN��RTQOWNICVGF�D[�VJG�7�5��(GFGTCN�#XKCVKQP

#FOKPKUVTCVKQP��RGTJCRU�TGNCVGF�VQ�VJG�WUG�QH�1 �UETWDDKPI�ECVCN[VKE�HKNVGTU�
/GNVQP����������

*QYGXGT��KP�HNKIJV�1 �GZRQUWTG�KU�RQUUKDNG�DGECWUG�ECVCN[VKE�HKNVGTU�CTG�PQV�PGEGUUCTKN[�KP�

EQPVKPWQWU�WUG�FWTKPI�HNKIJV�

�����(KGNF�CPF�'RKFGOKQNQI[�5VWFKGU
�������#EWVG�'HHGEVU�QH�1\QPG�'ZRQUWTG
���������+PVTQFWEVKQP

(KGNF�CPF�GRKFGOKQNQI[�UVWFKGU�CFFTGUUKPI�VJG�CEWVG�GHHGEVU�QH�1 �QP�NWPI�HWPEVKQP�

FGETGOGPVU�CPF�KPETGCUGF�OQTDKFKV[�CPF�OQTVCNKV[�KP�JWOCP�RQRWNCVKQPU�KPXQNXG�VJQUG

EQODKPCVKQPU�QH�GPXKTQPOGPVCN�EQPFKVKQPU�CPF�EQRQNNWVCPV�CPF�CEVKXKV[�NGXGNU�RTGUGPV�WPFGT

TGCN�YQTNF�EQPFKVKQPU�QH�1 �GZRQUWTG���6JKU�TGCN�YQTNF�TGNGXCPEG�KU�CP�CFXCPVCIG�QXGT�CPKOCN�

QT�JWOCP�EJCODGT�UVWFKGU���6JWU��TGUWNVU�QH�UWEJ�UVWFKGU�CTG�GUUGPVKCN�EQORQPGPVU�QH�CP

WPFGTUVCPFKPI�QH�QXGTCNN�GHHGEVU�QH�1 ���*QYGXGT��VJG�EQPFKVKQPU�WPFGT�YJKEJ�GRKFGOKQNQIKE�

UVWFKGU�CTG�ECTTKGF�QWV�ECPPQV�DG�EQPVTQNNGF�KP�VJG�UCOG�YC[�VJCV�VJG[�ECP�KP�GZRGTKOGPVCN

UVWFKGU���2CTCOGVGTU�VJCV�OC[�DG�FKHHKEWNV�QT�KORQUUKDNG�VQ�GUVKOCVG�QT�EQPVTQN�QWVUKFG�VJG

NCDQTCVQT[�KPENWFG�CEVWCN�1 �GZRQUWTGU��NGXGNU�QH�VGORGTCVWTG��4*��CNNGTIGPU��EQTTGNCVGF�

RQNNWVCPVU�QVJGT�VJCP�1 ��CPF�DTGCVJKPI�TCVGU�CPF�CEVKXKV[�RCVVGTPU�QH�UWDLGEVU���8CTKCVKQPU�KP�

VJGUG�HCEVQTU�ECP�DG�KORQTVCPV�UQWTEGU�QH�XCTKCDKNKV[�KP�FCVC�CPF�TGUWNVU�CPF�OC[��WPFGT�EGTVCKP

EQPFKVKQPU��NGCF�VQ�DKCUGU�
G�I���EQPHQWPFKPI��KP�TGUWNVU���6JGUG�CPF�QVJGT�KUUWGU�QH�KORQTVCPEG

KP�VJG�KPVGTRTGVCVKQP�QH�GRKFGOKQNQI[�UVWF[�TGUWNVU�CTG�FKUEWUUGF�KP�VJG�UGEVKQPU�DGNQY�

6JG�NKOKVCVKQPU�QH�GRKFGOKQNQIKE�UVWFKGU�QH�1 �JGCNVJ�GHHGEVU�PQVGF�CDQXG�YGTG�

JKIJNKIJVGF�KP�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��

�������YJKEJ�TGCEJGF�VJG�EQPENWUKQP�VJCV��DGECWUG�QH�UWEJ�HCEVQTU��GRKFGOKQNQIKE�UVWFKGU�QP�VJG

CEWVG�GHHGEVU�QH�1 �QP�NWPI�HWPEVKQP�CXCKNCDNG�CV�VJCV�VKOG�FKF�PQV�RTQXKFG�KPHQTOCVKQP�VJCV�KU�

SWCPVKVCVKXGN[�WUGHWN�KP�VJG�UVCPFCTF�UGVVKPI�RTQEGUU���5KPEG�RWDNKECVKQP�QH�VJG������1 �ETKVGTKC�

FQEWOGPV��JQYGXGT��TGUWNVU�JCXG�DGEQOG�CXCKNCDNG�HTQO�C�UWDUVCPVKCN�PWODGT�QH�YGNN�

EQPFWEVGF��KPFKXKFWCN�NGXGN�UVWFKGU�CPF�CIITGICVG�NGXGN��VKOG�UGTKGU�UVWFKGU���0GY�UVCVKUVKECN
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VGEJPKSWGU�CNUQ�JCXG�DGEQOG�CXCKNCDNG�VQ�FGCN�YKVJ�EQPHQWPFGTU�VJCV�YGTG�PQV�CRRTQRTKCVGN[

EQPUKFGTGF�YJGP�VJG�FCVC�YGTG�HKTUV�CPCN[\GF���+P�VJG�HQNNQYKPI�UGEVKQPU��VJG�OQTG�TGEGPV

UVWFKGU�CPF�TGCPCN[UGU�QH�QNFGT�UVWFKGU�YKNN�DG�GXCNWCVGF�EQNNGEVKXGN[�

���������+PFKXKFWCN�.GXGN�5VWFKGU
6JG�UVWFKGU�FKUEWUUGF�KP�VJKU�UGEVKQP�HCNN�KPVQ�VJTGG�OCKP�ECVGIQTKGU���
���UWOOGT

ECOR�UVWFKGU��
���GZGTEKUG�UVWFKGU��CPF�
���FCKN[�NKHG�UVWFKGU���5WOOGT�ECOR�UVWFKGU�KPXQNXG

EQNNGEVKQP�QH�UGSWGPVKCN�
WUWCNN[�FCKN[��FCVC�QP�NWPI�HWPEVKQP��TGURKTCVQT[�U[ORVQOU��CPF

GPXKTQPOGPVCN�EQPFKVKQPU�QXGT�VJG�EQWTUG�QH���QT���YGGM�CVVGPFCPEG�CV�ECORU���'ZGTEKUG�UVWFKGU

CTG�WPKSWG�KP�VJCV�NWPI�HWPEVKQP�CPF�TGURKTCVQT[�U[ORVQOU�CTG�OGCUWTGF�DGHQTG�CPF�CHVGT�GCEJ

QH�C�UGTKGU�QH�FKUETGVG�GZGTEKUG�GXGPVU�KP�VJG�RTGUGPEG�QH�CODKGPV�CKT�RQNNWVKQP���&CKN[�NKHG

UVWFKGU�OGCUWTG�NWPI�HWPEVKQP��TGURKTCVQT[�U[ORVQOU��CPF�GZCEGTDCVKQP�QH�GZKUVKPI�TGURKTCVQT[

FKUGCUGU��CNQPI�YKVJ�GPXKTQPOGPVCN�XCTKCDNGU�CV�TGIWNCT�KPVGTXCNU�KP�VJG�EQWTUG�QH�PQTOCN�FCKN[

CEVKXKVKGU�QH�C�RQRWNCVKQP���6JGUG�KPENWFG�UVWFKGU�QH�JGCNVJ[�CFWNVU�CPF�UEJQQN�CIGF�EJKNFTGP�CU

YGNN�CU�UVWFKGU�QH�KPFKXKFWCNU�YKVJ�RTGGZKUVKPI�FKUGCUG�
G�I���CUVJOC����/GFKECVKQP�WUG�CNUQ�OC[

DG�OQPKVQTGF�KP�CUVJOCVKEU���5VWFKGU�QH�VJKU�MKPF�VJCV�HQEWU�QP�GZCEGTDCVKQP�QH�CUVJOC

U[ORVQOU�WUWCNN[�JCXG�DGGP�TGHGTTGF�VQ�CU�RCPGN�UVWFKGU�

6JG�KORQTVCPV�FKHHGTGPEGU�COQPI�VJG�VJTGG�UVWF[�V[RGU�TGNCVG�RTKOCTKN[�VQ�KUUWGU�QH

GZRQUWTG�CUUGUUOGPV���$GECWUG�UWDLGEVU�WUWCNN[�CTG�QWV�QH�FQQTU�QT�KP�YGNN�XGPVKNCVGF�ECDKPU�

GZRQUWTG�GUVKOCVKQP�GTTQTU�CTG�OKPKOK\GF�KP�ECOR�CPF�GZGTEKUG�UVWFKGU���+P�EQPVTCUV��NCTIGT

GZRQUWTG�GUVKOCVKQP�GTTQTU�OC[�QEEWT�KP�FCKN[�NKHG�UVWFKGU���%COR�CPF�FCKN[�NKHG�UVWFKGU�GPCDNG

CUUGUUOGPV�QH�VJG�GHHGEVU�QH�EWOWNCVKXG�1 �GZRQUWTGU��YJGTGCU�GZGTEKUG�UVWFKGU�NKOKV�CVVGPVKQP�

VQ�TCVJGT�DTKGH�GZRQUWTGU���'ZGTEKUG�UVWFKGU�QHHGT�VJG�RQVGPVKCN�QH�CUUGUUKPI�KPFKXKFWCN� �XCNWGU'

CPF�1 �EQPEGPVTCVKQPU�FWTKPI�VJG�TGNGXCPV�GZRQUWTG�RGTKQF��YJGTGCU�UWEJ�CUUGUUOGPVU�CTG�OQTG�

FKHHKEWNV�KP�ECOR�CPF�FCKN[�NKHG�UVWFKGU�

#NVJQWIJ�VJG�UVWF[�FGUKIPU�FKHHGT�KP�UQOG�YC[U��VJG�EGPVTCN�FGUKIP�HGCVWTG�QH�CNN�QH

VJGUG�UVWF[�V[RGU�KU�VJG�EQNNGEVKQP�QH�TGRGCVGF�OGCUWTGOGPVU�QP�KPFKXKFWCNU���6JKU�HGCVWTG�KU

GZRNQKVGF�KP�FCVC�CPCN[UKU�D[�JCXKPI�GCEJ�UWDLGEV�UGTXG�CU�JKU�QT�JGT�QYP�EQPVTQN���(QT

EQPVKPWQWU�QWVEQOGU�UWEJ�CU�NWPI�HWPEVKQP��UWDLGEV�URGEKHKE�NKPGCT�TGITGUUKQPU�CTG�WUWCNN[

RGTHQTOGF�YKVJ�NWPI�HWPEVKQP�
QT�EJCPIG�KP�NWPI�HWPEVKQP��CU�VJG�QWVEQOG�XCTKCDNG�CPF�1 �QT�

QVJGT�GPXKTQPOGPVCN�HCEVQTU�CU�VJG�GZRNCPCVQT[�XCTKCDNG���6JG�TGITGUUKQP�UNQRG�KU�C�OGCUWTG�QH

KPFKXKFWCN�NWPI�HWPEVKQP�TGURQPUG�VQ�1 ���6JG�OGCP�UNQRG�CETQUU�KPFKXKFWCNU�QHVGP�KU�WUGF�CU�C�

OGCUWTG�QH�VJG�CXGTCIG�RQRWNCVKQP�TGURQPUG���#�OQTG�UVCVKUVKECNN[�XCNKF�CRRTQCEJ�KPXQNXGU

EQORWVKPI�VJG�OGCP�UNQRG�YKVJ�YGKIJVKPI�RTQRQTVKQPCN�VQ�VJG�KPXGTUG�XCTKCPEGU�QH�VJG

KPFKXKFWCN�UNQRGU���#P�CNVGTPCVKXG�CRRTQCEJ�JCU�DGGP�VQ�WUG�CPCN[UKU�QH�EQXCTKCPEG�OGVJQFU�VQ

HKV�C�RQRWNCVKQP�RQQNGF�UNQRG�CPF�UGRCTCVG��UWDLGEV�URGEKHKE�[�KPVGTEGRVU���6Q�FCVG��PQ�UVWFKGU

JCXG�WUGF�PQPNKPGCT�
G�I���SWCFTCVKE��OQFGNU�KP�TGNCVKPI�NWPI�HWPEVKQP�FGETGOGPVU�VQ

1 �GZRQUWTGU��YJKEJ�KP�EJCODGT�UVWFKGU�JCXG�DGGP�UJQYP�VQ�DGVVGT�FGUETKDG�VJG�HWPEVKQPCN�

TGNCVKQPUJKR�DGVYGGP�1 �GZRQUWTGU�CPF�NWPI�HWPEVKQP�FGETGOGPVU�
UGG�%JCRVGT����

5GEVKQP���������

+UUWGU�KP�VJG�+PVGTRTGVCVKQP�QH�+PFKXKFWCN�.GXGN�5VWFKGU
6JG�OQUV�DCUKE�SWGUVKQP�CHHGEVKPI�VJG�KPVGTRTGVCVKQP�QH�CEWVG�1 �GRKFGOKQNQI[�

UVWFKGU�KU�YJGVJGT�
CPF�KH�UQ��VQ�YJCV�GZVGPV��VJG�CUUQEKCVKQPU�QDUGTXGF�DGVYGGP�1 �CPF�

FGETGCUGF�RWNOQPCT[�HWPEVKQP�CTG�ECWUCNN[�TGNCVGF�VQ�1 �CPF�PQV�OGTGN[�FWG�VQ�EQPHQWPFKPI�D[�

UQOG�QVJGT�HCEVQT�
G�I���VGORGTCVWTG��CNNGTIGPU��VKOG�VTGPFU�KP�URKTQOGVT[��QT�QVJGT�RQNNWVCPVU���
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$[�FGHKPKVKQP��C�EQPHQWPFGT�KU�CP�WPOGCUWTGF�QT�WPCEEQWPVGF�HQT�XCTKCDNG�VJCV�JCU�CP�GHHGEV�QP

VJG�OGCUWTGF�QWVEQOG�CPF�CNUQ�KU�EQTTGNCVGF�YKVJ�1 �EQPEGPVTCVKQPU���8CTKCDNGU�VJCV�UCVKUH[�

QPN[�QPG�QH�VJGUG�VYQ�EQPFKVKQPU�CTG�PQV�EQPHQWPFGTU���(QT�GZCORNG��C�XCTKCDNG�VJCV�CHHGEVU

NWPI�HWPEVKQP�DWV�KU�KPFGRGPFGPV�QH�1 �YQWNF�CFF�XCTKCVKQP�VQ�NWPI�HWPEVKQP�OGCUWTGOGPVU�DWV�

YQWNF�PQV�EQPHQWPF�CP�1 �NWPI�HWPEVKQP�CPCN[UKU��CPF�C�XCTKCDNG�VJCV�EQTTGNCVGU�YKVJ�1 �DWV� �

FQGU�PQV�FKTGEVN[�CHHGEV�NWPI�HWPEVKQP�
KP�VJG�TCPIG�QH�OGCUWTGOGPVU��YQWNF�PQV�EQPHQWPF�CP

CPCN[UKU�QH�1 �GHHGEVU���1VJGT�XCTKCDNGU�OKIJV�OQFKH[�VJG�GHHGEV�QH�1 �QP�NWPI�HWPEVKQP��VJGTGD[� �

KPETGCUKPI�QT�FGETGCUKPI�VJG�1 �GHHGEV�WPFGT�VJG�EQPFKVKQPU�QH�UVWF[���'RKFGOKQNQIKUVU�TGHGT�VQ�

VJKU�NCVVGT�RJGPQOGPQP�CU��GHHGEV�OQFKHKECVKQP����6JG�RTGUGPEG�QH�GHHGEV�OQFKHKECVKQP�FQGU�PQV

DKCU�VJG�TGUWNVU�QH�C�UVWF[��DWV�ECP�RTQXKFG�KPUKIJVU�KPVQ�VJG�TCPIG�QH�GHHGEV�OCIPKVWFGU�
G�I��

UNQRG�QH�NWPI�HWPEVKQP�FGETGOGPV�QP�1 �NGXGN��VJCV�QEEWT�WPFGT�XCT[KPI�GPXKTQPOGPVCN�

EQPFKVKQPU���

#ODKGPV�CKT�VGORGTCVWTG�QHVGP�GZJKDKVU�C�OQFGTCVG�VQ�JKIJ�EQTTGNCVKQP�QXGT�VKOG

YKVJ�1 �KP�CEWVG�GRKFGOKQNQI[�UVWFKGU�FWG��KP�RCTV��VQ�VJG�FGRGPFGPEG�QH�1 �HQTOCVKQP�TCVG�QP� �

NKIJV�KPVGPUKV[���#OQPI�VJG�UVWFKGU�TGXKGYGF�KP�VJKU�UGEVKQP��EQTTGNCVKQPU�TCPIKPI�HTQO�������VQ

�����
OGCP���������JCXG�DGGP�TGRQTVGF���%QTTGNCVKQPU�DGVYGGP�1 �CPF�4*��YJGP�TGRQTVGF��

JCXG�DGGP�KP�VJG�TCPIG������VQ��������5GXGTCN�JWOCP�EJCODGT�UVWFKGU�JCXG�GZCOKPGF�VJG
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01 � 1 � 51 � * 51 � R*� 2/ � 2/ � 4*�Z � � � � �� ���
�

VGORGTCVWTG� DCTQOGVTKE RTGUUWTG� CPF YKPF

URGGF CPF FKTGEVKQP CNUQ YGTG OGCUWTGF�

'HHGEVU QH RQNNWVCPVU CPF QVJGT GPXKTQPOGPVCN XCTKCDNGU QP

U[ORVQOU CPF NWPI HWPEVKQP YGTG GZCOKPGF KP EJKNFTGP

CVVGPFKPI C UWOOGT ECOR CV .CMG %QWEJKEJKPI� CDQWV ���

MO PQTVJ QH 6QTQPVQ� 10� 5VWF[ YCU EQPFWEVGF ,WPG ��

VJTQWIJ ,WN[ �� ����� P � ��� �� PQPCUVJOCVKEU


�� OCNGU� �� HGOCNGU� CPF �� CUVJOCVKEU 
�� OCNGU�

�� HGOCNGU�� CXI� CIG � ���� [GCTU� 5[ORVQO

SWGUVKQPPCKTG CPF HWPEVKQP VGUVU IKXGP VYKEG FCKN[ VQ GCEJ

EJKNF DGVYGGP ���� CPF ���� C�O� CPF ���� CPF ���� R�O�

%JKNFTGP	U CEVKXKV[ NGXGNU PQV GUVKOCVGF�

5VTQPIGUV CUUQEKCVKQP DGVYGGP NWPI HWPEVKQP CPF

GPXKTQPOGPVCN XCTKCDNGU YCU KP PQPCUVJOCVKEU� YKVJ

(8% FGETGOGPVU UKIPKHKECPVN[ EQTTGNCVGF 
R � �����

YKVJ NCIIGF�CXI 51 � 2/ � CPF VGORGTCVWTG�� ���

7PNCIIGF 2'(4 UKIPKHKECPVN[ EQTTGNCVGF YKVJ � J 1 ��
#NUQ� UKIPKHKECPV CUUQEKCVKQP QH VGORGTCVWTG YKVJ CNN

NWPI HWPEVKQP KPFKEGU KP PQPCUVJOCVKEU� DWV PQV KP

CUVJOCVKEU� %QGHHKEKGPV QH XCTKCVKQP UVCDNG CETQUU

OQTPKPI CPF GXGPKPI VGUVU�

4CK\GPPG GV CN� 
�����D

��J 1 TCPIGF HTQO ��� VQ ��� RRD� OCZ ��J�

1  ��� RRD QP �� FC[U QH VQVCN UVWF[�


� YGGMU�� (QT QVJGT RQNNWVCPVU CPF XCTKCDNGU

OGCUWTGF� UGG 4CK\GPPG GV CN� 
����� DGECWUG

UCOG RTQVQEQN WUGF JGTG CU KP VJCV UVWF[�


C� 'HHGEVU QH RQNNWVCPVU CPF QVJGT GPXKTQPOGPVCN XCTKCDNGU

QP NWPI HWPEVKQP YGTG GZCOKPGF KP IKTNU CVVGPFKPI QPG QH

VJTGG ��YGGM )KTN )WKFG ECOR UGUUKQPU QP VJG PQTVJ UJQTG

QH .CMG 'TKG� %QJQTV 
P � ���� UETGGPGF D[ /% CPF

UMKP�RTKEM VGUVU HQT �� EQOOQP TGURKTCVQT[ CNNGTIGPU�

HKXG CUVJOCVKEU YKVJFTCYP HTQO VJG UVWF[ 
P � ���� .WPI

HWPEVKQP VGUVU CFOKPKUVGTGF VYKEG FCKN[� %JKNFTGP	U CEVKXKV[

NGXGNU PQV GUVKOCVGF�


C� #UUQEKCVKQPU DGVYGGP CGTQOGVTKE FCVC CPF NWPI

HWPEVKQP OGCUWTGOGPVU YGTG PQV TGRQTVGF D[ RQNNWVCPV

KP VJKU TGHGTGPEG� #IITGICVG CPCN[UKU HQT HWNN UVWF[ PQV

TGRQTVGF� .WPI HWPEVKQP EJCPIGU TGRQTVGF HQT � GRKUQFG

FC[U QPN[� ('8 FGETGOGPVU UVCVKUVKECNN[ UKIPKHKECPV QP�

� GRKUQFG FC[U HQT OGVJCEJQNKPG� PQPTGURQPUKXG

UWDLGEVU�

4CK\GPPG GV CN�


����� �����D


D� 5WDUGV QH �� IKTNU 
� /%
� � /%�� UVWFKGF RTG� CPF

RQUVGZGTEKUG QP � NQY�RQNNWVKQP 
EQPVTQN� FC[ CPF

� RGCM�RQNNWVKQP FC[ 
GRKUQFG� � J 1  ��� RRD��

51  �� �I�O ���
� �


D� )TQWR OGCP (8% KPETGCUGF RQUVGZGTEKUG KP VJG

P � �� UWDUGV D[ �� O.� �� O. KP /%� CPF �� O. KP

/%
� 2QNNWVKQP GHHGEV PQV UVCVKUVKECNN[ UKIPKHKECPV�

%QPVKPWQWU ��J 1 � 51 � 01 � CPF CEKF� � �

CGTQUQNU 
CU * 51 �� ��J 1 TCPIG �� � �

������ RRD� OCZ ���J CEKF RCTVKENG

EQPEGPVTCVKQP � �� �I�O KP QPG GRKUQFG��

(2 51 ��� �I�O HQT RGCM JQWT��
� �

6KOG�CEVKXKV[ OQFGN WUGF VQ GXCNWCVG NKMGN[ EWOWNCVKXG


� J� 1 CPF * 51 GZRQUWTGU�FQUGU GZRGTKGPEGF D[� � �

EJKNFTGP KP CDQXG .CMG 'TKG )KTN )WKFG ECOR UVWF[�

UWOOGT ����� 5GG 4CK\GPPG GV CN� 
����� ����� HQT

RTQVQEQN CPF TGNCVGF KPHQTOCVKQP� &QUKOGVT[ OQFGN YCU

FGXGNQRGF HQT TGNCVKPI JGCTV TCVG 
HTQO C ���OKP� ITCFGF�

E[ENG GTIQOGVGT VGUV� VQ XGPVKNCVKQP CPF VJGP VQ 1 CPF�

* 51 EQPEGPVTCVKQP� #NUQ� HKXG TCPFQON[ UGNGEVGF� �

EJKNFTGP YQTG RQTVCDNG JGCTV�TCVG OQPKVQTU� RTQXKFKPI FCVC

HQT WUG KP VJG FQUKOGVTKE OQFGN�

#RRNKECVKQP QH VJG FQUKOGVT[ OQFGN WUGF VQ GUVKOCVG

KPFKXKFWCN ��J EWOWNCVKXG FQUGU HQT 1 CPF * 51� � �

GZRQUWTGU QP � EQPVTQN CPF � GRKUQFG FC[ KPFKECVGF

PGICVKXG VTGPF KP NWPI HWPEVKQP 
2'(4� CU EWOWNCVKXG

FQUG KPETGCUGF HQT DQVJ 1 CPF * 51 � CNVJQWIJ UNQRGU� � �

HQT GCEJ FKF PQV FKHHGT UKIPKHKECPVN[ HTQO \GTQ 
R  

������

4CK\GPPG CPF 5RGPINGT


�����D
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2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

/CZ � J 1 TCPIGF HTQO �� VQ ���� RRD� YKVJ�

OCZ � J  �� RRD QP � QH �� FC[U QH 1�

TGEQTFGF� 1 � 51 * 51 � 2/ � 2/ �� �� � � �� ���

VGORGTCVWTG� JWOKFKV[� CPF YKPF URGGF CPF

FKTGEVKQP OGCUWTGF� .GXGNU PQV TGRQTVGF HQT

51 � R*� 01 � CPF 0* �� � �



'HHGEVU QH RQNNWVCPVU CPF QVJGT GPXKTQPOGPVCN XCTKCDNGU QP

TGURKTCVQT[ HWPEVKQPU KP �� EJKNFTGP 
�� DQ[U� �� IKTNU� CIGU

����� CVVGPFKPI � VQ � YGGMU QH UWOOGT ECOR CV (CKTXKGY

.CMG� 0,� 5WDUGVU YGTG P � �� HQT CNN � YGGMU� P � �� HQT

HKTUV � YGGMU QPN[� P � �� HQT NCUV � YGGMU QPN[� 5[ORVQO

SWGUVKQPPCKTG� (8%� ('8 � //'(� CPF 2'4( 
D[�

URKTQOGVT[� YGTG OGCUWTGF QPEG GCEJ VGUV FC[ 
OQUV QH FC[U

KP ECOR� UQOGVKOG DGVYGGP ����� C�O� CPF ���� R�O� #NN

EJKNFTGP JCF XCNKFCVGF URKTQOGVTKE FCVC HQT �� FC[U QH VJGKT ��

QT ��YGGM ECOR UVC[� #EVKXKV[ NGXGNU QH VJG EJKNFTGP YGTG PQV

GUVKOCVGF� 4GURKTCVQT[ JGCNVJ UVCVWU FGVGTOKPGF D[ RCTGPVCN

SWGUVKQPPCKTG QPN[� %JKNFTGP UNGRV KP UETGGPGF�KP UJGNVGTU DWV

QVJGTYKUG YGTG GZRQUGF VQ CODKGPV CKT �� J�FC[� #XGTCIG

TGITGUUKQP UNQRGU HQT TGURKTCVQT[ HWPEVKQP XU� OCZ ��J 1�

EQPEGPVTCVKQP TGRQTVGF HQT VJG HWNN EQJQTV� HQT DQ[U CPF IKTNU

UGRCTCVGN[� CPF HQT UWDUGVU KP CVVGPFCPEG HQT CNN � YGGMU CPF

HQT TGURGEVKXG ��YGGM UGUUKQPU� 4GITGUUKQPU CNUQ TGRGCVGF HQT

FCVC DGNQY �� CPF �� RRD ��J 1 � CPF HQT FCVC YKVJ 6*+ ����

�(�

#XGTCIG TGITGUUKQP UNQRGU 
v5'� YGTG ����� v ����

CPF ����� v ���� O.�RRD HQT (8% CPF ('8 ��
TGURGEVKXGN[� CPF ����� v ���� CPF ����� v

���� O.�U�RRD HQT 2'(4 CPF //'(� TGURGEVKXGN[�

/QUV UNQRGU QH TGITGUUKQP UKIPKHKECPV CV R � ����


FKHHGTGPEGU HTQO \GTQ�� 0QV ENGCT KH UNQRGU HQT FCVC

UWDUGVU UKIPKHKECPVN[ FKHHGTGPV HTQO GCEJ QVJGT 
G�I��

HWPEVKQP XU� 1 � �� RRD CPF HWPEVKQP XU��

1 � �� RRD�� 0Q HQTOCN CPCN[UKU RGTHQTOGF HQT�

RQUUKDNG EQPEGPVTCVKQP VJTGUJQNF�

5RGMVQT GV CN� 
����C�D
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2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

/CZKOCN � J 1 EQPEGPVTCVKQPU TCPIGF HTQO�

CRRTQZKOCVGN[ �� VQ ��� RRD QXGT VJG EQWTUG

QH VJG UVWF[� ���J CXGTCIG CGTQUQN CEKFKV[

OGCUWTGOGPVU TCPIGF HTQO PGCT � VQ

���� �I�O 
* 51 GSWKXCNGPV�� 6GORGTCVWTG�
� �

CPF 4* OGCUWTGF� DWV NGXGNU PQV TGRQTVGF�

6*+ TGCEJGF C OCZKOWO QH �� �(� #NN

GPXKTQPOGPVCN OGCUWTGOGPVU YGTG OCFG QP

UKVG�

'HHGEVU QH 1 CPF QVJGT GPXKTQPOGPVCN XCTKCDNGU QP NWPI�

HWPEVKQP UVWFKGF KP C ITQWR QH �� EJKNFTGP 
�� IKTNU�

�� DQ[U� CIGU ����� CV C ��YGGM� ���� UWOOGT ECOR KP

UQWVJYGUVGTP 0GY ,GTUG[ 
(CKTXKGY .CMG�� 5COG NQECVKQP

WUGF KP RTGXKQWU ECOR UVWF[ D[ UCOG KPXGUVKICVQTU�

5WDLGEVU JCF PQ JKUVQT[ QH NWPI FKUGCUGU QT CVQR[� 6YQ

NWPI HWPEVKQP OGCUWTGOGPV RGTKQFU GCEJ FC[ 
C�O� CPF

R�O�� CNQPI YKVJ EQNNGEVKQP QH TGURKTCVQT[ U[ORVQO FCVC�

&CVC EQNNGEVGF FWTKPI QT CHVGT RGTKQFU QH TCKP YGTG

GZENWFGF HTQO CPCN[UKU� 4GUWNVU HQT (8%� ('8 ��
('8 �(8%� ('( � CPF 2'(4 TGRQTVGF� .KPGCT FC[�QH�� ������

UVWF[ VTGPFU YGTG GZCOKPGF HQT NWPI HWPEVKQP� 5WDLGEV�

URGEKHKE NKPGCT TGITGUUKQPU YGTG RGTHQTOGF TGNCVKPI NWPI

HWPEVKQP KP C�O�� R�O�� CPF R�O� � C�O� FKHHGTGPEGU VQ 1�

CXGTCIGF QXGT XCTKQWU RGTKQFU� #XGTCIG UNQRGU CETQUU

UWDLGEVU YGTG VGUVGF HQT UKIPKHKECPV FKHHGTGPEGU HTQO \GTQ�

4GITGUUKQPU YGTG TGRGCVGF CHVGT GZENWFKPI FC[U YKVJ 1 CV�

QT CDQXG ��� RRD� 4GITGUUKQP TGUKFWCNU YGTG VGUVGF HQT

EQTTGNCVKQP YKVJ 6*+ CPF * EQPEGPVTCVKQPU�


0Q UKIPKHKECPV NKPGCT FC[�QH�UVWF[ GHHGEV UGGP HQT CP[ QH

VJG NWPI HWPEVKQP XCTKCDNGU VGUVGF� DWV VJG NKPGCT OQFGN

OC[ PQV JCXG DGGP QRVKOCN HQT VGUVKPI VJKU GHHGEV� +P C

UWDUGV QH �� UWDLGEVU YKVJ CV NGCUV � EQPUGEWVKXG FC[U QH

NWPI HWPEVKQP OGCUWTGOGPVU� OGCP TGITGUUKQP UNQRGU QH

C�O� NWPI HWPEVKQP XCTKCDNGU QP RTGXKQWU�FC[ OGCP QT ��J

OCZKOWO 1 YGTG CNN UKIPKHKECPVN[ PGICVKXG 
G�I�� OGCP�

UNQRG QH ('8 QP ��J OCZKOWO 1 YCU� �

����� v ���� O.�RRD�� 6JGUG TGUWNVU UWIIGUV C RQUUKDNG

ECTT[�QXGT GHHGEV HTQO RTGXKQWU�FC[ 1 GZRQUWTGU� +P VJG�

HWNN UGV QH �� UWDLGEVU� TGITGUUKQPU QH R�O� NWPI HWPEVKQP

QP RTGXKQWU�JQWT 1 � OCZKOWO ��J 1 HQT UCOG FC[� QT� �

CXGTCIG 1 HQT FC[ YGTG UKIPKHKECPVN[ PGICVKXG KP OQUV�

ECUGU 
G�I�� OGCP UNQRG QH ('8 QP RTGXKQWU�JQWT 1 YCU� �

����� v ���� O.�RRD�� #NN TGITGUUKQPU QH VJG R�O� �

C�O� NWPI HWPEVKQP FKHHGTGPEGU QP KPVGTXGPKPI 1�

EQPEGPVTCVKQPU YGTG UKIPKHKECPVN[ PGICVKXG 
G�I�� OGCP

UNQRG QH ('8 QP OGCP 1 DGVYGGP C�O� CPF R�O�� �

OGCUWTGOGPVU YCU ����� =v����? O.�RRD�� 0Q

EQTTGNCVKQP UGGP DGVYGGP TGITGUUKQP TGUKFWCNU CPF 6*+ QT

* EQPEGPVTCVKQPU� KPFKECVKPI VJGTG YCU PQ TGOCKPKPI


GHHGEV QH VJGUG XCTKCDNGU YKVJ NWPI HWPEVKQP CHVGT

CEEQWPVKPI HQT 1 � *QYGXGT� PQ OQFGNU YGTG HKV VJCV�

KPENWFGF 1 CPF VJGUG XCTKCDNGU UKOWNVCPGQWUN[� PQT YGTG�

KPVGTCEVKQP GHHGEVU VGUVGF HQT� 6JG UVTQPI CPF EQPUKUVGPV

CUUQEKCVKQPU DGVYGGP NWPI HWPEVKQP FGETGOGPVU CPF

1 EQPEGPVTCVKQPU KP VJKU UVWF[ EQPVTCUV YKVJ TGUWNVU�

TGRQTVGF HTQO UVWFKGU KP %CPCFC CPF %CNKHQTPKC CV UKOKNCT

NGXGNU QH 1 ��

5RGMVQT GV CN� 
�����

5RGMVQT CPF .KRROCPP


�����
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2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

��J 1 RTGEGFKPI NWPI HWPEVKQP OGCUWTGOGPVU�

TCPIGF HTQO �� VQ ��� RRD� 2QNNWVCPVU

OGCUWTGF QP UKVG KPENWFGF 1 � 01 
TCPIG�� �

� VQ �� RRD�� 51 
TCPIG� � VQ � RRD�� CPF HKPG�


OGCP � ���� �I�O �� EQCTUG 
OGCP � �����

�I�O �� CPF VQVCN 
OGCP � �� �I�O � 2/� �
��

OCUU� 6GORGTCVWTG CXGTCIGF ���� �% 
TCPIG�

���� VQ ���� �%� CPF 4* CXGTCIGF ������

'HHGEVU QH 1 CPF QVJGT GPXKTQPOGPVCN HCEVQTU QP NWPI�

HWPEVKQP GZCOKPGF KP �� EJKNFTGP 
�� HGOCNG� �� OCNG�

CIGU ����� CVVGPFKPI � QH � UGSWGPVKCN YGGMU 
VJTGG

UWDLGEVU UVC[GF CP CFFKVKQPCN YGGM� QH UWOOGT ECOR KP VJG

5CP $GTPCTFKPQ /QWPVCKPU QH %CNKHQTPKC� %COR YCU CV

����� HV CDQXG UGC NGXGN� .WPI HWPEVKQP OGCUWTGF D[

URKTQOGVT[ WR VQ VJTGG VKOGU FCKN[ QP GCEJ UWDLGEV�

CPCN[VKECN OGCUWTGU KPENWFGF (8%� ('8 � CPF 2'(4� 0Q�

TGRQTV QH TGURKTCVQT[ FCVC FGTKXGF HTQO SWGUVKQPPCKTGU�

5WDLGEV CEVKXKV[ NGXGNU RTKQT VQ NWPI HWPEVKQP VGUVKPI YGTG

PQV EJCTCEVGTK\GF� %CORGTU UNGRV KP YGNN�XGPVKNCVGF ECDKPU�

5WDLGEVU ECOG OQUVN[ HTQO JQOGU KP VJG .QU #PIGNGU

$CUKP� CPF VJWU YGTG NKMGN[ VQ JCXG DGGP GZRQUGF VQ JKIJ

1 NGXGNU RTKQT VQ ECOR� 5KORNG NKPGCT TGITGUUKQP OQFGNU�

YGTG HKV QP CP KPFKXKFWCN DCUKU 
UWDLGEV�URGEKHKE UNQRGU� CPF

D[ RQQNKPI CETQUU KPFKXKFWCNU 
EQOOQP RQRWNCVKQP UNQRG�

VQ FGVGTOKPG VJG NKPGCT TGNCVKQPU DGVYGGP VJG VJTGG NWPI

HWPEVKQP XCTKCDNGU CPF XCTKQWU 1 OGVTKEU 
��J CXGTCIG�

RTGEGFKPI JQWT QH URKTQOGVT[� ��J CXGTCIG � J RTGXKQWU VQ

JQWT QH URKTQOGVT[� QT ��J CXGTCIG RTGEGFKPI URKTQOGVT[��

6JG EQOOQP UNQRG OQFGN YCU TGRGCVGF UGRCTCVGN[ HQT

OQTPKPI� PQQP� CPF GXGPKPI NWPI�HWPEVKQP OGCUWTGOGPVU�

CPF UGRCTCVGN[ HQT FCVC YKVJ ��J 1 NGXGNU CDQXG CPF DGNQY�

��� RRD� /WNVKRNG TGITGUUKQP OQFGNU YGTG HKV VJCV

KPENWFGF 1 CNQPI YKVJ VGORGTCVWTG� 4*� CPF EQCTUG CPF�

HKPG 2/ OCUU�

6JG RQRWNCVKQP�RQQNGF TGITGUUKQP UNQRGU 
v5'� QH (8%

CPF ('8 QP RTGXKQWU JQWT 1 YGTG ����� 
v����� CPF� �

����� 
v����� O.�RRD� TGURGEVKXGN[ 
R � ������ KP

DQVJ ECUGU�� HQT 2'(4� VJG TGITGUUKQP UNQRG YCU �����


v����� O.�U�RRD 
PQV UKIPKHKECPV�� 5KOKNCT� VJQWIJ

UNKIJVN[ OQTG PGICVKXG� UNQRGU YGTG QDVCKPGF WUKPI ��J

CPF ��J CXGTCIG 1 � +PVGTRTGVCVKQP QH FKHHGTGPEGU CETQUU�

VJG VJTGG 1 OGVTKEU KU UWDUVCPVKCNN[ JCORGTGF D[ VJG JKIJ�

EQTTGNCVKQPU COQPI VJGO


T � ������ 9JGP VGORGTCVWTG� 4*� CPF EQCTUG CPF HKPG

2/ OCUU YGTG KPENWFGF YKVJ 1 KP OWNVKRNG TGITGUUKQP�

OQFGNU� VJG 1 UNQRGU KPETGCUGF KP CDUQNWVG OCIPKVWFG VQ�

����� 
v����� CPF ����� 
v����� O.�RRD HQT (8% CPF

('8 � TGURGEVKXGN[� CPF VQ ����� 
v����� HQT 2'(4��

6GEJPKECN RTQDNGOU YKVJ VJG VGORGTCVWTG UGPUQT KP VJG

HKTUV YGGM QH VJG UVWF[ FKF PQV CRRGCT VQ KPHNWGPEG VJGUG

TGUWNVU� &CVC YGTG URNKV QP VJG DCUKU QH YJGVJGT QT PQV

VJG OCZKOWO ��J 1 EQPEGPVTCVKQP KP VJG � J RTGEGFKPI�

URKTQOGVT[ YCU CDQXG ��� RRD� 4GITGUUKQP UNQRGU

TGNCVKPI NWPI HWPEVKQP CPF RTGXKQWU ��� ��� CPF ��J

CXGTCIG 1 YGTG OQTG PGICVKXG KP VJG JKIJ EQPEGPVTCVKQP�

UVTCVWO� 6JKU TGUWNV KU EQPUKUVGPV YKVJ VJG PQPNKPGCT


G�I�� SWCFTCVKE� TGNCVKQPUJKRU DGVYGGP NWPI HWPEVKQP CPF

1 GZRQUWTG QDUGTXGF KP EJCODGT UVWFKGU� $GECWUG�

NGXGNU QH RQNNWVCPVU QVJGT VJCP 1 YGTG SWKVG NQY 
01� �

CPF 51 �� CPF�QT YGTG WPEQTTGNCVGF YKVJ 1 NGXGNU 
2/��� �

VJG TGITGUUKQP TGUWNVU TGRQTVGF HTQO VJKU YGNN�EQPFWEVGF

UVWF[ CTG NKMGN[ VQ TGRTGUGPV TGCN KPHNWGPEGU QH 1 QP NWPI�

HWPEVKQP�

*KIIKPU GV CN� 
������

)TQUU GV CN� 
�����
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2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

&CKN[ OCZKOWO 1 EQPEGPVTCVKQPU TCPIGF HTQO�

CRRTQZKOCVGN[ �� VQ ��� RRD 
FGTKXGF XKUWCNN[

HTQO HKIWTG RTGUGPVGF KP RCRGT�� 1VJGT

RQNNWVCPVU OGCUWTGF QP UKVG KPENWFGF 51 � 01 �� �

%1� VQVCN J[FTQECTDQPU� CPF UK\G�UGITGICVGF

2/ OCUU� #UKFG HTQO 1 � CNN ICUGQWU�

RQNNWVCPV NGXGNU TGRQTVGF VQ DG XGT[ NQY 
FCVC

PQV RTGUGPVGF�� ���J 652 EQPEGPVTCVKQPU

TCPIGF HTQO �� VQ �� �I�O � #KTDQTPG CNNGTIGP�

FCVC EQNNGEVGF� 6GORGTCVWTG TCPIGF HTQO �� VQ

�� �% CV PKIJV CPF HTQO �� VQ �� �% FWTKPI

FC[� 4* TCPIGF HTQO �� VQ ��� CV PKIJV CPF

HTQO � VQ ��� FWTKPI FC[�

'HHGEVU QH 1 CPF QVJGT GPXKTQPOGPVCN XCTKCDNGU QP NWPI�

HWPEVKQP GZCOKPGF KP ��� EJKNFTGP 
��� IKTNU� ��� DQ[U�

CIGU ����� CVVGPFKPI QPG QH UKZ ��YGGM ECOR UGUUKQPU CV C

UWOOGT ECOR NQECVGF KP VJG OQWPVCKPU PGCT +F[NNYKNF�

%#� ��� MO UQWVJGCUV QH .QU #PIGNGU 
CNVKVWFG� ����� O��

.WPI HWPEVKQP OGCUWTGF VYKEG FCKN[ QP GCEJ ECORGT 
C�O��

���� VQ ����� R�O�� ���� VQ ������ #PCN[UGU RTGUGPVGF

HQT (8%� ('8 � 2'(4� CPF ('( � 5[ORVQO� ������

SWGUVKQPPCKTGU EQORNGVGF RTKQT VQ GCEJ VGUV� 7UGF TGRGCVGF

OGCUWTGU CPCN[UKU QH XCTKCPEG OQFGN VQ VGUV HQT FC[�QH�

UVWF[ CPF C�O��R�O� GHHGEVU QP NWPI HWPEVKQP KPFGRGPFGPV

QH RQNNWVKQP EQPEGPVTCVKQPU� .KPGCT TGITGUUKQPU QH

OQTPKPI� CHVGTPQQP� CPF

R�O� � C�O� FKHHGTGPEG QH NWPI HWPEVKQP QP 1 YGTG�

RGTHQTOGF YKVJ UKOWNVCPGQWU EQPVTQN QH FC[ CPF C�O��R�O�

GHHGEVU� 7RRGT CPF NQYGT SWCTVKNGU QH FKUVTKDWVKQP QH

KPFKXKFWCN ('8 �1 TGITGUUKQP UNQRGU YGTG GZCOKPGF YKVJ� �

TGURGEV VQ UWDLGEV EJCTCEVGTKUVKEU� %JCPIGU KP ('8 QXGT�

UGXGTCN FC[U CPCN[\GF KP TGNCVKQP VQ KPVGTXGPKPI KPVGITCVGF

1 EQPEGPVTCVKQPU��

5KIPKHKECPV FC[�QH�UVWF[ GHHGEV QDUGTXGF HQT (8% CPF

('8 EJCTCEVGTK\GF D[ UVGCF[ FTQR QXGT HKTUV HGY FC[U QH�

OGCUWTGOGPV� HQNNQYGF D[ RCTVKCN TGXGTUCN NCVGT KP YGGM�

(QT 2'(4� R�O� OGCUWTGOGPVU YGTG UKIPKHKECPVN[ JKIJGT

VJCP C�O� OGCUWTGOGPVU� %QPVTQNNKPI HQT FC[ CPF

C�O��R�O� GHHGEVU� VJG CWVJQTU TGRQTVGF VJCV PQ EQPUKUVGPV

1 GHHGEVU QP NWPI HWPEVKQP YGTG QDUGTXGF� 6JG C�O��

NWPI�HWPEVKQP OGCUWTGOGPVU JCF C UKIPKHKECPV RQUKVKXG

EQTTGNCVKQP YKVJ 1 CXGTCIGF QXGT VJG RTGXKQWU �� �� QT�

�� J� 6JG R�O� OGCUWTGOGPVU TGRQTVGF VQ JCXG PQ

EQTTGNCVKQP YKVJ 1 � 6JG R�O� � C�O� NWPI HWPEVKQP�

FKHHGTGPEGU YGTG PGICVKXGN[ EQTTGNCVGF YKVJ RTGXKQWU ��J

CXGTCIG 1 EQPEGPVTCVKQPU� DWV PQV YKVJ RTGXKQWU ��J 1� �

EQPEGPVTCVKQPU� 0Q SWCPVKVCVKXG TGUWNVU TGRQTVGF HQT VJG

CDQXG NWPI HWPEVKQP�1 HKPFKPIU� 6JGTG YGTG PQ�

FKUEGTPCDNG FKHHGTGPEGU DGVYGGP UWDLGEVU KP VJG WRRGT CPF

NQYGT SWCTVKNGU QH VJG FKUVTKDWVKQP QH KPFKXKFWCN TGITGUUKQP

UNQRGU QH C�O� � R�O� ('8 FKHHGTGPEG QP RTGXKQWU�

� J 1 � 4GITGUUKQPU QH EJCPIG KP ('8 QXGT UGXGTCN FC[U� �


HQWT UGRCTCVG KPVGTXCNU TCPIKPI HTQO CRRTQZKOCVGN[ � J

VQ CRRTQZKOCVGN[ �� J� YKVJ KPVGITCVGF 1 EQPEGPVTCVKQPU�

[KGNFGF PGICVKXG UNQRGU TCPIKPI HTQO ����� VQ �����

O.�RRD� QPG QH YJKEJ YCU UVCVKUVKECNN[ UKIPKHKECPV� 6JG

VKOG�VTGPFU KP (8% CPF ('8 OGCUWTGOGPVU QDUGTXGF KP�

VJKU UVWF[ CTG SWCNKVCVKXGN[ EQPUKUVGPV YKVJ VJQUG UGGP KP

UQOG QVJGT UWOOGT ECOR UVWFKGU� 6JG NCEM QH EQPUKUVGPV

PGICVKXG UNQRGU TGNCVKPI NWPI HWPEVKQP YKVJ

1 EQPEGPVTCVKQPU EQPVTCUVU YKVJ QVJGT� GCUVGTP 7�5���

UWOOGT ECOR UVWFKGU CV UKOKNCT 1 NGXGNU��

#XQN GV CN� 
�����

#XQN GV CN� 
�����
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6CDNG������
EQPV	F����#EWVG�'HHGEVU�QH�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQP�
.WPI�(WPEVKQP�KP�%COR�5VWFKGUC

2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

1 FCVC EQNNGEVGF CV C UKVG � OK HTQO ECORU��

&CKN[ ��J 1 OCZKOC TCPIGF HTQO�

CRRTQZKOCVGN[ �� RRD VQ CRRTQZKOCVGN[

��� RRD� ���J CGTQUQN CEKFKV[ EQPEGPVTCVKQPU

TCPIGF DGVYGGP �� CPF ��� PGS�O ��

6GORGTCVWTG CPF 4* FCVC QDVCKPGF HTQO C

PGCTD[ UKVG�

4GRQTV QH FCVC EQNNGEVGF FWTKPI VYQ UKOWNVCPGQWU UWOOGT

ECORU NQECVGF � OK CRCTV KP EGPVTCN 0GY ,GTUG[ KP �����

�� UWDLGEVU YGTG UVWFKGF� KPENWFKPI �� ECOR EQWPUGNQTU


CIGU ������ CPF �� ECORGTU 
CIGU ������ 5VWF[ URCPPGF

�� FC[U� 5RKTQOGVT[ CPF TGURKTCVQT[ U[ORVQO FCVC

EQNNGEVGF GCEJ CHVGTPQQP� #PCN[UKU QH (8%� ('8 � CPF�

2'(4 KP TGNCVKQP VQ 1 CPF VGORGTCVWTG WUKPI NKPGCT�

TGITGUUKQP YKVJKP ECORU CPF UWDLGEV V[RGU 
K�G�� EQWPUGNQTU

XU� ECORGTU��

4GITGUUKQPU QH NWPI HWPEVKQP QP ��J CPF ��J CXGTCIG

1 YKVJKP UGXGTCN UWDLGEV UWDUGVU [KGNFGF KPEQPUKUVGPV�

TGUWNVU� YKVJ UQOG OGCP UNQRGU CRRCTGPVN[ UKIPKHKECPVN[

RQUKVKXG� CPF QPG PGICVKXG OGCP UNQRG� JKIJNKIJVGF D[

CWVJQTU� QH DQTFGTNKPG UKIPKHKECPEG 
R � ������

$GTT[ GV CN� 
�����

&CKN[ ��J OCZKOWO 1 EQPEGPVTCVKQPU TCPIGF�

HTQO �� VQ ��� RRD KP ���� CPF HTQO �� VQ

�� RRD KP ����� 1P�UKVG OGCUWTGOGPVU CNUQ

OCFG HQT CEKF CGTQUQNU 
CRRTQZKOCVGN[ �� VQ

��� POQNGU�O KP ���� CPF �� VQ �� POQNGU�O� �

KP ����� CPF VGORGTCVWTG 
DGVYGGP �� CPF

�� �% QXGT � [GCTU��

'HHGEVU QH 1 CPF CEKF CGTQUQNU QP RGCM HNQY� TGURKTCVQT[�

U[ORVQOU� CPF OGFKECVKQP WUCIG KP CUVJOCVKE EJKNFTGP

GXCNWCVGF CV VYQ ��YGGM UWOOGT ECORU 
,WPG QH ���� CPF

����� KP VJG %QPPGEVKEWV 4KXGT 8CNNG[� (KHV[�VYQ CPF ��

UWDLGEVU YGTG UVWFKGF KP ���� CPF ����� TGURGEVKXGN[�

TCPIKPI KP CIG HTQO ����� 2GCM HNQY OGCUWTGF VYKEG FCKN[


CRRTQZKOCVGN[ ���� C�O� CPF ���� R�O��� %QODKPKPI

FCVC HTQO VJG VYQ UVWFKGU� KPFKXKFWCN TGITGUUKQPU QH FCKN[

EJCPIG KP ('8 QP 1 QT * EQPEGPVTCVKQPU YGTG� �



RGTHQTOGF�

+P UWDLGEVU YKVJQWV CUVJOC GZCEGTDCVKQPU FWTKPI VJG

ECORU� UVCVKUVKECNN[ UKIPKHKECPV� PGICVKXG OGCP UNQRGU

YGTG HQWPF TGNCVKPI �2'(4 CPF 1 QT * EQPEGPVTCVKQPU��



6JG EQTTGNCVKQP DGVYGGP VJGUG VYQ RQNNWVCPVU YCU PQV

TGRQTVGF� 6JG OGCP UNQRGU YGTG ���� 
v���� O.�U�RRD

HQT 1 � CPF ���� 
v���� O.�U�POQN�O HQT * � +P VJG�
� 


ECUG QH 1 � C UECVVGT�RNQV YKVJ �2'(4 FGOQPUVTCVGF CP�

CRRCTGPVN[ NKPGCT VTGPF� +P EQPVTCUV� VJG * TGITGUUKQP


TGUWNVU CRRGCTGF VQ DG FTKXGP GPVKTGN[ D[ QPG FCVC RQKPV�

6JWTUVQP GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

%KVGF KP 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 
������D



�����



�����

6JWTUVQP�GV�CN����������JQYGXGT��VJG�JGCNVJ�UKIPKHKECPEG�QH�C�IKXGP�FTQR�KP�('8 �OC[�DG�

ITGCVGT�HQT�VJQUG�YKVJ�RTGGZKUVKPI��EQORTQOKUGF�TGURKTCVQT[�HWPEVKQP�

#NVJQWIJ�UKOKNCT�UVWF[�FGUKIPU�JCXG�DGGP�GORNQ[GF�KP�OQUV�QH�VJG�ECOR�UVWFKGU

UWOOCTK\GF�KP�6CDNG�������FKHHGTGPEGU�KP�CPCN[VKECN�OGVJQFU�JCXG�OCFG�SWCPVKVCVKXG

EQORCTKUQPU�DGVYGGP�UVWFKGU�FKHHKEWNV�VQ�KPVGTRTGV���+P�RCTVKEWNCT��KV�JCU�PQV�DGGP�ENGCT�VQ�YJCV�

GZVGPV�FKHHGTGPEGU�KP�TGUWNVU�CETQUU�UVWFKGU�OC[�DG�FWG�VQ�FKHHGTGPEGU�KP�UVWF[�EJCTCEVGTKUVKEU


G�I���1 �GHHGEV�RQVGPVKCVKQP�D[�QVJGT�RQNNWVCPVU�CPF�CEVKXKV[�NGXGNU��CU�QRRQUGF�VQ�FKHHGTGPEGU�KP�

FCVC�CPCN[UKU�OGVJQFU�

(QT�DGVVGT�EQORCTKUQP�KP�VJKU�FQEWOGPV��FCVC�HTQO�UKZ�QH�VJG�ECOR�UVWFKGU

UWOOCTK\GF�KP�6CDNG������YGTG�TGCPCN[\GF�WUKPI�WPKHQTO�CPCN[VKECN�OGVJQFU���(QT�GCEJ�UVWF[�

CHVGTPQQP�NWPI�HWPEVKQP�FCVC�
('8 ��YGTG�TGITGUUGF�QP�EQPEWTTGPV���J�1 �EQPEGPVTCVKQPU�WUKPI� �

CP�CPCN[UKU�QH�EQXCTKCPEG�OQFGN�VJCV�KPENWFGF�UWDLGEV�URGEKHKE�KPVGTEGRVU�CPF�C�UKPING��RQQNGF

1 �UNQRG���#NVJQWIJ�KPVGTUWDLGEV�XCTKCVKQP�KP�TGURQPUGU�VQ�1 �YQWNF�DG�GZRGEVGF�QP�VJG�DCUKU�QH� �

EQPVTQNNGF�EJCODGT�UVWF[�TGUWNVU�
UGG�5GEVKQP�������C�EQOOQP�UNQRG�OQFGN�YCU�EJQUGP�HQT�VJKU

CPCN[UKU�DGECWUG�GORJCUKU�YCU�RNCEGF�QP�GUVKOCVKPI�VJG�CXGTCIG�TGURQPUG�KP�GCEJ�UVWF[

RQRWNCVKQP���6JG�UVWF[�URGEKHKE�UNQRGU�EQORWVGF�YKVJ�VJKU�OQFGN�TCPIGF�HTQO�������VQ������

O.�RRD�CETQUU�VJG�UKZ�UVWFKGU�
6CDNG���������#NN�DWV�QPG�QH�VJGUG�UNQRGU�YGTG�UVCVKUVKECNN[

UKIPKHKECPV�
R�����������9JGP�FCVC�HQT�CNN�UKZ�UVWFKGU�YGTG�RQQNGF��C�UNQRG�QH������O.�RRD�YCU

QDUGTXGF���6JG�UNQRG�HTQO�VJG������(CKTXKGY�.CMG��0,��UVWF[�
������O.�RRD��YCU�ITGCVGT�KP

CDUQNWVG�OCIPKVWFG�VJCP�VJG�UNQRGU�HTQO�VJG�QVJGT�UVWFKGU�
YJKEJ�TCPIGF�HTQO�������VQ������

O.�RRD����1XGTCNN��JQYGXGT��VJGUG�RQQNGF�TGUWNVU�KPFKECVG�C�SWCPVKVCVKXG�EQPUKUVGPE[�COQPI

UVWFKGU�VJCV�KU�PQV�CU�TGCFKN[�CRRCTGPV�KP�VJG�CDUGPEG�QH�VJG�EQODKPGF�CPCN[UKU�

6CDNG��������5NQRGU�HTQO�4GITGUUKQPU�QH�(QTEGF�'ZRKTCVQT[
8QNWOG�KP�1PG�5GEQPF�QP�1\QPG�HQT�5KZ�%COR�5VWFKGUC

5VWF[ 0COG 5NQRG v 5' 
O.�RRD� R�8CNWG 4GHGTGPEGD

(CKTXKGY .CMG� ���� ����� v ���� ����� 5RGMVQT GV CN� 
����C�

(CKTXKGY .CMG� ���� ����� v ���� ������ 5RGMVQT GV CN� 
�����
5RGMVQT CPF .KRROCPP 
�����

.CMG %QWEJKEJKPI ����� v ���� ���� 4CK\GPPG GV CN� 
�����

.CMG 'TKG ����� v ���� ����� 4CK\GPPG GV CN� 
����� �����

5CP $GTPCTFKPQ /QWPVCKPU ����� v ���� ������ *KIIKPU GV CN� 
�����
)TQUU GV CN� 
�����

2KPG 5RTKPIU 4CPEJ ����� v ���� ����� #XQN GV CN� 
����� �����

#NN UVWFKGU ����� v ���� �������

(QT GCEJ UVWF[� FCVC YGTG CPCN[\GF KP QPG TGITGUUKQP OQFGN VJCV KPENWFGF C RQQNGF 1 UNQRG CPF UGRCTCVGC

�

UWDLGEV�URGEKHKE KPVGTEGRVU� 5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�
5NQRG KU VJG YGKIJVGF OGCP QH UKZ UVWF[�URGEKHKE UNQRGU� 6JG 5' KU VJG YGKIJVGF 5' QH OGCP UNQRG�D

+V�KU�PQV�ENGCT�YJ[�VJG������0GY�,GTUG[�UVWF[�[KGNFGF�C�NCTIGT�UNQRG�VJCP�VJG�QVJGT

UVWFKGU���2QUUKDNG�GZRNCPCVKQPU�KPENWFG�ITGCVGT�UWDLGEV�CEVKXKV[�NGXGNU�
TGUWNVKPI�KP�JKIJGT

1 �FQUGU�CV�C�IKXGP�GZRQUWTG�NGXGN���RQVGPVKCVKQP�QH�VJG�1 �GHHGEV�D[�QVJGT�RQNNWVCPVU�
UWEJ�CU� �

CEKF�CGTQUQNU���VJG�TGNCVKXG�CDUGPEG�QH�1 �VQNGTCPEG�KP�VJG�0GY�,GTUG[�UVWF[��QT�EQPHQWPFKPI�D[�



�8

�����

CKTDQTPG�CNNGTIGPU���6JGTG�CTG�PQ�HKTO�FCVC�QP�CEVKXKV[�NGXGNU�CETQUU�VJG�UKZ�UVWFKGU���6JWU�

YJGTGCU�VJKU�HCEVQT�UWTGN[�EQPVTKDWVGU�VQ�VJG�TCPFQO�XCTKCDKNKV[�YKVJKP�CPF�DGVYGGP�UVWFKGU��KV

KU�PQV�MPQYP�YJGVJGT�CEVKXKV[�NGXGNU�YGTG�UWDUVCPVKCNN[�CPF�U[UVGOCVKECNN[�JKIJGT�KP�VJG�����

0GY�,GTUG[�UVWF[���2QVGPVKCVKQP�QH�VJG�1 �GHHGEVU�QP�NWPI�HWPEVKQP�KP�CUVJOCVKEU�D[�CEKF�

CGTQUQNU�JCU�DGGP�FGOQPUVTCVGF�KP�C�EJCODGT�UVWF[�KP�YJKEJ�1 �GZRQUWTG�YCU�CFOKPKUVGTGF�

��FC[�HQNNQYKPI�C���J�GZRQUWTG�VQ������I�O �* 51 �
7VGNN�GV�CN�����������#NVJQWIJ�VJG�
� �

TGNGXCPEG�QH�VJGUG�FCVC�VQ�VJG�PQPCUVJOCVKE�UWDLGEVU�YJQ�GZRGTKGPEGF�OWEJ�NQYGT�CEKF�NGXGNU�CV

PQTVJGCUVGTP�UWOOGT�ECORU�KU�PQV�ENGCT��VJG[�FQ�FGOQPUVTCVG�VJCV�RQVGPVKCVKQP�ECP�QEEWT

DGVYGGP�VJGUG�RQNNWVCPVU���*QYGXGT��VJKU�HCEVQT�CNQPG�ECPPQV�GZRNCKP�VJG�QDUGTXGF�FKHHGTGPEGU

CETQUU�ECOR�TGUWNVU��DGECWUG�C�ECOR�UVWF[�KP�UQWVJGTP�1PVCTKQ�
4CK\GPPG�GV�CN����������YJKEJ

[KGNFGF�TGNCVKXGN[�NQY�('8 �UNQRGU�QP�1 ��GZRGTKGPEGF�UWNHCVG�CGTQUQN�NGXGNU�VJCV�YGTG� �

EQORCTCDNG�VQ�VJQUG�UGGP�KP�0GY�,GTUG[���5KOKNCTN[��YJGTGCU�VQNGTCPEG�FWG�VQ�RTKQT�GZRQUWTGU

VQ�JKIJ�1 �NGXGNU�JCU�DGGP�UWIIGUVGF�CU�CP�GZRNCPCVKQP�HQT�VJG�UOCNNGT�UNQRGU�UGGP�KP�VJG�

%CNKHQTPKC�UVWFKGU��C�NQYGT�UWDLGEV�CEVKXKV[�NGXGN�JCU�DGGP�UWIIGUVGF�VQ�GZRNCKP�VJG�UOCNNGT

UNQRGU�KP�UQWVJGTP�1PVCTKQ���&CVC�JCXG�PQV�DGGP�TGRQTVGF�QP�EQORCTCVKXG�NGXGNU�QH�CKTDQTPG

CNNGTIGPU�FWTKPI�VJG�XCTKQWU�ECOR�UVWFKGU���0QPG�QH�VJG�UWDLGEVU�KP�VJG������0GY�,GTUG[�UVWF[

TGRQTVGF�C�JKUVQT[�QH�CUVJOC�QT�CVQR[��OKPKOK\KPI�VJG�NKMGNKJQQF�QH�EQPHQWPFKPI�D[�CKTDQTPG

CNNGTIGPU���*QYGXGT��IKXGP�VJG�NCEM�QH�CNNGTIGP�FCVC�CPF�VJG�RQVGPVKCN�HQT�UWDUVCPVKCN�PWODGTU

QH��UKNGPV�J[RGT�TGURQPFGTU��
4CK\GPPG�GV�CN����������VJKU�RQUUKDKNKV[�ECPPQV�DG�EQORNGVGN[

FKUEQWPVGF���6JWU��PQ�QPG�HCEVQT�UGGOU�CFGSWCVG�VQ�GZRNCKP�VJG�FKHHGTGPEGU�KP�TGUWNVU�CETQUU

UVWFKGU���3WKVG�RQUUKDN[��VJGUG�FKHHGTGPEGU�TGHNGEV�VJG�EQODKPGF�KPHNWGPEG�QH�UGXGTCN�QH�VJG

HCEVQTU�FKUEWUUGF�CDQXG���+PFGGF��IKXGP�VJG�OCP[�RQUUKDNG�UQWTEGU�QH�ECOR�VQ�ECOR�XCTKCDKNKV[�

KV�KU�UWTRTKUKPI�VJCV�TGUWNVU�CTG�CU�EQPUKUVGPV�CU�VJG[�CTG�CETQUU�UKZ�UVWFKGU�D[�VJTGG�KPXGUVKICVKXG

ITQWRU��

5GXGTCN�KPXGUVKICVQTU�JCXG�TGRQTVGF�TGITGUUKQP�TGUWNVU�HQT���J�CXGTCIG�1 �CPF�HQT�

NQPIGT�CXGTCIKPI�VKOGU�
G�I�����VQ���J��
*KIIKPU�GV�CN���������#XQN�GV�CN���������������5RGMVQT

GV�CN�������C����������+P�IGPGTCN��UKOKNCT�TGUWNVU�JCXG�DGGP�QDVCKPGF�TGICTFNGUU�QH�VJG�CXGTCIKPI

VKOG���#VVGORVU�VQ�FTCY�EQPENWUKQPU�TGICTFKPI�VJG�TGNCVKXG�KORQTVCPEG�QH�UJQTV�VGTO�RGCMU�CPF

NQPIGT�VGTO�CXGTCIGU�HTQO�UWEJ�CPCN[UGU�JCXG�DGGP�JCORGTGF�D[�VJG�JKIJ�FGITGG�QH�EQTTGNCVKQP

DGVYGGP���J�CPF�OWNVKJQWT�CXGTCIGU���7PVKN�DGVVGT�CPCN[VKECN�OGVJQFU�CTG�HQWPF�HQT�FGCNKPI

YKVJ�VJKU�RTQDNGO��EQORCTCVKXG�TGUWNVU�YKNN�TGOCKP�FKHHKEWNV�VQ�KPVGTRTGV�

.WPI�(WPEVKQP�KP�'ZGTEKUKPI�5WDLGEVU
6JKU�UWDUGEVKQP�FKUEWUUGU�UVWFKGU�KPXQNXKPI�NWPI�HWPEVKQP�OGCUWTGOGPV�KOOGFKCVGN[

DGHQTG�CPF�CHVGT�C�UGTKGU�QH�FKUETGVG�QWVFQQT�GZGTEKUG�CEVKXKVKGU�KP�VJG�RTGUGPEG�QH�CKT�RQNNWVKQP��

6JKU�FGUKIP�KU�UKOKNCT�KP�RTKPEKRNG�VQ�VJG�CODKGPV�EJCODGT�UVWFKGU�EQPFWEVGF�KP�VJG�GCTN[�����U


UGG�5GEVKQP�������KP�YJKEJ�UWDLGEVU�GZGTEKUGF�WPFGT�C�URGEKHKGF�RTQVQEQN�KP�C�EJCODGT

XGPVKNCVGF�YKVJ�CODKGPV�CKT���*GTG��JQYGXGT��VJGTG�KU�V[RKECNN[�NGUU�EQPVTQN�KORQUGF�QXGT

GZGTEKUG�FWTCVKQP�CPF�KPVGPUKV[��CPF�NGUU�CUUGUUOGPV�QH�CEJKGXGF� ���%QORGPUCVKPI�VQ�UQOG'

GZVGPV�HQT�VJKU�FKOKPKUJGF�EQPVTQN�KU�VJG�TGNCVKXG�GCUG�QH�EQNNGEVKPI�PWOGTQWU�TGRGCVGF

OGCUWTGOGPVU�CV�XCT[KPI�CODKGPV�1 �NGXGNU�HQT�VJG�UCOG�UWDLGEVU��KORTQXKPI�VJG�RTGEKUKQP�QH�

EQPEGPVTCVKQP�TGURQPUG�GUVKOCVKQP���+P�EQPVTCUV�VQ�ECOR�UVWFKGU��FWTCVKQP�QH�TGNGXCPV

1 �GZRQUWTG�KU�CUUWOGF�VQ�DG�MPQYP��CU�KV�KU�FGHKPGF�D[�VJG�NGPIVJ�QH�GCEJ�GZGTEKUG�GXGPV��

4GUWNVU�HTQO�HKXG�GZGTEKUG�UVWFKGU�
5GNY[P�GV�CN���������5RGMVQT�GV�CN�������D��*QGM

CPF�$TWPGMTGGH��������*QGM�GV�CN�������C��$TCWP�(CJTNCPFGT�GV�CN���������$TWPGMTGGH�GV�CN��

������CTG�UWOOCTK\GF�KP�6CDNG��������1PG�QH�VJG�UVWFKGU�
5GNY[P�GV�CN���������YCU�FKUEWUUGF
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KP�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5���'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������DWV�KU�

TGXKGYGF�CICKP�JGTG�DGECWUG�QH�KVU�CRRCTGPV�EQPUKUVGPE[�YKVJ�VJG�OQTG�TGEGPV�UVWF[�QH�5RGMVQT

GV�CN��
����D����

%GTVCKP�FGUKIP�XCTKCVKQPU�CETQUU�UVWFKGU�CTG�YQTVJ�PQVKPI���+P�VJG�*QWUVQP�UVWF[�

GCEJ�QH����TGETGCVKQPCN�TWPPGTU�RGTHQTOGF�URKTQOGVT[�DGHQTG�CPF�CHVGT�C�UGTKGU�QH

CRRTQZKOCVGN[����TWPU�QP�C�VTCEM�HTQO�NCVG�URTKPI�VQ�GCTN[�HCNN�
5GNY[P�GV�CN�����������'CEJ�TWP

YCU���OK�NQPI��CPF�GCEJ�UWDLGEV�CVVGORVGF�VQ�OCKPVCKP�C�UKOKNCT�JGCTV�TCVG�CETQUU�CNN�TWPU�

/KPWVG�XGPVKNCVKQP�YCU�PQV�CUUGUUGF���+P�VJG�UVWF[�ECTTKGF�QWV�KP�6WZGFQ��0;��CFWNV�TWPPGTU

CPF�YCNMGTU�YGTG�CNNQYGF�VQ�EJQQUG�VJGKT�QYP�GZGTEKUG�NGXGN�CPF�FWTCVKQP��DWV�CICKP�YGTG

GPEQWTCIGF�VQ�OCKPVCKP�C�UVGCF[�JGCTV�TCVG�HQT�VJG�FWTCVKQP�QH�VJG�UVWF[�
5RGMVQT�GV�CN�������D���

/KPWVG�XGPVKNCVKQP�QH�GCEJ�UWDLGEV�YJKNG�TWPPKPI�YCU�GUVKOCVGF�D[�OGCUWTGOGPV�QH� �FWTKPI�C'

VTGCFOKNN�VGUV�VJCV�CEJKGXGF�C�JGCTV�TCVG�V[RKECN�QH�VJCV�UWDLGEV	U�GZRGTKGPEG�YJKNG�TWPPKPI���+P

VJG�UVWF[�QH�����5YKUU�UEJQQN�EJKNFTGP�
$TCWP�(CJTNCPFGT�GV�CN�������������OKP�GZGTEKUG

RGTKQFU�QP�C�E[ENG�GTIQOGVGT�YGTG�WVKNK\GF�QP�HQWT�VQ�UKZ�QEECUKQPU�QXGT�C���OQ�RGTKQF�



�
��
�
�

6CDNG��������#EWVG�'HHGEVU�QH�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQP�
.WPI�(WPEVKQP�KP�'ZGTEKUKPI�5WDLGEVUC

2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

��J 1 EQPEGPVTCVKQP TCPIGF HTQO �� VQ�

��� RRD� OCZ 6*+ � �� �%� OCZ CEKFKE

CGTQUQN 
CU * 51 � � � �I�O FWTKPI UVWF[�� �
�

51 � 01 � 2/ � 2/ � 51 � 01 � 0* �� Z �� ��� � � �
� 


VGORGTCVWTG� CPF 4* OGCUWTGF DWV PQV

TGRQTVGF�

'HHGEVU QH 1 QP TGURKTCVQT[ HWPEVKQP CPF U[ORVQOU�

GZCOKPGF KP �� PQPUOQMKPI CFWNVU 
� QH �� PQP�%CWECUKCP

HGOCNGU� GZGTEKUKPI CNOQUV FCKN[ QWVFQQTU 
6WZGFQ� 0;�

HQT �� VQ �� OKP 
CXGTCIG EC� �� OKP� HTQO ,WN[ VQ GCTN[

#WIWUV ����� 2TG� CPF RQUVGZGTEKUG NWPI HWPEVKQP

OGCUWTGF� CPF SWGUVKQPPCKTG CPUYGTGF RQUVGZGTEKUG� 2WNUG

TCVG� ECNKDTCVGF VQ 8 KPFQQTU� VCMGP RQUVGZGTEKUG�
�
'

'ZGTEKUG TGIKOGP UGNH�UGNGEVGF DWV EQPUVCPV HQT GCEJ

UWDLGEV QXGT VJG EQWTUG QH UVWF[� &QUKOGVT[ GUVKOCVGF CPF

NKPGCT TGITGUUKQPU FQPG HQT RWNOQPCT[ HWPEVKQP EJCPIGU XU�


�� OGCP 1 EQPEGPVTCVKQP FWTKPI GZGTEKUG CPF 
�� KPJCNGF�

1 FQUG� 2GTUKUVGPEG QH GHHGEVU VGUVGF D[ NKPGCT TGITGUUKQPU�

QH DGHQTG�GZGTEKUG NWPI HWPEVKQP QP RTGXKQWU�FC[ 1 FWTKPI�

GZGTEKUG� 5WDLGEVU UETGGPGF QPN[ D[ SWGUVKQPPCKTG� VYQ

YKVJ RTGXKQWU JKUVQT[ QH CUVJOC DWV CU[ORVQOCVKE�

5KIPKHKECPV 
R � ����� FGETGOGPVU KP (8%� ('8 ��
2'(4� ('( � CPF ('8 �(8% CUUQEKCVGF YKVJ 1 ������� � �

(QT GZCORNG� VJG OGCP UNQRG QH �('8 QP 1 CETQUU CNN� �

UWDLGEVU YCU ����� O.�RRD 
v������ 0Q RGTUKUVGPEG QH

GHHGEVU UGGP� 0Q U[ORVQOU TGRQTVGF D[ UWDLGEVU� /GCP

FGETGOGPVU UJQYGF WPGZRGEVGF KPXGTUG TGNCVKQPUJKR YKVJ

ECNEWNCVGF 8 NGXGNU� CU KPFKECVGF D[ TGITGUUKPI
�
'

RWNOQPCT[ HWPEVKQP EJCPIGU CPF RQUVGZGTEKUG HWPEVKQP

CICKPUV KPJCNGF 1 FWTKPI GZGTEKUG� 8 TCPIGU IKXGP� DWV� '

�

PQV ITQWR QT UWDUGV OGCPU� 5WDLGEVU PQV UETGGPGF HQT

CVQR[� 'ZGTEKUG FQPG KP 5VGTNKPI (QTGUV� YQQFGF

TGUGCTEJ RCTM� QP RCXGF TQCFU QT VTCKNU�

5RGMVQT GV CN� 
����D�

���OKP RGCM 1 OGCUWTGF FWTKPI TWPU CXGTCIGF�

�� RRD 
TCPIG� � VQ ��� RRD�� #ODKGPV 6

CXGTCIGF ���� �% 
TCPIG� ���� VQ ���� �%��

4* CXGTCIGF ����� 
TCPIG� ���� VQ �������

.GXGNU QH QVJGT RQNNWVCPVU YGTG NQY� OGFKCP

XCNWGU YGTG 51 � � RRD� 01 � � RRD� (2� ��� �

�I�O � /GFKCP QH UWDLGEV�URGEKHKE EQTTGNCVKQPU�

QH 1 CPF 4* EQTTGNCVGF YCU �������

'HHGEVU QH 1 QP NWPI�HWPEVKQP EJCPIG FWTKPI TWPPKPI�

QWVFQQTU YGTG GZCOKPGF KP �� EQPFKVKQPGF� TGETGCVKQPCN

TWPPGTU 
� YQOGP� �� OGP� CIGU ������ CV C VTCEM �� OK

UQWVJGCUV QH *QWUVQP� 6:� HTQO /C[ VQ 1EVQDGT� �����

#NN TWPU YGTG � OK KP NGPIVJ� CPF GCEJ UWDLGEV RGTHQTOGF

CV C PGCT�EQPUVCPV JGCTV TCVG HQT VJG FWTCVKQP QH VJG UVWF[�

#P CXGTCIG QH �� TWPU EQORNGVGF D[ GCEJ UWDLGEV FWTKPI

VJG UVWF[� 5RKTQOGVT[ ECTTKGF QWV DGHQTG CPF CHVGT GCEJ

TWP� YKVJ CPCN[UKU QH (8%� ('8 � ('( � CPF ('(� ������ ����

� %JCPIG KP GCEJ NWPI HWPEVKQP XCTKCDNG YCU TGITGUUGF����.

HQT GCEJ UWDLGEV� QP ���OKP OCZKOWO 1 OGCUWTGF FWTKPI�

VJG TWP� 6JG OGCP UNQRG CETQUU UWDLGEVU YCU VGUVGF HQT

UKIPKHKECPEG� 6JG TGITGUUKQP YCU TGRGCVGF YKVJ

VGORGTCVWTG CPF 4* KP VJG OQFGN�

/GCP UNQRG QH ('8 QP 1 CNQPG YCU ���� O.�RRD 
R �� �

������ +P TGITGUUKQPU VJCV KPENWFGF VGORGTCVWTG CPF 4*�

VJG 1 UNQRG FTQRRGF VQ ����� 
PQV UKIPKHKECPV���

#NVJQWIJ VGORGTCVWTG TGCEJGF JKIJ NGXGNU FWTKPI VJG

UVWF[� C UWDUVCPVKCN FKTGEV GHHGEV QH VGORGTCVWTG QT 4* QP

NWPI HWPEVKQP� TGNCVKXG VQ VJCV QH 1 � UGGOU WPNKMGN[� #�

RQUUKDNG RQVGPVKCVKPI TQNG QH JKIJ VGORGTCVWTG CPF 4* QP

8 � CPF EQTTGURQPFKPI 1 FQUG� ECPPQV DG TWNGF QWV�
�

' �

.WPI HWPEVKQP GHHGEV QDUGTXGF KP UKORNG 1 OQFGN UGGO�

NKMGN[ VQ DG C XCNKF TGHNGEVKQP QH 1 GHHGEVU WPFGT XCT[KPI�

GPXKTQPOGPVCN EQPFKVKQPU�

5GNY[P GV CN� 
�����



�8

�����

+P�EQPVTCUV�VQ�VJGUG�UVWFKGU��GCTN[�KPXGUVKICVKQP�QH�1 �GHHGEVU�KP�6JG�0GVJGTNCPFU�

KPXQNXGF�NQYGT�CPF�OQTG�XCTKCDNG�GZGTEKUG�NGXGNU��YKVJQWV�CP[�URGEKHKE�CVVGORV�VQ�EQPVTQN

GZGTEKUG�KPVGPUKV[�
*QGM�CPF�$TWPGMTGGH��������*QGM�GV�CN�������C����*GTG��EJKNFTGP�GPICIGF

KP�URQTVU�VTCKPKPI�CPF�UMKNNU�FGXGNQROGPV�CEVKXKVKGU�VJCV�YGTG�EJCTCEVGTK\GF�D[�VJG�KPXGUVKICVQTU

CU�NQY�VQ�OQFGTCVG�KP�KPVGPUKV[���.WPI�HWPEVKQP�EJCPIG�CHVGT�GZGTEKUG�YCU�CUUGUUGF�WUKPI�RGCM

HNQY�OGVGTU���.CVGT�UVWFKGU�KP�6JG�0GVJGTNCPFU�KPXGUVKICVGF�VJG�GHHGEVU�QH�JGCX[�GZGTEKUG�NGXGNU

QH�XCTKCDNG�FWTCVKQP�KP�COCVGWT�E[ENKUVU��DWV�NWPI�HWPEVKQP�YCU�GXCNWCVGF�D[�URKTQOGVT[


$TWPGMTGGH�GV�CN���������

#NVJQWIJ�VJG�FGUKIPU�XCTKGF�UQOGYJCV��1 �GZRQUWTG�NGXGNU�YGTG�UKOKNCT�KP�OQUV�QH�

VJG�UVWFKGU���KP�*QWUVQP�����OKP�RGCMU�YJKNG�TWPPKPI�XCTKGF�HTQO���VQ�����RRD��KP�6WZGFQ����J

1 �NGXGNU�TCPIGF�HTQO����VQ�����RRD��CPF�KP�6JG�0GVJGTNCPFU����J�OCZKOC�QP�UVWF[�FC[U�

TCPIGF�HTQO����VQ�����RRD���6JG�5YKUU�UVWF[�QDUGTXGF�1 �NGXGNU�DGVYGGP����CPF����RRD�FWTKPI�

VJG�GZGTEKUG�RGTKQF�

6JG�UVWFKGU�KP�CFWNVU�
5GNY[P�GV�CN���������5RGMVQT�GV�CN�������D��$TWPGMTGGH�GV�CN��

������KPXQNXKPI�HCKTN[�KPVGPUG�GZGTEKUG�[KGNFGF�UVCVKUVKECNN[�UKIPKHKECPV�OGCP�UNQRGU�QH��('8 ��

K�G���('8 �CHVGT�GZGTEKUG�OKPWU�('8 �DGHQTG�GZGTEKUG��TGITGUUGF�QP�1 �NGXGNU�OGCUWTGF�FWTKPI� � �

GZGTEKUG��YJGTGCU�VJG�UVWFKGU�KP�EJKNFTGP�FKF�PQV���6JG�OGCP�UNQRG�QDUGTXGF�KP�VJG�6WZGFQ

UVWF[�CETQUU�CNN�UWDLGEVU�YCU�������O.�RRD�
v��������DWV�YCU�TGFWEGF�VQ�������O.�RRD�
v

������KP�VJG�ITQWR�QH����TWPPGTU�YJQ�CEJKGXGF�VJG�JKIJGUV� �XCNWGU�
 ����.�OKP��FWTKPI'

GZGTEKUG���6JG�OGCP�UNQRG�TGRQTVGF�HTQO�VJG�*QWUVQP�UVWF[�YCU�UKOKNCT�VQ�VJG�NCVVGT�PWODGT�

�����O.�RRD�
v���������6JG�NCTIG�GHHGEV�NGXGN�QDUGTXGF�KP�VJG�6WZGFQ�UVWF[�NGF�5RGMVQT�GV�CN�


����D��VQ�URGEWNCVG�VJCV�1 �GHHGEVU�OC[�JCXG�DGGP�RQVGPVKCVGF�D[�QVJGT�RQNNWVCPVU�UWEJ�CU�CEKF�

CGTQUQNU��JQYGXGT��VJKU�RJGPQOGPQP�YCU�PQV�FGOQPUVTCVGF�CPCN[VKECNN[�HTQO�VJG�CXCKNCDNG�CEKF

OQPKVQTKPI�FCVC���+P�VJG�*QWUVQP�UVWF[��VJG�1 �GHHGEV�DGECOG�UOCNN�CPF�PQPUKIPKHKECPV�YJGP�

VGORGTCVWTG�CPF�4*�YGTG�CFFGF�VQ�VJG�OQFGN���'HHGEVU�QH�VGORGTCVWTG�CPF�1 �QP�NWPI�HWPEVKQP�

YGTG�JKIJN[�EQTTGNCVGF�CPF�JCTF�VQ�UGRCTCVG�KP�VJG�&WVEJ�COCVGWT�E[ENKUVU�
$TWPGMTGGH�GV�CN��

�������CNVJQWIJ�CFLWUVOGPV�HQT�JWOKFKV[�FKF�PQV�EJCPIG�VJG�HKPFKPIU���)KXGP�VJG�CXCKNCDNG

MPQYNGFIG�DCUG�QP�VJG�KPFGRGPFGPV�GHHGEVU�QH�1 �CPF�VGORGTCVWTG�QP�NWPI�HWPEVKQP��KV�UGGOU�

TGCUQPCDNG�VQ�KPVGTRTGV�VJG�TGUWNVU�HTQO�VJGUG�UVWFKGU�CU�FGOQPUVTCVKPI�CEWVG�GHHGEVU�QH�NQY

EQPEGPVTCVKQPU�QH�CODKGPV��1 �QP�NWPI�HWPEVKQP�YKVJ�OQFGTCVG�VQ�JGCX[�GZGTEKUG���6JG�

RTGFQOKPCPVN[�PGICVKXG�HKPFKPIU



�����
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6CDNG������
EQPV	F����#EWVG�'HHGEVU�QH�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQP�
.WPI�(WPEVKQP�KP�'ZGTEKUKPI�5WDLGEVUC

2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

��J OCZKOWO 1 EQPEGPVTCVKQPU FWTKPI UVWF[�

TCPIGF HTQO �� VQ ��� �I�O 
�� VQ ��� RRD���

6JG JKIJGUV ��J CXGTCIG 2/ NGXGN YCU���

�� �I�O � VJG JKIJGUV ��J CXGTCIG UWNHCVG�

EQPEGPVTCVKQP YCU �� �I�O � VJG JKIJGUV ���J�

CXGTCIG 01 EQPEGPVTCVKQP YCU �� �I�O ��
�

6GORGTCVWTG FCVC YGTG EQNNGEVGF DWV NGXGNU

YGTG PQV TGRQTVGF�

6JG TGNCVKQPUJKR DGVYGGP NWPI HWPEVKQP EJCPIG CPF

1 GZRQUWTGU FWTKPI QWVFQQT GZGTEKUG GZCOKPGF KP C�

RQRWNCVKQP QH �� EJKNFTGP 
�� IKTNU� �� DQ[U� CIGU PQV

IKXGP� KP 9CIGPKPIGP� 6JG 0GVJGTNCPFU� 5VWF[ EQXGTGF

VJG RGTKQF HTQO NCVG /C[ VQ OKF�,WN[� ����� .WPI

HWPEVKQP CUUGUUGF WUKPI JCPF�JGNF RGCM�HNQY OGVGTU DGHQTG

CPF CHVGT XCTKQWU QWVFQQT� URQTVU�VTCKPKPI GZGTEKUGU NCUVKPI

CRRTQZKOCVGN[ � J� %JCPIG KP 2'(4 TGITGUUGF QP 1 � 1� �

¥ GZGTEKUG FWTCVKQP� CPF VGORGTCVWTG HQT GCEJ UWDLGEV� CPF

FKUVTKDWVKQP QH UNQRGU YGTG GZCOKPGF� 2QUVGZGTEKUG 2'(4

CPCN[\GF KP TGNCVKQP VQ UCOG CPF RTGXKQWU FC[ ��J

1 OCZKOWO� CPF VGORGTCVWTG� #PCN[UGU TGRGCVGF KP�

UWDUGVU QH UWDLGEVU YKVJ XCT[KPI NGXGNU QH EQTTGNCVKQP

DGVYGGP 1 CPF VGORGTCVWTG FWTKPI VJGKT UGTKGU QH GZGTEKUG�

GXGPVU�

(QT �� EJKNFTGP YKVJ CV NGCUV HQWT UGVU QH DGHQTG CPF CHVGT

GZGTEKUG RGCM HNQY OGCUWTGOGPVU� VJG OGCP UNQRG QH VJG

2'(4 EJCPIG QP 1 FWTKPI GZGTEKUG YCU ����� 
v�������

O.�U��I�O � (QT �� UWDLGEVU YKVJ CV NGCUV HQWT�

RQUVGZGTEKUG OGCUWTGOGPVU� VJG OGCP UNQRG QH 2'(4 QP

RTGXKQWU�JQWT 1 YCU ����� 
v������� YJKEJ KU�

UVCVKUVKECNN[ UKIPKHKECPV� DWV KP VJG PQPRNCWUKDNG FKTGEVKQP�

#FLWUVOGPV HQT VGORGTCVWTG TGUWNVGF KP PGICVKXG OGCP

UNQRGU� DWV VJGUG CTG FKHHKEWNV VQ KPVGTRTGV DGECWUG QH VJG

JKIJ UVCVKUVKECN EQTTGNCVKQP DGVYGGP UCOG�FC[ 1 CPF�

VGORGTCVWTG 
T � ������ 'ZGTEKUG GXGPVU YGTG QH NQY

KPVGPUKV[ CU EQORCTGF YKVJ EJCODGT UVWFKGU CPF YKVJ VJG

6WZGFQ TWPPGTU UVWF[ 
5RGMVQT GV CN�� ����D��

5KIPKHKECPV GZRQUWTGU OC[ JCXG QEEWTTGF RTKQT VQ VJG

GZGTEKUG RGTKQF� * NGXGNU YGTG NQY 
�� �I�O � CU
 �

OGCUWTGF UKOWNVCPGQWUN[ CV VJTGG QVJGT PQPWTDCP UKVGU KP

6JG 0GVJGTNCPFU� 6JG RQUUKDKNKV[ QH C RJ[UKECN GHHGEV QH

VGORGTCVWTG QP OKPK�9TKIJV RGCM HNQY OGVGT

OGCUWTGOGPVU YCU PQVGF D[ CWVJQTU�

*QGM CPF $TWPGMTGGH


�����

*QGM GV CN� 
����C�

��J OCZKOWO 1 EQPEGPVTCVKQPU FWTKPI VJG�

GZGTEKUG RGTKQF TCPIGF HTQO ���� VQ ���� RRO�

6JG JKIJGUV RQNNWVCPV NGXGNU OGCUWTGF FWTKPI

VJG UVWF[ RGTKQF YGTG ���� RRO HQT ��J OGCP

1 CPF �� �I�O HQT VJG OGCP 01 � 0Q� �
�

OGCUWTGOGPVU QH RCTVKEWNCVGU YGTG CXCKNCDNG�

6JG CEWVG GHHGEVU QH CODKGPV 1 QP NWPI HWPEVKQP YGTG�

GZCOKPGF KP ��� 5YKUU EJKNFTGP� CIGF � VQ �� [GCTU� CHVGT

�� OKP QH QWVFQQT GZGTEKUG QP C E[ENG GTIQOGVGT 
�� 9��

5VWF[ EQXGTGF VJG RGTKQF HTQO /C[ VJTQWIJ 1EVQDGT �����

%JCPIGU KP NWPI HWPEVKQP YGTG TGITGUUGF QP EWTTGPV 1�

EQPEGPVTCVKQP� YKVJ QT YKVJQWV CFLWUVOGPV HQT VGORGTCVWTG�

4*� CPF QVJGT HCEVQTU�

'NGXCVGF 1 NGXGNU YGTG UKIPKHKECPVN[ CUUQEKCVGF YKVJ�

FGETGCUGF RGCM HNQYU 
2'(4�� DWV PQV (8% QT ('8 ��
CHVGT GZGTEKUG� 6JG CXGTCIG CFLWUVGF TGITGUUKQP UNQRG HQT

2'(4 YCU ����� O.�U�RRO� 6JKU EQTTGURQPFU VQ CP

CXGTCIG FGETGCUG KP 2'(4 QH ���� CPF ����� CV ���� CPF

���� RRO 1 � TGURGEVKXGN[� 6JG UKIPKHKECPV CUUQEKCVKQP�

HQT 2'(4� DWV PQV (8% QT ('8 � KU PQV EQPUKUVGPV YKVJ�

QVJGT UVWFKGU� 6JG NQY 1 NGXGNU CPF UJQTV GZGTEKUG�

RGTKQF TCKUG C SWGUVKQP QH RNCWUKDKNKV[ TGICTFKPI VJG

TGUWNVU�

$TCWP�(CJTNCPFGT GV CN�


�����
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6CDNG������
EQPV	F����#EWVG�'HHGEVU�QH�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQP�
.WPI�(WPEVKQP�KP�'ZGTEKUKPI�5WDLGEVUC

2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

&WTKPI GZGTEKUG� VJG OCZKOWO JQWTN[ 1�

EQPEGPVTCVKQP CXGTCIGF �� �I�O 
���� RRO���

YKVJ C TCPIG QH �� VQ ��� �I�O 
���� VQ �����

RRO�� 6GORGTCVWTG CXGTCIGF ���� �%� YKVJ C

TCPIG QH ��� VQ ���� �%� 01 CPF 51� �

EQPEGPVTCVKQPU YGTG NQY� ���J CXGTCIGU YGTG

���� CPF ��� �I�O � TGURGEVKXGN[� 0Q�

OGCUWTGOGPVU QH 2/ YGTG OCFG���

6JG TGNCVKQPUJKR DGVYGGP NWPI�HWPEVKQP EJCPIG CPF 1�

GZRQUWTG YCU KPXGUVKICVGF KP �� COCVGWT E[ENKUVU� �� VQ ��

[GCTU QH CIG� FWTKPI VTCKPKPI UGUUKQPU CPF TCEGU DGVYGGP

,WPG � CPF #WIWUV ��� ����� KP 6JG 0GVJGTNCPFU� .WPI

HWPEVKQP YCU OGCUWTGF YKVJ URKTQOGVT[ �� OKP DGHQTG CPF

DGVYGGP �� CPF �� OKP CHVGT E[ENKPI KP TWTCN NQECVKQPU�

#EWVG TGURKTCVQT[ U[ORVQOU YGTG TGEQTFGF KP C FKCT[

DGHQTG CPF CHVGT GZGTEKUG� 6JG FKHHGTGPEG DGVYGGP RTG� CPF

RQUV�GZGTEKUG NWPI HWPEVKQP YCU TGITGUUGF QP VJG OGCP 1�

EQPEGPVTCVKQP FWTKPI GZGTEKUG� 6KOG VTGPF� RQNNGP�

CODKGPV VGORGTCVWTG� CPF CDUQNWVG JWOKFKV[ YGTG VCMGP

KPVQ CEEQWPV CU RQVGPVKCN EQPHQWPFGTU� 4GITGUUKQP UNQRGU

YGTG RQQNGF� CPF OGCP CPF OGFKCP UNQRGU YGTG ECNEWNCVGF�

6JG GHHGEV QH 1 FWTKPI GZGTEKUG QP OGCP U[ORVQO UEQTGU�

YCU FGVGTOKPGF D[ C NQIKUVKE TGITGUUKQP OQFGN� CNN

EQGHHKEKGPVU YGTG EQPXGTVGF VQ GUVKOCVGF QFFU TCVKQU�

.WPI HWPEVKQP YCU PGICVKXGN[ TGNCVGF VQ 1 EQPEGPVTCVKQP�

FWTKPI GZGTEKUG� GHHGEVU YGTG UVTQPIGT KP OKFUWOOGT VJCP

KP VJG NCVG UWOOGT� /GCP TGITGUUKQP EQGHHKEKGPVU YGTG

����� v ����� ����� v ����� ����� v ����� CPF ���� v

���� O.�U��I�O HQT (8%� ('8 � 2'(� CPF ('( ��
� ������

TGURGEVKXGN[� (QT CNN DWV ('( � VJG OGCP EQGHHKEKGPVU������

YGTG UKIPKHKECPVN[ FKHHGTGPV HTQO \GTQ� #FLWUVOGPVU HQT

CKT JWOKFKV[ TGUWNVGF KP UNKIJVN[ OQTG PGICVKXG

EQGHHKEKGPVU HQT ('8 CPF 2'(� #EWVG TGURKTCVQT[�

U[ORVQOU QH UJQTVPGUU QH DTGCVJ� EJGUV VKIJVPGUU� CPF

YJGG\G YGTG RQUKVKXGN[ TGNCVGF VQ 1 ��

$TWPGMTGGH GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C



�����

QH�VJG�UVWFKGU�KP�EJKNFTGP�CTG�OQTG�FKHHKEWNV�VQ�KPVGTRTGV��DWV�OC[�DG�TGNCVGF�VQ�VJG�NQY�GZGTEKUG

KPVGPUKVKGU�CEJKGXGF��NQY�GZRQUWTGU��CPF��RGTJCRU��CUUQEKCVGF�1 �VQNGTCPEG�VJCV�QEEWTTGF�RTKQT�

VQ�VJG�GZGTEKUG�RGTKQF�WPFGT�UVWF[�QT�VQ�UQOG�UWDVNG�GHHGEV�QH�EQPHQWPFGTU�QP�VJG�RGCM�HNQY

OGCUWTGOGPVU�

.WPI�(WPEVKQP�KP�&CKN[�.KHG�5VWFKGU
6JKU�UGV�QH�UVWFKGU�KU�EJCTCEVGTK\GF�D[�VJG�CUUGUUOGPV�QH�NWPI�HWPEVKQP��TGURKTCVQT[

U[ORVQOU��CPF�GPXKTQPOGPVCN�HCEVQT�CUUQEKCVKQPU�KP�VJG�EQWTUG�QH�RGQRNG	U�FCKN[�NKXGU���6JKU

UGEVKQP�FKUEWUUGU�QPN[�VJG�NWPI�HWPEVKQP�FCVC�HTQO�VJGUG�UVWFKGU���(QT�NQIKUVKECN�TGCUQPU��UVWFKGU

QH�VJKU�MKPF�WUWCNN[�JCXG�KPXQNXGF�GKVJGT�URKTQOGVT[�EQPFWEVGF�CV�TGIWNCT�KPVGTXCNU�
GXGT[���VQ��

YGGMU��KP�UEJQQNU�
-KPPG[�GV�CN���������%CUVKNNGLQU�GV�CN���������*QGM�GV�CN�������D��QT�UGNH�

CFOKPKUVGTGF�RGCM�HNQY�OGCUWTGOGPVU�KP�UWDLGEVU�QH�XCTKQWU�CIGU�QXGT�XCTKQWU�RGTKQFU�
8GFCN

GV�CN���������-T\[\CPQYUMK�GV�CN�����������#NVJQWIJ�FCKN[�NKHG�UVWFKGU�JCXG�VJG�YQTVJYJKNG�IQCN

QH�EJCTCEVGTK\KPI�CKT�RQNNWVKQP�GHHGEVU�QP�TGURKTCVQT[�JGCNVJ�KP�VJG�TGCN�YQTNF��VJG[�UWHHGT�HTQO

UKIPKHKECPV�GZRQUWTG�CUUGUUOGPV�WPEGTVCKPVKGU�QYKPI�VQ�VJG�WUG�QH�QWVFQQT�1 �OQPKVQTKPI��VJG�

KPEQORNGVG�CPF�XCTKCDNG�RGPGVTCVKQP�QH�1 �KPFQQTU��CPF�VJG�RTGRQPFGTCPEG�QH�VKOG�URGPV�KPFQQTU�

D[�UVWF[�UWDLGEVU���6JKU�RTQDNGO�KU�RTQDCDN[�NGUU�UGXGTG�HQT�VJG�UVWFKGU�KPXQNXKPI

UEJQQNEJKNFTGP��YJQ�QHVGP�URGPF�UWDUVCPVKCN�VKOG�QWVFQQTU�CHVGT�UEJQQN��YJGP�1 �NGXGNU�OC[�DG�

GNGXCVGF���+PFGGF��VJTGG�QH�VJG�UEJQQN�DCUGF�UVWFKGU�JCXG�HQWPF�UVCVKUVKECNN[�UKIPKHKECPV

CUUQEKCVKQPU�DGVYGGP�NWPI�HWPEVKQP�CPF�RTGXKQWU�FC[�1 �NGXGNU�
%CUVKNNGLQU�GV�CN���������-KPPG[�

GV�CN���������*QGM�GV�CN�������D����#PQVJGT�FKHHKEWNV[�KP�KPVGTRTGVKPI�VJG�TGUWNVU�QH�VJGUG�UVWFKGU

KU�VJG�RQUUKDNG�TQNG�QH�UGCUQPCN�HCEVQTU�
G�I���RQNNGPU��GRKFGOKEU�QH�TGURKTCVQT[�KPHGEVKQP�

EJCPIGU�KP�CEVKXKV[�RCVVGTPU��CU�RQVGPVKCN�EQPHQWPFGTU�QH�VJG�CPCN[UGU�

+P�CFFKVKQP�VQ�VJGUG�IGPGTCN�NKOKVCVKQPU�KPJGTGPV�KP�VJG�UVWF[�FGUKIP��UGXGTCN�QH�VJG

UVWFKGU�UWOOCTK\GF�KP�6CDNG������JCXG�QVJGT�RTQDNGOU�VJCV�NKOKV�VJGKT�WVKNKV[�HQT�CUUGUUKPI�

1 �GHHGEVU�QP�NWPI�HWPEVKQP���6JG�UVWF[�QH�8GFCN�GV�CN��
�������CNVJQWIJ�YGNN�EQPFWEVGF��VQQM�

RNCEG�HTQO�5GRVGODGT�VJTQWIJ�/C[��C�RGTKQF�YJGP�1 �NGXGNU�IGPGTCNN[�CTG�NQY��CPF�QVJGT�

RQVGPVKCN�TGURKTCVQT[�KPUWNVU�OC[�FQOKPCVG���6JG�UVCVKUVKECN�UKIPKHKECPEG�QH�TGUWNVU�HTQO�C��UVWF[

ECTTKGF�QWV�KP�6WEUQP��#<��KU�FKHHKEWNV�VQ�KPVGTRTGV�DGECWUG�QH�VJG�OWNVKRNG�UVCVKUVKECN�VGUVU

RGTHQTOGF�
-T\[\CPQYUMK�GV�CN����������

6JG�TGOCKPKPI�UVWFKGU��CNVJQWIJ�UWDLGEV�VQ�VJG�IGPGTCN�ETKVKEKUOU�PQVGF�RTGXKQWUN[�

RTQXKFG�UWIIGUVKXG�GXKFGPEG�VJCV�CODKGPV�1 �OC[�RNC[�C�TQNG�KP�UJQTV�VGTO�NWPI�HWPEVKQP�

FGENKPGU�COQPI�EJKNFTGP�GPICIGF�KP�VJGKT�PQTOCN�FCKN[�TQWVKPGU�
-KPPG[�GV�CN��������

%CUVKNNGLQU�GV�CN���������*QGM�GV�CN�������D����6JG�/GZKEQ�%KV[�UVWF[�QH�%CUVKNNGLQU�GV�CN�


������KU�GURGEKCNN[�PQVGYQTVJ[�DGECWUG�QH�VJG�PQXGN�QDUGTXCVKQP�QH�('8 �CPF�('(� ������

FGETGOGPVU�VJCV�YGTG�UVTQPIN[�TGNCVGF�VQ�1 �NGXGNU�CXGTCIGF�QXGT����VQ�����J�RTGXKQWU�VQ�

URKTQOGVT[��DWV�PQV�VQ�RTGXKQWU�JQWT�1 �NGXGNU���6JG�UVTGPIVJ�QH�VJGUG�CUUQEKCVKQPU�
OGCUWTGF�

D[�VJG�TCVKQ�QH�VJG�TGITGUUKQP�UNQRG�VQ�KVU�UVCPFCTF�GTTQT��KPETGCUGF�UVGCFKN[�CU�CXGTCIKPI�VKOG

KPETGCUGF���1\QPG�NGXGNU�QDUGTXGF�VJTQWIJQWV�VJKU���OQ�UVWF[�YGTG�JKIJ�D[�7�5��UVCPFCTFU����

J�CXGTCIG�1 �EQPEGPVTCVKQPU�KP�VJG�JQWT�RTGEGFKPI�NWPI�HWPEVKQP�OGCUWTGOGPVU�TCPIGF�HTQO����

VQ�����RRD��YKVJ�C�OGCP�QH����RRD���6JG�CWVJQTU�UWIIGUVGF�VJGUG�TGUWNVU�OC[�TGHNGEV�CP

KPHNCOOCVQT[�TGURQPUG�KP�VJG�CKTYC[U�TCVJGT�VJCP�VJG�YGNN�MPQYP�CEWVG�RJ[UKQNQIKECN�TGURQPUG��

*QYGXGT��HWTVJGT�UVWFKGU�YKNN�DG�PGEGUUCT[�VQ�VGUV�VJKU�J[RQVJGUKU�

2CPGN�5VWFKGU�QH�5[ORVQO�2TGXCNGPEG



�����

/CP[�HKGNF�CPF�GRKFGOKQNQIKECN�UVWFKGU�TGXKGYGF�DQVJ�KP�VJG�NCUV�ETKVGTKC�FQEWOGPV


7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������CPF�KP�VJG�RTGXKQWU�UGEVKQP�QH�VJKU�FQEWOGPV��
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6CDNG��������#EWVG�'HHGEVU�QH�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQP�
&CKN[�.KHG�5VWFKGU�QH�.WPI�(WPEVKQP�CPF�4GURKTCVQT[�5[ORVQOUC

2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

/CZ 1 
��J� EQPEGPVTCVKQPU TCPIGF HTQO � VQ�

�� RRD� 1VJGT CODKGPV RQNNWVCPVU OGCUWTGF

YGTG 01 � 652� +2� 452� (2� 51 � CPF (2� �

51 ��
�

.WPI HWPEVKQP OGCUWTGF D[ URKTQOGVT[ HQT ��� EJKNFTGP

CIGU ����� [GCTU 
�� OCNGU� �� HGOCNGU� KP -KPIUVQP CPF

*CTTKOCP� 60� 5RKTQOGVT[ FQPG DGVYGGP �� C�O� CPF

� R�O� QP WR VQ � FC[U CV NGCUV � YGGM CRCTV FWTKPI

(GDTWCT[ VQ #RTKN ����� %JKNF�URGEKHKE NKPGCT TGITGUUKQP

OQFGNU QH (8%� ('8 � //'(� CPF 8 HKV QP ��J���� OCZ���

�

1 OCZ CPF ���J (2 CPF (2 51 � /GCPU v 5& QH� �
�

FKUVTKDWVKQPU QH GUVKOCVGF EJKNF�URGEKHKE UNQRGU EQORWVGF

CPF VGUVGF HQT UKIPKHKECPEG D[ V�VGUV�

5KIPKHKECPVN[ PGICVKXG OGCP UNQRGU QP 1 HQT CNN NWPI�

HWPEVKQP XCTKCDNGU� (QT GZCORNG� OGCP UNQRG QH ('8����

QP 1 YCU ����� O.�RRD 
v������ #OQPI TGITGUUKQPU�

QP (2 CPF (2 51 � QPN[ QPG UVCVKUVKECNN[ UKIPKHKECPV OGCP�
�

UNQRG 
K�G�� RQUKVKXG OGCP UNQRG QH //'( QP (2��

4GUWNVU KPUGPUKVKXG VQ QWVNKGT CWFKVU CPF KPEQPENWUKXG HQT

UGPUKVKXKV[ XCTKCVKQP� #UUQEKCVKQP DGVYGGP HKVVGF UNQRGU

CPF KPFKXKFWCN EJCTCEVGTKUVKEU PQV UKIPKHKECPV� .QY 1�

NGXGNU TCKUG RNCWUKDKNKV[ SWGUVKQPU�

-KPPG[ 
�����D

-KPPG[ GV CN� 
�����D

��J CXGTCIG 1 EQPEGPVTCVKQPU KP JQWT�

RTGEGFKPI URKTQOGVT[ TCPIGF HTQO �� VQ

��� RRD� YKVJ OGCP QH �� RRD� 0Q QVJGT

RQNNWVCPVU OGCUWTGF� 6GORGTCVWTG TCPIGF

HTQO ��� VQ ���� �%� 4* TCPIGF HTQO ���� VQ

������

'HHGEVU QH 1 QP NWPI HWPEVKQP GZCOKPGF FWTKPI TGIWNCT�

UEJQQN JQWTU KP C ITQWR QH ��� EJKNFTGP 
�� IKTNU� �� DQ[U�

CIGU ���� HTQO VJTGG UEJQQNU KP /GZKEQ %KV[� 5RKTQOGVT[

CPF U[ORVQO FCVC 
EQWIJ�RJNGIO� EQNNGEVGF DGVYGGP ����

CPF ���� JQWTU GXGT[ � YGGMU QXGT VJG RGTKQF ,CPWCT[

VJTQWIJ ,WPG ����� 6Q CEEQWPV HQT NWPI ITQYVJ QXGT VJG

UVWF[ RGTKQF� TGUKFWCNU HTQO NWPI HWPEVKQP RTGFKEVKQP

GSWCVKQPU YGTG WUGF KP CPCN[UGU� #PCN[UGU NKOKVGF VQ ���

UWDLGEVU YKVJ CV NGCUV UGXGP XCNKF OGCUWTGOGPVU� 5EJQQNU

YGTG PQV CKT EQPFKVKQPGF� CPF YKPFQYU YGTG WUWCNN[ QRGP�

5EJQQNU CPF UWDLGEV TGUKFGPEGU CNN YKVJKP � MO QH 1�

OQPKVQTKPI UKVG� #UUQEKCVKQPU DGVYGGP 1 CPF NWPI�

HWPEVKQP 
(8%� ('8 � CPF ('( � GZCOKPGF D[� ������

EQORWVKPI VJG YGKIJVGF OGCP QH UWDLGEV�URGEKHKE

TGITGUUKQP UNQRGU TGNCVKPI VJGUG XCTKCDNGU� 8CTKQWU 1�

CXGTCIKPI VKOGU 
HTQO � J VQ ��� J� YGTG VGUVGF� #HVGT

CPCN[\KPI RQRWNCVKQP CU C YJQNG� TGITGUUKQPU YGTG TGRGCVGF

KP UWDLGEV UWDUGVU FGHKPGF D[ UGZ� TGRQTV QH EJTQPKE

U[ORVQOU� CPF OCVGTPCN UOQMKPI� 1XGTCNN TGITGUUKQPU

TGRGCVGF YKVJ VGORGTCVWTG CPF 4* KP OQFGN YKVJ 1 ��

1PN[ (8% JCF C UVCVKUVKECNN[ UKIPKHKECPV PGICVKXG OGCP

UNQRG KP TGNCVKQP VQ RTGXKQWU JQWT 1 EQPEGPVTCVKQP�


������ v ���� O.�RRD�� 6JKU UNQRG KU CRRTQZKOCVGN[

QPG QTFGT QH OCIPKVWFG NQYGT VJCP VJQUG QDUGTXGF KP

UQOG ECOR UVWFKGU� $QVJ ('8 CPF ('( JCF� ������

UKIPKHKECPV PGICVKXG CUUQEKCVKQPU YKVJ 1 CXGTCIGF QXGT�

VJG RTGXKQWU ��� ��� CPF ��� J� (QT GZCORNG� VJG OGCP

UNQRG QH ('8 QP ���J CXGTCIG 1 YCU ������ v ������ �

O.�RRD� 6JG CWVJQTU URGEWNCVGF VJCV VJG (8% TGUWNV

TGHNGEVU VJG CEWVG� TGXGTUKDNG GHHGEVU QH 1 QP QPG	U CDKNKV[�

VQ VCMG C FGGR DTGCVJ� YJGTGCU VJG ('8 CPF ('(� ������

QDUGTXCVKQPU OC[ TGHNGEV KPHNCOOCVQT[ GHHGEVU QH OQTG

RTQNQPIGF 1 GZRQUWTGU� +V UJQWNF DG PQVGF VJCV DQVJ�

(8% CPF ('8 JCF UKIPKHKECPV PGICVKXG UNQRGU QP ��J�

OCZKOWO 1 OGCUWTGF KP VJG RTGXKQWU �� J� #FLWUVOGPV�

HQT VGORGTCVWTG CPF 4* FKOKPKUJGF UQOGYJCV VJG

CUUQEKCVKQPU DGVYGGP NWPI HWPEVKQP CPF 1 � #UUQEKCVKQPU�

DGVYGGP NWPI HWPEVKQP FGETGOGPVU CPF 1 GZRQUWTG QHVGP�

CRRGCTGF NCTIGT KP EJKNFTGP YKVJ EJTQPKE TGURKTCVQT[

U[ORVQOU VJCP KP VJQUG YKVJQWV� CPF KP EJKNFTGP QH

OQVJGTU YJQ YGTG EWTTGPV UOQMGTU� JQYGXGT� VJGUG

TGUWNVU YGTG PQV UVCVKUVKECNN[ EQPHKTOGF�

%CUVKNNGLQU GV CN� 
�����
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6CDNG������
EQPV	F����#EWVG�'HHGEVU�QH�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQP�
&CKN[�.KHG�5VWFKGU�QH�.WPI�(WPEVKQP�CPF�4GURKTCVQT[�5[ORVQOUC

2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

&CKN[ OCZKOWO ��J 1 EQPEGPVTCVKQPU QP FC[U�

RTKQT VQ NWPI�HWPEVKQP VGUVKPI TCPIGF HTQO � VQ

��� �I�O 
��� VQ ��� RRD�� .GXGNU QH QVJGT�

RQNNWVCPVU OGCUWTGF 
51 � 01 � 2/ � CPF� � ��

CGTQUQN * � YGTG TGRQTVGF VQ DG NQY FWTKPI


UVWF[� #ODKGPV VGORGTCVWTG 
TCPIG� � VQ ��

�%� CPF UQOG RQNNGP FCVC CNUQ YGTG EQNNGEVGF�

#UUQEKCVKQPU DGVYGGP OQTPKPI NWPI HWPEVKQP CPF RTGXKQWU

FC[ 1 GZCOKPGF FWTKPI UEJQQN KP ��� EJKNFTGP 
CIGU ������

HTQO UGXGP UEJQQNU KP VJTGG VQYPU KP 6JG 0GVJGTNCPFU�

6QYPU YGTG UGNGEVGF YKVJQWV NQECN RQNNWVKQP UQWTEGU CPF

YKVJ NQY NGXGNU QH RQNNWVCPVU QVJGT VJCP 1 � 5VWF[ URCPPGF�

VJG RGTKQF HTQO /CTEJ VJTQWIJ ,WN[� YKVJ NWPI�HWPEVKQP

OGCUWTGOGPVU EQNNGEVGF GXGT[ ��� YGGMU� #P QXGTCNN VKOG

VTGPF YCU HKV VQ VJG NWPI� HWPEVKQP FCVC VQ CEEQWPV HQT NWPI

ITQYVJ� &CVC QP (8%� ('8 � 2'(4� CPF ('(� ������

CPCN[\GF KP TGNCVKQP VQ RTGXKQWU�FC[ ��J OCZKOWO 1�

EQPEGPVTCVKQPU WUKPI UWDLGEV�URGEKHKE NKPGCT TGITGUUKQPU

HQNNQYGF D[ CPCN[UKU QH OGCP UNQRGU� +PVGTUWDLGEV

XCTKCVKQPU KP TGURQPUKXGPGUU VQ 1 YGTG VGUVGF XKC CP (��

VGUV� 6JG KPHNWGPEG QH EJTQPKE TGURKTCVQT[ U[ORVQOU CPF

QVJGT UWDLGEV EJCTCEVGTKUVKEU 
G�I�� CIG� UGZ� QP 1�

TGURQPUKXGPGUU YCU GZCOKPGF� /QFGNU VJCV KPENWFGF QVJGT

RQNNWVCPVU YGTG CNUQ EQPUKFGTGF�

0GICVKXG� WUWCNN[ UVCVKUVKECNN[ UKIPKHKECPV OGCP UNQRGU

UGGP HQT NWPI HWPEVKQP TGITGUUGF QP RTGXKQWU�FC[ ��J

OCZKOWO 1 HQT VJG UGXGP KPFKXKFWCN UEJQQNU� 1XGT CNN�

��� UWDLGEVU� OGCP TGITGUUKQP UNQRGU HQT (8% CPF ('8�

YGTG ����� v ���� CPF ����� v ���� O.��I�O ��

TGURGEVKXGN[� CPF HQT 2'(4 CPF ('( YGTG ����� v������

���� CPF ����� v ���� O.�U��I�O � TGURGEVKXGN[� 6JGUG�

EQGHHKEKGPVU OC[ DG FQWDNGF VQ EQPXGTV VQ UNQRGU KP VGTOU

QH RCTVU RGT DKNNKQP� 6JG CWVJQTU TGRQTV VJCV CFFKPI 51 ��
01 � QT 2/ FKF PQV OCVGTKCNN[ EJCPIG VJG 1 UNQRGU�� �� �

6JGTG YCU GXKFGPEG HQT KPVGT�UWDLGEV XCTKCVKQP KP 1�

TGURQPUKXGPGUU� DWV VJKU XCTKCVKQP YCU PQV UVCVKUVKECNN[

TGNCVGF VQ CXCKNCDNG UWDLGEV EJCTCEVGTKUVKEU FCVC�

6GORGTCVWTG FCVC PQV KPENWFGF KP OQFGNU� RGTJCRU FWG VQ

JKIJ EQTTGNCVKQP YKVJ 1 � 6JG NWPI HWPEVKQP�1� �

TGNCVKQPUJKRU PQVGF CDQXG CTG SWCNKVCVKXGN[ UKOKNCT VQ

VJQUG TGRQTVGF KP VJG ���� (CKTXKGY .CMG ECOR UVWF[ CPF

VJG /GZKEQ %KV[ UEJQQN EJKNFTGP	U UVWF[�

*QGM CPF $TWPGMTGGH


�����

*QGM GV CN� 
����D�

��J OCZKOWO 1 EQPEGPVTCVKQPU QP 2'(4�

OGCUWTGOGPV FC[U TCPIGF HTQO �� VQ ��� RRD�

0Q QVJGT RQNNWVCPVU CUUGUUGF� DWV CODKGPV

VGORGTCVWTG FCVC KPENWFGF�

4GNCVKQPUJKR DGVYGGP FCKN[ RGCM HNQY OGCUWTGOGPVU CPF

CODKGPV 1 EQPEGPVTCVKQPU KP C RQRWNCVKQP UCORNG QH�

��� UWDLGEVU 
DQVJ CFWNVU CPF EJKNFTGP� QXGT ��YGGM

RGTKQFU FWTKPI PQTOCN FCKN[ CEVKXKVKGU KP 6WEUQP� #<�

2GCM HNQY CUUGUUGF WUKPI JCPF�JGNF RGCM�HNQY OGVGTU WR VQ

HQWT VKOGU RGT FC[� 2'(4 OGCUWTGOGPVU QP KPKVKCN � FC[U

HQT GCEJ UWDLGEV FTQRRGF VQ CXQKF RQUUKDNG NGCTPKPI GHHGEVU�

NGCXKPI C UGTKGU QH WR VQ �� OGCUWTGOGPV FC[U RGT UWDLGEV�

2QRWNCVKQP�RQQNGF TGITGUUKQP UNQRGU EQORWVGF HQT 2'(4

QP �� CPF ��J CXGTCIG 1 HQT EJKNFTGP 
CIGU � ��� CPF�

CFWNVU 
CIGU  ���� EQPVTQNNKPI HQT TGUKFWCN CWVQ�

EQTTGNCVKQPU� 1WVEQOG OGCUWTGU KPENWFGF 2'(4 FKWTPCN

XCTKCDKNKV[ CPF CHVGTPQQP 2'(4 NGXGNU� $GUKFGU 1 ��
RQVGPVKCN GZRNCPCVQT[ XCTKCDNGU KPENWFGF VGORGTCVWTG�

CXGTCIG VKOG QWVFQQTU� CEWVG TGURKTCVQT[ KPHGEVKQPU�

CUVJOC� CPF GPXKTQPOGPVCN VQDCEEQ UOQMG GZRQUWTG�

5KIPKHKECPV RQUKVKXG CUUQEKCVKQPU QDUGTXGF DGVYGGP

1 EQPEGPVTCVKQPU CPF 2'(4 FKWTPCN XCTKCDKNKV[� VJG�

GHHGEV OCIPKVWFG YCU ITGCVGUV KP CUVJOCVKE UWDLGEVU�

+P EJKNFTGP QPN[� PQQP 2'(4 YCU UWRRTGUUGF QP FC[U

YKVJ JKIJGT 1 NGXGNU� 6JG WPEGTVCKP TGNCVKQPUJKR�

DGVYGGP EGPVTCN UKVG 1 NGXGNU CPF RGTUQPCN GZRQUWTGU KP�

VJKU UQWVJYGUVGTP EQOOWPKV[ YCU PQV CFFTGUUGF�

#NVJQWIJ VJG UVCVKUVKECN OQFGNU GORNQ[GF YGTG

CRRTQRTKCVG CPF YGNN EJQUGP� KV CRRGCTU VJCV C UWDUVCPVKCN

COQWPV QH GZRNQTCVQT[ FCVC CPCN[UKU YCU RGTHQTOGF RTKQT

VQ UGNGEVKQP QH TGUWNVU VQ RTGUGPV KP VJG RCRGT� NGCFKPI VQ

WPEGTVCKPVKGU TGICTFKPI VJG UVCVKUVKECN XCNKFKV[ QH VJG

J[RQVJGUKU VGUVU RTGUGPVGF�

-T\[\CPQYUMK GV CN�


�����



�
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�
�

6CDNG������
EQPV	F����#EWVG�'HHGEVU�QH�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQP�
&CKN[�.KHG�5VWFKGU�QH�.WPI�(WPEVKQP�CPF�4GURKTCVQT[�5[ORVQOUC

2QNNWVCPVU�'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

/GCPU CPF TCPIG QH OCZ FCKN[ ��J XCNWGU�

1 OGCP � ���� �I�O � TCPIG � ����� �I�O ��
� �

51 OGCP � ���� �I�O � TCPIG � ����
�

��� �I�O � 01 OGCP � ���� �I�O � TCPIG �� �
�

����� �I�O � %Q* OGCP � ���� %Q* WPKVU��

TCPIG � ������� %Q* WPKVU� VGORGTCVWTG OGCP

� ��� �%� TCPIG � ���� VQ 
�� �%�

(QNNQY�WR UVWF[ 
5GRVGODGT ���� VJTQWIJ #RTKN ����� QH

RQNNWVCPV�TGURKTCVQT[ U[ORVQO TGNCVKQPUJKRU KP UWDUGVU QH

EJKNFTGP HTQO ���� %JGUVPWV 4KFIG ETQUU�UGEVKQPCN UVWF[ QH

OQTG VJCP ����� GNGOGPVCT[ UEJQQN EJKNFTGP� 5WDUCORNGU

UGNGEVGF HTQO UKZ UEJQQNU KP UVWF[ CTGC YKVJ EQPUKUVGPVN[

JKIJGT NGXGNU QH CKT RQNNWVKQP FWTKPI RTGXKQWU � [GCTU�

5WDUCORNGU 
VJTGG� UVTCVKHKGF D[ TGRQTVGF U[ORVQOU� 1PG

QT OQTG QH HQNNQYKPI OGCUWTGU VCMGP HQT ��� EJKNFTGP�

FKCTKGU� U[ORVQO SWGUVKQPPCKTG� URKTQOGVT[� 6GNGRJQPG

HQNNQY�WR GCEJ � YGGMU QP FKCTKGU� URKTQOGVT[ FQPG CV

UEJQQN� RQNNWVCPVU 
KPENWFKPI 1 � OGCUWTGF CV QPG OQPKVQT�


FCVC HTQO �� OQPKVQTU HQT 51 IGPGTCNN[ TGHNGEVGF KP FCVC CV�

UKPING OQPKVQT�� &KCT[ RCPGN UVWF[ EQXGTGF � OQ�

UWEEGUUKXG 2'(4 URKTQOGVT[ UVWFKGU QH � YGGMU GCEJ FQPG

KP TGURGEVKXG ITQWRU QH VJG VJTGG UWDUCORNGU�

4GNCVKQPUJKRU QH OCZKOWO JQWTN[ 51 � 01 � 1 � CPF %Q*� � �

CPF OKPKOWO VGORGTCVWTG HQT GCEJ ���J RGTKQF VQ FCKN[

WRRGT CPF NQYGT TGURKTCVQT[ KNNPGUU� YJGG\G� CPF 2'(4

YGTG GXCNWCVGF WUKPI OWNVKRNG TGITGUUKQP OQFGNU CFLWUVGF

HQT KNNPGUU QEEWTTGPEG QT NGXGNU QH 2'(4 QP RTGEGFKPI

FC[� 0Q CKT RQNNWVCPV YCU UVTQPIN[ CUUQEKCVGF YKVJ

TGURKTCVQT[ KNNPGUU QT YKVJ 2'(4� #WVJQTU EQPENWFGF VJCV

VJKU UVWF[ ECP DGUV DG KPVGTRTGVGF CU UJQYKPI PQ CEWVG

GHHGEVU QH UVWFKGF RQNNWVCPVU QP TGURKTCVQT[ U[ORVQOU QT

2'(4 KP EJKNFTGP CV NGXGNU NQYGT VJCP VJG EWTTGPV

0##35� DWV CNUQ PQVGF VJCV EQPENWUKQP OWUV DG VGORGTGF

D[ TGNCVKXGN[ NQY NGXGNU QH RQNNWVCPVU GPEQWPVGTGF CPF

RQUUKDKNKV[ QH GZRQUWTG OKUENCUUKHKECVKQP�

8GFCN GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

%KVGF KP 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 
������D



�����

TGRQTVGF�TGUWNVU�VJCV�KPFKECVGF�CUUQEKCVKQPU�DGVYGGP�CODKGPV�QZKFCPV�GZRQUWTGU�CPF�XCTKQWU

OGCUWTGU�QH�TGURKTCVQT[�GHHGEVU�
G�I���KTTKVCVKXG�TGURKTCVQT[�U[ORVQOU�CPF�CEWVG�RWNOQPCT[

HWPEVKQP�FGETGOGPVU��KP�EJKNFTGP�CPF�CFWNVU���6JG�CIITGICVKQP�QH�KPFKXKFWCN�UVWFKGU�RTQXKFGU

TGCUQPCDN[�IQQF�GXKFGPEG�HQT�CP�CUUQEKCVKQP�DGVYGGP�CODKGPV�RJQVQEJGOKECN�QZKFCPVU�CPF�

CEWVG�TGURKTCVQT[�GHHGEVU�CPF�C�FCVCDCUG�VJCV�KU�IGPGTCNN[�EQJGTGPV��EQPUKUVGPV��CPF�DKQNQIKECNN[

RNCWUKDNG���+P�CFFKVKQP��QVJGT�UVWFKGU�QH�KTTKVCVKXG�U[ORVQOU�KP�EJKNFTGP�CPF�CFWNVU�CNUQ�YGTG

TGRQTVGF�KP�VJG������FQEWOGPV���(QT�GZCORNG��*COOGT�GV�CN��
������TGRQTVGF�SWCNKVCVKXG

CUUQEKCVKQPU�DGVYGGP�CODKGPV�QZKFCPV�NGXGNU�CPF�U[ORVQOU�UWEJ�CU�G[G�CPF�VJTQCV�KTTKVCVKQP�

EJGUV�FKUEQOHQTV��EQWIJ��CPF�JGCFCEJG�CV�VQVCN�QZKFCPV�NGXGNU�ITGCVGT�VJCP������RRO�KP�[QWPI

CFWNVU�
PWTUKPI�UVWFGPVU����9C[PG�GV�CN��
������TGRQTVGF�C�JKIJ�EQTTGNCVKQP�
4 ���������DGVYGGP�

CODKGPV�VQVCN�QZKFCPV�NGXGNU�
��J�RTKQT�VQ�EQORGVKVKQP��CPF�KORCKTGF�GZGTEKUG�RGTHQTOCPEG


TWPPKPI�VKOG��KP�JKIJ�UEJQQN�UVWFGPVU�FWTKPI�ETQUU�EQWPVT[�VTCEM�OGGVU�KP�.QU�#PIGNGU��%#��

5[ORVQOU�YGTG�PQV�OGCUWTGF��DWV�9C[PG�URGEWNCVGF�VJCV�EJGUV�FKUEQOHQTV�HTQO�QZKFCPV

KPJCNCVKQP�KORCKTGF�GZGTEKUG�RGTHQTOCPEG���#NVJQWIJ�TGUWNVU�UWEJ�CU�VJGUG�CTG�EQPUKUVGPV�YKVJ

GXKFGPEG�HTQO�EQPVTQNNGF�JWOCP�GZRQUWTG�UVWFKGU��RTGEKUG�EJCTCEVGTK\CVKQP�QH�CODKGPV

RQNNWVCPVU�CPF�GPXKTQPOGPVCN�EQPFKVKQPU�CPF�TKIQTQWU�UVCVKUVKECN�CPCN[UGU�YGTG�NCEMKPI�KP�VJG

UVWFKGU���6JWU��VJG�RTKOCTKN[�SWCNKVCVKXG�FCVC�HTQO�VJGUG�CPF�QVJGT�UVWFKGU�YGTG�PQV�UCVKUHCEVQT[

VQ�RTQXKFG�SWCPVKVCVKXG�EQPENWUKQPU�CDQWV�VJG�TGNCVKQPUJKR�QH�CODKGPV�1 �EQPEGPVTCVKQPU�CPF�

CEWVG�TGURKTCVQT[�KNNPGUU�

5EJYCTV\�
�������5EJYCTV\�CPF�<GIGT�
�������CPF�5EJYCTV\�GV�CN��
������TGCPCN[\GF

VJG�QTKIKPCN�FKCT[�FCVC�QH�UVWFGPV�PWTUGU�TGRQTVGF�GCTNKGT�D[�*COOGT�GV�CN��
������
6CDNG��������

6JG�PWTUGU�YGTG�VQNF�VJCV�VJG�FKCTKGU�YGTG�RCTV�QH�C�RTQURGEVKXG�UVWF[�QH�XKTCN�KPHGEVKQPU��

.QIKUVKE�TGITGUUKQP�OQFGNU�KPENWFKPI�VKOG�UGTKGU�CPCN[UGU�YGTG�WUGF�VQ�EQPVTQN�HQT

CWVQEQTTGNCVKQP�GHHGEVU�VJCV�CTG�HTGSWGPVN[�RTGUGPV�KP�VKOG�UGTKGU�FCVC���6JG�TGCPCN[UKU�HQT�FCKN[

RTGXCNGPEG�TCVGU�QH�U[ORVQOU�
5EJYCTV\�GV�CN���������EQPHKTOGF�VJCV�CODKGPV�QZKFCPVU�YGTG

UKIPKHKECPVN[�CUUQEKCVGF�YKVJ�EQWIJ�CPF�G[G�FKUEQOHQTV���*QYGXGT��GCTNKGT�TGRQTVGF�CUUQEKCVKQPU

DGVYGGP�QZKFCPVU�CPF�JGCFCEJG�QT�EJGUV�FKUEQOHQTV�YGTG�PQV�EQPHKTOGF���%QWIJ�YCU�VJG�QPG

U[ORVQO�VJCV�UJQYGF�CP�CRRCTGPV�VJTGUJQNF�PGCT������RRO�VQVCN�QZKFCPVU��YJKEJ�CRRTQZKOCVGU

VJG�VJTGUJQNF�XCNWG�TGRQTVGF�D[�*COOGT�GV�CN��
��������(WTVJGT�TGCPCN[UKU�QH�VJG�FKCT[�FCVC


*COOGT�GV�CN���������D[�5EJYCTV\�
������CPF�D[�5EJYCTV\�CPF�<GIGT�
������HQT�VJG�GHHGEVU�QH

CKT�RQNNWVCPVU�QP�VJG�TKUM�QH�PGY�GRKUQFGU�QH�TGURKTCVQT[�CPF�QVJGT�U[ORVQOU�CPF�QP�VJGKT

FWTCVKQPU�TGXGCNGF�KPVGTGUVKPI�HKPFKPIU���6JG�OGCP�RNWU�QT�OKPWU�UVCPFCTF�FGXKCVKQP�
5&��NGXGN

QH�QZKFCPVU�YCU�������v�������RRO���+P�NQIKUVKE�TGITGUUKQP�OQFGNU��CP�KPETGCUG�KP�QZKFCPV

EQPEGPVTCVKQP�D[�QPG�5&�
������RRO��YCU�CUUQEKCVGF�YKVJ�C�����KPETGCUGF�TKUM�QH�EJGUV

FKUEQOHQTV�CPF�C�����KPETGCUGF�TKUM�QH�G[G�KTTKVCVKQP���6JGUG�CUUQEKCVKQPU�YGTG�JKIJN[

UKIPKHKECPV�
R������������+P�CFFKVKQP��RJQVQEJGOKECN�QZKFCPVU�YGTG�UKIPKHKECPVN[�
R����������

CUUQEKCVGF�YKVJ�VJG�FWTCVKQP�QH�GRKUQFGU�QH�EQWIJ��RJNGIO��CPF�UQTG�VJTQCV���

-TWRPKEM�GV�CN��
������CPF�1UVTQ�GV�CN��
������TGCPCN[\GF�FCKN[�JGCNVJ�FCVC�HTQO

QXGT�������EJKNFTGP�CPF�CFWNVU�NKXKPI�KP�VJG�.QU�#PIGNGU�CTGC�FWTKPI�C���OQ�RGTKQF�
5GRVGODGT

�����VQ�/CTEJ�������
6CDNG���������6JG�QTKIKPCN�UVWF[�YCU�TGRQTVGF�D[�(NGUJ�GV�CN��
�������

6JG�RTGUGPEG�QT�CDUGPEG�QH�FCKN[�TGURKTCVQT[�U[ORVQOU�CUUQEKCVGF�YKVJ�FCKN[�GZRQUWTG�VQ

CODKGPV�1 �CPF�QVJGT�CKT�RQNNWVCPVU�YCU�CPCN[\GF�KP�C�RQQNGF��ETQUU�UGEVKQPCN��VKOG�UGTKGU�

OQFGN���-TWRPKEM�GV�CN��
������TGRQTVGF�UVCVKUVKECNN[�UKIPKHKECPV�GHHGEVU�QH�1 �NGXGNU�QP�FCKN[�

TGRQTVGF�TGURKTCVQT[�U[ORVQOU�KP�JGCNVJ[�PQPUOQMKPI�CFWNVU��DWV�PQV�COQPI�UOQMGTU�

EJKNFTGP��CPF�RCVKGPVU�YKVJ�EJTQPKE�TGURKTCVQT[�FKUGCUG���1UVTQ�GV�CN��
������GXCNWCVGF�VJG�FCKN[

TGRQTVU�QH�����PQPUOQMKPI�CFWNVU�CPF��WUKPI�C�NQIKUVKE�TGITGUUKQP�OQFGN��



�
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�
�

6CDNG��������#EWVG�'HHGEVU�QH�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQP�
5[ORVQO�2TGXCNGPEGC

2QNNWVCPVU CPF 'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

6QVCN QZKFCPV� %1� 51 � 01� CPF 01 OGCUWTGF�� �

VQVCN QZKFCPV EQPEGPVTCVKQPU TGCEJGF GRKUQFKE

NGXGNU 
OCZKOWO ��J�FC[ ���� VQ ��� RRO��

OGCP FCKN[ VGORGTCVWTG YCU ���� �%�

4GCPCN[UKU QH FCKN[ FKCT[ UVWF[ QH UVWFGPV PWTUGU YQTMKPI

CPF NKXKPI CV UEJQQNU KP .QU #PIGNGU 
UGG 7�5�

'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� ����� HQT FGVCKNU QH

*COOGT GV CN�� ������ 6JKU UGTKGU QH RCRGTU TGGZCOKPGU VJG

PWTUGU	 FCVC WUKPI NQIKUVKE TGITGUUKQP OQFGNU CPF VKOG� UGTKGU

OGVJQFU VQ CEEQWPV HQT UGTKCN EQTTGNCVKQP 
CWVQEQTTGNCVKQP� QH

U[ORVQOU QP UWEEGUUKXG FC[U� 6JG GHHGEVU QH VQVCN QZKFCPVU

QP FCKN[ RTGXCNGPEG TCVGU QH U[ORVQOU� TKUMU QH FGXGNQRKPI

PGY U[ORVQOU 
GRKUQFGU�� CPF FWTCVKQP QH GRKUQFGU YGTG

CPCN[\GF�

#UUQEKCVKQPU HQWPF DGVYGGP VQVCN QZKFCPVU CPF RTGXCNGPEG QH

EQWIJ CPF G[G KTTKVCVKQP� EQPHKTOKPI RCTV QH HKPFKPIU QH QTKIKPCN

UVWF[� #UUQEKCVKQP YKVJ EQWIJ QPN[ CV QZKFCPV EQPEGPVTCVKQPU

CDQXG CRRTQZKOCVGN[ ���� RRO� 2TGXKQWUN[ TGRQTVGF

CUUQEKCVKQPU DGVYGGP QZKFCPVU CPF EJGUV FKUEQOHQTV CPF

JGCFCEJG 
*COOGT GV CN�� ����� PQV EQPHKTOGF� 1ZKFCPVU

CUUQEKCVGF YKVJ KPETGCUGF TKUM 
KPEKFGPEG� QH EJGUV FKUEQOHQTV

CPF G[G KTTKVCVKQP CPF FWTCVKQP QH GRKUQFGU QH EQWIJ� RJNGIO�

CPF UQTG VJTQCV� &WTCVKQP QH U[ORVQOU UJQYGF EQPEGPVTCVKQP�

TGURQPUG TGNCVKQPUJKRU GXGP DGNQY ���� RRO� (KPFKPIU UWIIGUV

FKHHGTGPV GHHGEVU QH QZKFCPVU QP U[ORVQO EJCTCEVGTKUVKEU� .CEM

QH FCKN[ RCTVKEWNCVG OGCUWTGOGPVU� UOCNN PWODGT QH UWDLGEVU�

CPF JGVGTQIGPGQWU KPFKXKFWCN TGURQPUGU TGUVTKEV SWCPVKVCVKXG

KPVGTRTGVCVKQP QH TGUWNVU� .WPI HWPEVKQP YCU PQV OGCUWTGF�

5EJYCTV\ 
�����

5EJYCTV\ CPF <GIGT


�����

5EJYCTV\ GV CN� 
�����

&CKN[ 1 � 01 � 51 � CPF %Q* CPF GXGT[ UKZVJ�� � �

FC[ UWNHCVGU OGCUWTGF CV QPG UKVG 
#\WUC��

��J FCKN[ OCZKOWO 1 ��� RRO� ��J CXGTCIG 1� �

���� RRO� UWNHCVGU ���� �I�O � OCZKOWO�

VGORGTCVWTG YCU ���� �%�

4GCPCN[UKU QH FCKN[ FKCTKGU EQORNGVGF FWTKPI ����FC[ UWTXG[

RGTKQF 
5GRVGODGT ���� VQ /CTEJ ����� D[ ��� EJKNFTGP CPF

��� CFWNVU 
-TWRPKEM GV CN�� ����� CPF ��� PQPUOQMKPI

CFWNVU 
1UVTQ GV CN�� ����� NKXKPI KP )NGPFQTC� %QXKPC� QT

#\WUC� %# 
UGG (NGUJ GV CN�� ���� HQT FGVCKNU�� 2TGUGPEG QT

CDUGPEG QH �� 
WRRGT CPF NQYGT� TGURKTCVQT[ CPF VYQ

PQPTGURKTCVQT[ U[ORVQOU TGEQTFGF FCKN[� 2TGUGPEG QT

CDUGPEG QH U[ORVQOU CPCN[\GF KP C RQQNGF ETQUU�UGEVKQPCN

VKOG�UGTKGU OQFGN� 0QPRQNNWVKQP HCEVQTU� KPENWFKPI UGZ� ICU

UVQXG WUG� FC[ QH UVWF[� CPF C EJTQPKE FKUGCUG KPFKECVQT YGTG

KPENWFGF KP HKPCN TGITGUUKQP OQFGNU WUGF VQ OGCUWTG GHHGEVU

QH CODKGPV CKT RQNNWVKQP� .QIKUVKE TGITGUUKQP CPCN[UGU HQT

GPVKTG UCORNG VQ FGVGTOKPG GHHGEV QH GCEJ RQNNWVCPV QP JGCNVJ

GPFRQKPVU� .CIIGF GHHGEVU QH GCEJ RQNNWVCPV CPF GHHGEVU KP

KPFKXKFWCNU 
P � ��� YKVJQWV CKT EQPFKVKQPGTU CPF VJQUG YKVJ

RTGGZKUVKPI TGURKTCVQT[ KPHGEVKQP YGTG CPCN[\GF�

.QIKUVKE TGITGUUKQP OQFGN KPFKECVGF UKIPKHKECPV CUUQEKCVKQPU

DGVYGGP KPEKFGPEG QH NQYGT TGURKTCVQT[ U[ORVQOU CPF JGCNVJ[

PQPUOQMKPI CFWNVU 
DWV PQV COQPI UOQMGTU� EJKNFTGP� QT

RCVKGPVU YKVJ EJTQPKE TGURKTCVQT[ FKUGCUG�� ��J FCKN[ OCZKOWO

1 NGXGNU 
14 � ����� ��� %+ QH ���������� HQT C ��� RRO�

EJCPIG�� ��J CXGTCIG 1 NGXGN 
14 � ����� ��� %+ QH�

����������� CPF CODKGPV UWNHCVGU 
14 � ����� ��� %+ QH

���������� HQT C �� �I�O EJCPIG�� %Q* YCU UKIPKHKECPVN[�

TGNCVGF VQ FCKN[ U[ORVQOU KP EJKNFTGP� )CU UVQXG KP VJG JQOG

YCU CUUQEKCVGF YKVJ NQYGT TGURKTCVQT[ VTCEV U[ORVQOU


14 � ����� ��� %+ QH ����������� CU YGTG VJG GHHGEVU QH 1�

KP UWDITQWRU YKVJQWV TGUKFGPVKCN CKT EQPFKVKQPGT


14 � ����� CPF YKVJ RTGGZKUVKPI TGURKTCVQT[ KPHGEVKQP 
14 �

������ #NN VJG CDQXG KPETGCUGF TKUMU YGTG UVCVKUVKECNN[

UKIPKHKECPV 
R � ������ +PVGTRTGVCVKQP QH TGUWNVU NKOKVGF D[

UGNGEVKQP QH UCORNG� WPFGTUCORNKPI QH [QWPI CFWNVU�

CIITGICVKQP QH U[ORVQOU QH CNN UGXGTKV[ NGXGNU KPVQ QPG

OGCUWTG� RQUUKDNG TGRQTVKPI DKCU� CPF CDUGPEG QH KPFQQT

GZRQUWTG� CGTQCNNGTIGP� CPF NWPI HWPEVKQP FCVC�

-TWRPKEM GV CN�


�����

1UVTQ GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C



�����

HQWPF�C�UVCVKUVKECNN[�UKIPKHKECPV�CUUQEKCVKQP�DGVYGGP�VJG�KPEKFGPEG�QH�NQYGT�TGURKTCVQT[�VTCEV

U[ORVQOU�CPF���J�FCKN[�OCZKOWO�CPF���J�CXGTCIG�1 �NGXGNU�
���CPF�����KPETGCUGF�TKUM��

TGURGEVKXGN[��YKVJ�����RRO�KPETGCUG�KP�1 ��CPF�CODKGPV�UWNHCVGU�
����KPETGCUGF�TKUM�YKVJ�C�����

�I�O �EJCPIG����6JG�NQYGT�TGURKTCVQT[�VTCEV�GHHGEVU�QH�1 �YGTG�ITGCVGT�KP�VJG�UWDITQWRU�YKVJ�
�

ICU�UVQXGU��YKVJQWV�TGUKFGPVKCN�CKT�EQPFKVKQPGTU��CPF�YKVJ�RTGGZKUVKPI�TGURKTCVQT[�KPHGEVKQP��

+PVGTRTGVCVKQP�QH�VJG�TGUWNVU�KU�NKOKVGF�D[�VJG�UGNGEVKQP�QH�VJG�UCORNG�HQT�CPCN[UKU�

WPFGTUCORNKPI�QH�[QWPI�CFWNVU��CIITGICVKQP�QH�U[ORVQOU�QH�CNN�UGXGTKV[�NGXGNU�KPVQ�QPG

OGCUWTG��RQUUKDNG�TGRQTVKPI�DKCU��CPF�CDUGPEG�QH�KPFQQT�GZRQUWTG��QWVFQQT�CGTQCNNGTIGP��CPF

NWPI�HWPEVKQP�FCVC�

6JG�TGUWNVU�HTQO�VJG�CDQXG�RCPGN�UVWFKGU�UWIIGUV�C�OQFGUV�DWV�DKQNQIKECNN[�RNCWUKDNG

TGNCVKQPUJKR�DGVYGGP�UJQTV�VGTO�GZRQUWTG�VQ�CODKGPV�QZKFCPVU�1 �CPF�TGURKTCVQT[�U[ORVQOU���

6JG�KPVGTRTGVCVKQP�QH�VJGUG�TGEGPV�TGCPCN[UGU�KU�NKOKVGF�D[�UGXGTCN�HCEVQTU���*GVGTQIGPGQWU

KPFKXKFWCN�TGURQPUGU�QEEWT��CPF�CPCN[UGU�QH�ITQWRGF�FCVC�RQUUKDN[�OC[�OKUU�UWUEGRVKDNG

UWDITQWRU���6JG�NCEM�QH�URGEKHKE�OGCUWTGOGPVU�QH�1 �CPF�QVJGT�RQNNWVCPVU�
GURGEKCNN[�RCTVKENGU��

CPF�QH�RGTUQPCN�GZRQUWTG�QT�TKUM�XCTKCDNGU�
G�I���VKOG�CEVKXKV[�FCVC��YGCMGP�VJG�CUUGUUOGPV�QH

EQPHQWPFGTU�CPF�GHHGEV�OQFKHKGTU���+P�CFFKVKQP��VJG�QXGTCNN�FCVC�CPCN[UKU�RGTVCKPU�VQ�UOCNN�CPF

XGT[�UGNGEVGF�UCORNGU�VJCV�JCXG�WPEGTVCKP�TGRTGUGPVCVKXGPGUU�VQ�VJG�IGPGTCN�RQRWNCVKQP�

#IITCXCVKQP�QH�'ZKUVKPI�4GURKTCVQT[�&KUGCUGU
2TKQT�GRKFGOKQNQIKECN�FCVC�QP�VJG�GHHGEVU�QH�CODKGPV�1 �NGXGNU�KP�UWDLGEVU�YKVJ�

GZKUVKPI�TGURKTCVQT[�FKUGCUG�JCXG�DGGP�FKHHKEWNV�VQ�KPVGTRTGV�FWG�VQ�OGVJQFQNQIKECN�NKOKVCVKQPU


7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������'ZCEGTDCVKQP�QH�CUVJOC�CPF�QVJGT�JGCNVJ

GPFRQKPVU�UWDUGSWGPVN[�JCU�DGGP�GXCNWCVGF��CPF�OQTG�TGEGPV�UVWFKGU�JCXG�QDUGTXGF�RQUUKDNG

KPETGCUGU�KP�U[ORVQO�CIITCXCVKQP�QT�EJCPIGU�KP�NWPI�HWPEVKQP�QH�CUVJOCVKE�UWDLGEVU�KP�TGNCVKQP

VQ�KPETGCUGF�1 �QT�VQVCN�QZKFCPV�NGXGNU��CU�YGNN�CU�KPVGTCEVKQPU�DGVYGGP�1 �EQPEGPVTCVKQPU�CPF� �

VGORGTCVWTG���*QYGXGT��PQ�EQPUKUVGPV�RCVVGTP�QH�HKPFKPIU�HQT�CIITCXCVKQP�QH�U[ORVQOU�QT�NWPI

HWPEVKQP�EJCPIGU�JCU�DGGP�TGRQTVGF�HQT�RCVKGPVU�YKVJ�QVJGT�V[RGU�QH�EJTQPKE�NWPI�FKUGCUG���5QOG

QH�VJG�OCLQT�KUUWGU�KP�KPVGTRTGVKPI�TGUWNVU�HTQO�UVWFKGU�QH�TGURKTCVQT[�GZCEGTDCVKQPU�JCXG�DGGP

KPCFGSWCVG�UCORNG�UK\G�CPF�EJCTCEVGTK\CVKQP�QH�VJG�UVWF[�UWDLGEVU��NCEM�QH�KPHQTOCVKQP�QP�VJG

RQUUKDNG�GHHGEVU�QH�OGFKECVKQPU��VJG�CDUGPEG�QH�TGEQTFU�HQT�CNN�FC[U�QP�YJKEJ�U[ORVQOU�EQWNF

JCXG�QEEWTTGF��KPCFGSWCVG�KPVGTRTGVCVKQP�QH�VJG�ENKPKECN�UKIPKHKECPEG�QH�OGCUWTGF�EJCPIGU��VJG

TQNG�QH�EQPHQWPFGTU�CPF�GHHGEV�OQFKHKGTU�
G�I���VGORGTCVWTG��JWOKFKV[��RCTVKENGU�

CGTQCNNGTIGPU���CPF�RGTUQPCN�QT�ITQWR�EJCTCEVGTK\CVKQP�QH�KPFQQT�QWVFQQT�GZRQUWTGU���(QT

GZCORNG��9JKVVGOQTG�CPF�-QTP�
������CPF�*QNIWKP�GV�CN��
������HQWPF�UOCNN�KPETGCUGU�KP�VJG

RTQDCDKNKV[�QH�CUVJOC�CVVCEMU�CUUQEKCVGF�YKVJ�RTGXKQWU�CVVCEMU��FGETGCUGF�VGORGTCVWTG��CPF

KPETGOGPVCN�KPETGCUGU�KP�QZKFCPV�CPF�1 �EQPEGPVTCVKQPU���.GDQYKV\�GV�CN��
������������������

CPF�.GDQYKV\�
������TGRQTVGF�GHHGEVU�KP�CUVJOCVKEU��UWEJ�CU�FGETGCUGF�2'(4�CPF�KPETGCUGF

TGURKTCVQT[�U[ORVQOU��VJCV�YGTG�TGNCVGF�VQ�VJG�KPVGTCEVKQP�QH�1 �CPF�VGORGTCVWTG���0QPG�QH�

VJGUG�UVWFKGU�CFGSWCVGN[�CUUGUUGF�RQUUKDNG�GHHGEV�OQFKHKECVKQP�D[�QVJGT�RQNNWVCPVU��RCTVKEWNCTN[

KPJCNCDNG�RCTVKENGU��YJKEJ�OC[�JCXG�KPFGRGPFGPV�GHHGEVU�

'RKFGOKQNQIKECN�UVWFKGU�RWDNKUJGF�UKPEG�VJG������ETKVGTKC�FQEWOGPV�
7�5�

'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������JCXG�CVVGORVGF�VQ�EQPVTQN�HQT�OCP[�OGVJQFQNQIKECN

KUUWGU�
G�I���YKVJ�=�?�DGVVGT�GUVKOCVGU�QH�GZRQUWTG�VQ�RQNNWVCPVU�=CU�YGNN�CU�1 ?�CPF�

GPXKTQPOGPVCN�XCTKCDNGU�VJCV�ECP�EQPHQWPF�QT�OQFKH[�TGURQPUGU��=�?�UGTKCN�OGCUWTGOGPVU�QH

RWNOQPCT[�HWPEVKQP�HQT�FGVGTOKPKPI�EQTTGNCVKQPU�YKVJ�RQNNWVCPVU�CPF�QVJGT�GPXKTQPOGPVCN

XCTKCDNGU��=�?�DGVVGT�DKQOGFKECN�EJCTCEVGTK\CVKQP�QH�EQJQTVU��CPF�=�?�OQTG�TQDWUV�CPCN[VKECN



�����

CRRTQCEJGU�VJCV�EQPVTQN�HQT�CWVQEQTTGNCVKQP�QH�GPXKTQPOGPVCN�XCTKCDNGU�CPF�JGCNVJ�TGURQPUGU���

4GEGPV�UVWFKGU�IGPGTCNN[�JCXG�RTQXKFGF�HWTVJGT�GXKFGPEG�VJCV�UWRRQTVU�C�TGNCVKQPUJKR�DGVYGGP

CODKGPV�1 �QZKFCPV�EQPEGPVTCVKQPU�CPF�TGURKTCVQT[�OQTDKFKV[�KP�CUVJOCVKE�UWDLGEVU�


6CDNG�������

)QPI�
������UVWFKGF�VJG�TGNCVKQPUJKR�DGVYGGP�CKT�SWCNKV[�CPF�TGURKTCVQT[�UVCVWU�QH

���CUVJOCVKE�UWDLGEVU�NKXKPI�KP�C�JKIJ�QZKFCPV�CTGC�QH�.QU�#PIGNGU�%QWPV[���6JG�UVWF[�EQXGTGF

(GDTWCT[�VQ�&GEGODGT�������DWV�FCVC�CPCN[UGU�YGTG�NKOKVGF�VQ�C�����FC[�RGTKQF�
#RTKN���

VJTQWIJ�0QXGODGT�����DGECWUG�QH�UVCIIGTGF�GPVT[�QH�UWDLGEVU�KPVQ�VJG�UVWF[�CPF�VJG�JKIJ

HTGSWGPE[�QH�OKUUKPI�QT�KPEQORNGVG�FCVC�GPEQWPVGTGF�KP�VJG�GCTNKGT�RCTV�QH�VJG�UVWF[�RGTKQF��

4GITGUUKQP�CPF�EQTTGNCVKQP�CPCN[UGU�DGVYGGP�1 �CPF�CXGTCIG�U[ORVQO�UEQTGU��CUVJOC�

OGFKECVKQP�KPFGZ�
#/+���CPF�FC[�CPF�PKIJV�2'(4�CETQUU�UWDLGEVU�UJQYGF�YGCM��PQPUKIPKHKECPV

TGNCVKQPUJKRU���6JGUG�FCKN[�QWVEQOG�XCTKCDNGU�YGTG�EQORCTGF�CETQUU�FC[U�YKVJ�OCZKOWO���J�

CXGTCIG�1 �KP�VJTGG�TCPIGU���������RRO�������VQ������RRO��CPF� �����RRO���PQ�UVCVKUVKECN�QT�

ENKPKECN�UKIPKHKECPEG�YCU�FGVGEVGF����+PFKXKFWCN�GZRQUWTGU�CPF�CEVKXKV[�RCVVGTPU�YGTG�PQV

GUVKOCVGF�KP�VJGUG�VYQ�CPCN[UGU���/WNVKRNG�TGITGUUKQP�CPCN[UGU�CNUQ�KPFKECVGF�VJG�NCEM�QH�C

UKIPKHKECPV�QXGTCNN�TGNCVKQPUJKR�DGVYGGP�1 �
CPF�VJGKT�KPFGRGPFGPV�XCTKCDNGU��CPF�TGURKTCVQT[�

UVCVWU��FGURKVG�VJG�WUG�QH�NCIIGF�XCTKCDNGU�CPF�VJG�KPENWUKQP�QH�QVJGT�RQNNWVCPVU��OGVGQTQNQIKECN

XCTKCDNGU��CGTQCNNGTIGPU��CPF�#/+���6QVCN�UWURGPFGF�RCTVKENGU�FKTGEVN[�CHHGEVGF�2'(4��DWV�VJG

TGNCVKQPUJKR�YCU�PQV�EQPUKUVGPV�KP�VJG�CPCN[UKU���#GTQCNNGTIGPU�UJQYGF�UKIPKHKECPVN[�PGICVKXG

TGNCVKQPUJKRU�VQ�TGURKTCVQT[�XCTKCDNGU��DWV�QPN[�VJG�GHHGEV�QH�EGTVCKP�OQNFU�YCU�EQPUKFGTGF

ENKPKECNN[�TGNGXCPV���6GORGTCVWTG�CPF�JWOKFKV[�UJQYGF�PQ�UKIPKHKECPV�GHHGEV�QP�VJG�TGURKTCVQT[

XCTKCDNGU�QP�VJKU�UVWF[��

#NVJQWIJ�VJGTG�YCU�PQ�UKIPKHKECPV�QXGTCNN�GHHGEV�QH�1 �QP�TGURKTCVQT[�XCTKCDNGU�KP�VJG�

���CUVJOCVKE�UWDLGEVU��OWNVKRNG�TGITGUUKQP�CPCN[UKU�QH�UWDLGEVU�YJQUG�1 �EQGHHKEKGPVU�QP�XCTKQWU�

FC[U�YGTG�KP�VJG�VQR�SWCTVKNG�HQT�FGRGPFGPV�XCTKCDNGU�
TGURKTCVQT[�OGCUWTGU��UJQYGF�UKIPKHKECPV

CPF�EQPUKUVGPV�GHHGEVU�QH�1 �QP�&C[�V�CPF�VJG�RTGXKQWU�FC[�
&C[�V��������/WNVKRNG�TGITGUUKQP�

VGUVKPI�QH�UWDUGVU�HQT�CUUQEKCVKQPU�QH�U[ORVQO�UEQTG�QT�FC[�QT�PKIJV�2'(4�QP�VJG�UCOG�FC[

1 �CPF�RTGXKQWU�FC[�XCNWGU�QH�VJG�UCOG�TGURQPUGU�UJQYGF�JKIJN[�UKIPKHKECPV�1 �EQGHHKEKGPVU�HQT� �

CNN�VJTGG�TGURKTCVQT[�OGCUWTGU��

6JG�ENKPKECN�UKIPKHKECPEG�QH�TGURQPUGU�KP�U[ORVQO�UEQTGU�CPF�FC[�CPF�PKIJV�RGCM

HNQY�YCU�GXCNWCVGF�HQT�CNN�UWDLGEVU�D[�KPFKXKFWCN�TGITGUUKQP�CPCN[UGU���0Q�UWDLGEV�JCF�GXKFGPEG

QH�UKIPKHKECPV�YQTUGPKPI�QH�U[ORVQOU�CVVTKDWVCDNG�VQ�1 �FWTKPI�VJG�UVWF[���#FWNV�UWDLGEVU�YKVJ�

JKIJ�UEQTGU�KP�HCVKIWG��J[RGTXGPVKNCVKQP��F[URPGC��EQPIGUVKQP��CPF�TCRKF�DTGCVJKPI�KP�VJG

#UVJOC�5[ORVQO�%JGEMNKUV�JCF�OQTG�PGICVKXG�UNQRG�EQGHHKEKGPVU�HQT�1 �VJCP�UWDLGEVU�YKVJ�NQY��

VQ�OQFGTCVG�UEQTGU�QP�VJG�EJGEMNKUV����4GURQPFGTU��
UVCVKUVKECNN[�KFGPVKHKGF�D[�OWNVKRNG

TGITGUUKQP�CPCN[UKU��UEQTGF�EQPUKUVGPVN[�JKIJGT�KP�VJG�HCEVQTU�TGRTGUGPVKPI�HCVKIWG�

J[RGTXGPVKNCVKQP��CPF�TCRKF�DTGCVJKPI���6JG�JKIJGT�UEQTGU�QH�VJGUG�TGURQPFGTU��JQYGXGT���YGTG

CRRCTGPVN[�PQV�CUUQEKCVGF�YKVJ�FKHHGTGPEGU�KP�CODKGPV�1 �EQPEGPVTCVKQPU�UKPEG�VJG�VGUV�UEQTGU�

YGTG�UKOKNCT�FWTKPI�TGNCVKXGN[�NQY�
HKTUV�VGUV��CPF�JKIJ�
UGEQPF�VGUV��1 �FC[U���6JG�UKIPKHKECPEG�

QH�VJG�RU[EJQNQIKECN�TGUWNVU�KU�WPENGCT�CV�VJKU�VKOG��
)QPI��������

.GDQYKV\�GV�CN��
������RGTHQTOGF�C�VKOG�UGTKGU�CPCN[UKU�VQ�GXCNWCVG�FCKN[�TGURKTCVQT[

TGURQPUGU�VQ�QWVFQQT�CPF�KPFQQT�CKT�RQNNWVCPV�CPF�CGTQCNNGTIGP�GZRQUWTGU�KP�RQVGPVKCNN[

UGPUKVKXG�CFWNVU�NKXKPI�KP�C�FT[�ENKOCVG�
6WEUQP��#<����&CKN[�U[ORVQOU�CPF�2'(4�YGTG

TGEQTFGF�KP�YGNN�EJCTCEVGTK\GF�ITQWRU�QH�CUVJOCVKEU��CNNGTIKE�UWDLGEVU��RCVKGPVU�YKVJ�EJTQPKE

CKTYC[U�QDUVTWEVKQP��CPF�CU[ORVQOCVKE�JGCNVJ[�EQPVTQNU�
VQVCN�UCORNG�UK\G�QH������QXGT���[GCTU��

&CKN[�FKCTKGU�KPENWFGF�CEWVG�U[ORVQOU��OGFKECVKQP�WUG��CPF�FQEVQTU	�XKUKVU��



�
��
�
�

6CDNG��������#IITCXCVKQP�QH�'ZKUVKPI�4GURKTCVQT[�&KUGCUGU�D[
2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQPC

2QNNWVCPVU CPF 'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

#KT RQNNWVCPV OGCUWTGOGPVU HQT #RTKN VQ 0QXGODGT

���� WUGF KP UVCVKUVKECN CPCN[UGU� &CKN[ OCZKOWO QH

01 � 51 � %1� 6*% NGUUZ �

VJCP %CNKHQTPKC UVCPFCTFU QT 0##35� 51  �
�

�� �I�O QP � FC[U� 652  ��� �I�O QP ��� QH� �

FC[U YKVJ FCVC� &CKN[ OCZKOWO ��J CXGTCIG 1�

EQPEGPVTCVKQPU 
HTQO EQPVKPWQWU OQPKVQTKPI� � �����

���� RRO QP ��� FC[U� ��������� RRO

QP �� FC[U� �������� RRO QP �� FC[U� CPF

��������� RRO QP � FC[U� 1WVFQQT CGTQCNNGTIGPU

UCORNGF YKVJ 4QVQ�4QF� URQTGU� RQNNGPU� ITCUUGU�

OQNFU� OKUEGNNCPGQWU FGDTKU� CNN IGPGTCNN[ NQY GZEGRV

HQT ITQWR QH EQOOQP OQNFU 
TWUVU� UOWVU�

OWUJTQQO� RTGUGPV KP VJQWUCPFU RGT USWCTG

EGPVKOGVGT QP UCORNGT� /GCP 
v5&� FCKN[

VGORGTCVWTG CV � R�O� FWTKPI ��� FC[U�

�� v �� �%� TCPIG ����� �%� ��� FC[U YKVJ � �� �%�

'HHGEVU QH RQNNWVCPVU CPF QVJGT GPXKTQPOGPVCN XCTKCDNGU QP

TGURKTCVQT[ U[ORVQOU CPF 2'(4 GXCNWCVGF KP ���OQ

RQRWNCVKQP UVWF[ QH CUVJOCVKEU NKXKPI KP JKIJ�1 CTGC�


)NGPFQTC� QH .QU #PIGNGU %QWPV[� %#� &GVCKNGF

SWGUVKQPPCKTGU IKXGP CV QWVUGV QP OGFKECN�QEEWRCVKQPCN

JKUVQTKGU CPF RGTUQPCN HCEVQTU� KPENWFKPI IGPGTCN CEVKXKV[

RCVVGTPU� RU[EJQNQIKECN VGUVKPI 
#UVJOC 5[ORVQO %JGEMNKUV�

5VCVG�6TCKV #PZKGV[ +PXGPVQT[� GVE�� CNUQ IKXGP� QPEG FWTKPI

IQQF CKT RGTKQF CPF QPEG FWTKPI UOQII[ RGTKQF� .WPI

HWPEVKQP 
URKTQOGVT[� CPF DTQPEJQFKNCVQT TGURQPUGU OGCUWTGF

CV QWVUGV KP CNN UWDLGEVU� &CKN[ FKCTKGU 
EJGEMGF �¥�YGGM��

OKPK�9TKIJV RGCM HNQY OGVGTU� CPF 0GDWNK\GT %JTQPQNQI

CVVCEJGF VQ OGVGTGF�FQUG KPJCNGT WUGF VQ TGEQTF U[ORVQOU�

FC[ CPF PKIJV 2'(4� CPF OGFKECVKQP WUG� TGURGEVKXGN[�

/WNVKRNG TGITGUUKQP CPCN[UGU HQT QXGTCNN ITQWR� VJGP UWDUGVU


VYQ ITQWRU QH �TGURQPFGTU�� CPCN[\GF UGRCTCVGN[ CPF

EQORCTGF YKVJ TGUV QH EQJQTV�

'KIJV QH �� UWDLGEVU EQORNGVKPI UVWF[ 
QH ��� TGETWKVGF� UJQYGF PQ

XCTKCDKNKV[ KP CUVJOC UVCVWU FWTKPI VJG ����FC[ UVWF[� 4GURKTCVQT[

UVCVWU QH HKPCN UVWF[ RQRWNCVKQP


P � �� YKVJ IGPGTCNN[ OKNF QT UVCDNG CUVJOC�� CU C YJQNG� PQV TGNCVGF�

GKVJGT ENKPKECNN[ QT UVCVKUVKECNN[� VQ OCZKOWO ��J CXGTCIG 1 QP &C[U V��

V��� V��� QT V�� HQT CP[ TGURKTCVQT[ XCTKCDNG GXGP YJGP CFLWUVKPI HQT

OGFKECVKQP WUG� U[ORVQOU� CPF 2'(4 QP &C[ V��� 5WDUGV CPCN[UGU

UJQYGF CUUQEKCVKQP QH 1 YKVJ U[ORVQOU CPF YKVJ FC[ CPF PKIJV 2'(4�

KP UWDLGEVU KP VQR SWCTVKNG HQT TGURKTCVQT[ OGCUWTGU� DWV CUUQEKCVKQP FKF

PQV HQNNQY C EQPUKUVGPV TGNCVKQPUJKR YKVJ CODKGPV 1 EQPEGPVTCVKQPU��

8 NGXGNU FWTKPI QWVFQQT VKOG PQV GUVKOCVGF� 1WVEQOGU PQV TGNCVGF VQ
�
'

VKOG QWVFQQTU XU� KPFQQTU QT VQ QWVFQQT VKOG QP �ENGCP� XU� �UOQII[�

FC[U� 5WDUGVU 
�TGURQPFGTU�� FKHHGTGF HTQO TGUV QH EQJQTV OCKPN[ KP

UEQTGU QH #UVJOC 5[ORVQO %JGEMNKUV HQT HCEVQTU TGRTGUGPVKPI HCVKIWG�

J[RGTXGPVKNCVKQP� CPF TCRKF DTGCVJKPI� DWV VJGTG YCU PQ FKHHGTGPEG KP

TGURQPFGTU DGVYGGP ENGCP CPF UOQII[ RGTKQFU� #GTQCNNGTIGPU HTQO

OCRNG� QCM� DGGEJ� CPF GNO VTGGU UJQYGF UKIPKHKECPV 
CPF ENKPKECNN[

TGNGXCPV� TGNCVKQPUJKRU VQ TGURKTCVQT[ XCTKCDNGU� 'ZRQUWTG CUUGUUOGPV

NKOKVGF D[ QWVFQQTU�QPN[ OQPKVQTKPI CPF NCEM QH VKOG�CEVKXKV[ FCVC�

)QPI 
�����

)QPI GV CN�


�����

*QWTN[ QWVFQQT 1 � %1� 01 � CPF 652 OGCUWTGF� �

HTQO VJTGG UVCVKQPU� *QWTN[ OCZKOC WUGF HQT 1 CPF�

%1� FCKN[ %1 CPF 01 FGTKXGF CU YGKIJVGF OGCUWTGU�

HQT GCEJ ENWUVGT UCORNKPI UKVG� CPF FCKN[ XCNWGU YGTG

WUGF� 5CORNG QH JQOGU OQPKVQTGF KPUKFG CPF QWVUKFG

HQT RCTVKEWNCVGU CPF ICUGU CPF GXCNWCVGF HQT JQWUKPI

EJCTCEVGTKUVKEU 
G�I�� ICU UVQXG WUCIG��

/GVGQTQNQIKECN XCTKCDNGU OGCUWTGF FCKN[�

6GORGTCVWTG FCVC PQV TGRQTVGF�

'HHGEVU QH QWVFQQT CPF KPFQQT CKT RQNNWVCPVU CPF CGTQCNNGTIGPU

GXCNWCVGF KP C ��[GCT UVWF[ QH �� UWDLGEVU YKVJ CUVJOC� ��

YKVJ CKTYC[ QDUVTWEVKXG FKUGCUG� �� CVQRKEU� CPF �� PQTOCNU

NKXKPI KP CP CTKF GPXKTQPOGPV 
6WEUQP� #<�� 5WDLGEVU RCTV QH

C EQOOWPKV[ RQRWNCVKQP UCORNG QH ��� HCOKNKGU 
UGG 7�5�

'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� ����� HQT FGVCKNU QH

.GDQYKV\ GV CN�� ����� ����� ����� .GDQYKV\� ����� CPF JCF

YGNN�EJCTCEVGTK\GF U[ORVQOU� OGFKECVKQP WUG� NWPI HWPEVKQP�

OGVJCEJQNKPG TGURQPUG 
KP C UWDUCORNG�� CPF KOOWPQNQIKECN

UVCVWU� &CKN[ FKCTKGU 
CEWVG U[ORVQOU� OGFKECVKQP WUG� CPF

FQEVQTU	 XKUKVU� CPF FCKN[ 2'(4 
�¥�FC[� RGTHQTOGF HQT

� OQ� ���¥�UVWF[ RGTKQF� &WTCVKQP QH VKOG URGPV

QWVFQQTU TGEQTFGF� 5RGEVTCN VKOG UGTKGU CPCN[UGU WUGF VQ

GXCNWCVG GCEJ TGURKTCVQT[ TGURQPUG XCTKCDNG HQT RGTKQFKE

VGPFGPEKGU CPF EQXCTKCPEG 
FGRGPFGPV CPF KPFGRGPFGPV�

HWPEVKQPU CU RTQEGUUGU KP VKOG KP VJG FKHHGTGPV ITQWRU�

#UVJOCVKEU JCF ITGCVGUV PWODGT QH TGURKTCVQT[ EQORNCKPVU� YJKEJ YGTG

TGNCVGF VQ VJG RTGUGPEG QH ICU UVQXGU� CEVKXG UOQMKPI� JWOKFKV[� CPF

VGORGTCVWTG� 1 YCU CUUQEKCVGF YKVJ RGCM HNQY CPF VGORGTCVWTG 
NCVG�

URTKPI�� YJGG\G 
&C[ V�� YKVJ JWOKFKV[�� CPF RTQFWEVKXG EQWIJ 
&C[ V�

��� 1 
&C[ V��� YCU TGNCVGF VQ RTQFWEVKXG EQWIJ FWTKPI VJG UWOOGT KP�

CNNGTIKE UWDLGEVU� 1WVFQQT ICUGU CPF OGVGQTQNQIKECN XCTKCDNGU

UKIPKHKECPVN[ TGNCVGF VQ U[ORVQOU CPF 2'(4� DQVJ KPFGRGPFGPVN[ CPF CU

GHHGEV OQFKHKGTU� 0Q UKIPKHKECPV 1 GHHGEV KP RCVKGPVU YKVJ QDUVTWEVKXG�

FKUGCUG QT KP PQTOCNU� 5OCNN PWODGT QH UWDLGEVU CPF UVWF[ FC[U CPF

NCEM QH KPFQQT 01 CPF 2/ OGCUWTGOGPVU� OGCUWTGF RQNNWVCPV� ��

XCNWGU� CPF GHHGEV GUVKOCVGU NKOKV SWCPVKVCVKXG KPVGTRTGVCVKQP QH UVWF[�

.GDQYKV\ GV CN�


�����
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6CDNG������
EQPV	F����#IITCXCVKQP�QH�'ZKUVKPI�4GURKTCVQT[
&KUGCUGU�D[�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQPC

2QNNWVCPVU CPF 'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

1WVFQQT 1 NGXGNU OGCUWTGF JQWTN[ D[ VJTGG�

UVCVKQPU CPF OCZKOWO �� CPF ��J CXGTCIG XCNWGU

YGTG WUGF VQ TGRTGUGPV 1 NGXGNU HQT CNN UWDLGEVU QP�

C IKXGP FC[� (QT GCEJ FC[ QH VJG UVWF[� VJG OGCP

QH VJG OCZKOWO ��J 1 CXGTCIG HQT VJG�

� RTGEGFKPI FC[U YCU ECNEWNCVGF VQ DG CP KPFGZ

QH EWOWNCVKXG GZRQUWTG� 2/ YCU OGCUWTGF FCKN[��

CV QPG UVCVKQP� /GCP v 5& QH OCZKOWO ��J

1 EQPEGPVTCVKQPU YCU ����� v ����� RRO 
TCPIG��

����������� RRO�� OQXKPI CXGTCIG OCZKOWO ��J

1 NGXGNU YGTG ����� v ����� RRO 
�����������

RRO�� /CZKOWO FCKN[ QWVFQQT VGORGTCVWTG YCU

�� �( 
�� �%� RGT RGTUQP�FC[� OCZKOWO 2/��

YCU ��� �I�O 
OGCP �� �I�O ��� �

6GORQTCN GHHGEV QH CODKGPV 1 EQPEGPVTCVKQP QP 2'(4 FWTKPI�

���OQ UVWF[ RGTKQF KP ��� EJKNFTGP 
��� RJ[UKEKCP�FKCIPQUGF

CUVJOCVKEU� CPF ��� PQPUOQMKPI CFWNVU 
�� CUVJOCVKEU� KP VJG

6WEUQP EQOOWPKV[ RQRWNCVKQP UCORNG� /KPK�9TKIJV RGCM

HNQY OGVGTU WUGF HQWT QT HGYGT VKOGU RGT FC[ DWV QPN[ HQT ��

YGGM RGTKQFU� CPF QPN[ QPG OGVGT YCU CUUKIPGF�JQWUGJQNF�

%JKNFTGP	U VGUVU YGTG UWRGTXKUGF D[ CFWNV� CPF KPKVKCN � FC[U QH

QDUGTXCVKQP YGTG GNKOKPCVGF HTQO CPCN[UKU� 5[ORVQOU HTQO

FCKN[ FKCTKGU YGTG CNUQ WUGF KP CPCN[UKU� 4CPFQO�GHHGEVU

NQPIKVWFKPCN OQFGN YCU WUGF HQT CPCN[UGU VQ CEEQWPV HQT

CWVQEQTTGNCVKQP QH 2'(4 XCNWGU� /WNVKHCEVQTKCN #0%18# YCU

WUGF VQ CPCN[\G FC[�VQ�FC[ EJCPIGU KP FCKN[ CXGTCIG 2'(4 CPF

U[ORVQO RTGXCNGPEG TCVGU 
VJG FGRGPFGPV XCTKCDNGU� KP TGNCVKQP

VQ

��J 1 XCNWGU QP VJG UCOG FC[ CPF RTGXKQWU FC[U 
NCIU QH�

� CPF ���

#PCN[\GF 2'(4 FCVC NKOKVGF VQ CV NGCUV �� OGCUWTGOGPVU HQT

CV NGCUV � FC[U KP ��� QH EJKNFTGP CPF ��� QH CFWNVU� 0QQP

2'(4 KP PQPCUVJOCVKE CPF CUVJOCVKE EJKNFTGP YCU NQYGT YKVJ

JKIJGT ��J OCZKOWO 1 NGXGNU� ����� .�OKP���� RRO 1 
R� �

� ����� CPF

����� .�OKP���� RRO 1 
R � ����� TGURGEVKXGN[� 'HHGEV QH�

��J 1 OGCP QP GXGPKPI 2'(4 UGGP QPN[ KP CUVJOCVKE�

EJKNFTGP� RQUUKDN[ TGHNGEVKPI C EWOWNCVKXG 1 TGURQPUG FWTKPI�

EQWTUG QH FC[� #OQPI CFWNVU� GXGPKPI 2'(4 YCU FGETGCUGF

KP CUVJOCVKEU YJQ URGPV OQTG VKOG QWVFQQTU QP FC[U YKVJ

JKIJGT 1 EQPEGPVTCVKQPU 
% ¥ 6 GHHGEV�� 6JG #0%18#�

OQFGN UJQYGF UKIPKHKECPV KPVGTCEVKXG GHHGEVU QH 1 ¥�
VGORGTCVWTG ¥ 2/ QP FCKN[ CXGTCIG 2'(4� &CKN[ TCVGU QH��

CNNGTIKE�KTTKVCPV U[ORVQOU KPETGCUGF YKVJ VJG OCZKOWO ��J

1 CXGTCIG 
 ����� RRO� QP VJG RTGXKQWU FC[ CPF KPETGCUGF�

OQTG YKVJ KPVGTCEVKQPU QH 1 ¥ VGORGTCVWTG ¥ 2/ �� ��

/KUUKPI 2'(4 FCVC� RQUUKDNG QXGTGUVKOCVKQP QH QWVFQQT

1 GZRQUWTG� NCTIG XCTKCDKNKV[ QH TGURQPUGU KP CUVJOCVKEU��

OGFKECVKQP WUG QP FC[U YKVJ JKIJ 1 NGXGNU� TGNCVKXGN[ NQY 1� �

NGXGNU� CPF WPEGTVCKP GHHGEVU QH KPFQQT CPF QWVFQQT CNNGTIGPU

CPF TGURKTCVQT[ KPHGEVKQPU NKOKV KPVGTRTGVCVKQP�

.GDQYKV\ GV CN� 
�����

-T\[\CPQYUMK GV CN� 
�����
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6CDNG������
EQPV	F����#IITCXCVKQP�QH�'ZKUVKPI�4GURKTCVQT[
&KUGCUGU�D[�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQPC

2QNNWVCPVU CPF 'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

*QWTN[ 1 � VYKEG FCKN[ 
���� C�O� CPF ���� R�O�� CEKFKE�

CGTQUQNU 
UWNHCVGU� 51 � CPF * �� CPF RQNNGP EQWPVU YGTG�



OGCUWTGF QP UKVG� *QWTN[ VGORGTCVWTG� 4*� CPF 1�

OGCUWTGF HTQO PGCTD[ OQPKVQTU� +P ����� RQNNWVKQP

NGXGNU KPETGCUGF FCKN[ WPVKN &C[ �� YJGP OCZKOWO ��J

1 TGCEJGF ����� RRO CPF FC[VKOG * CPF UWNHCVG NGXGNU�



YGTG ��� PO�O CPF ���� �I�O � TGURGEVKXGN[� +P ������ �

CKT SWCNKV[ YCU DGVVGT 
G�I�� VJG JKIJGUV FCKN[ ��J

OCZKOWO 1 YCU ����� RRO�� 6GORGTCVWTG FCVC PQV�

TGRQTVGF�

'HHGEVU QH CODKGPV UWOOGTVKOG JC\G CKT RQNNWVKQP QP

CUVJOCVKE EJKNFTGP 
CIGU ����� CVVGPFKPI

��YGGM CUVJOC ECOR KP %QPPGEVKEWV 4KXGT 8CNNG[

YGTG GXCNWCVGF FWTKPI ,WPG ���� 
P � ��� CPF ����


P � ���� 2'(4 CPF U[ORVQOU 
�¥�FC[� CPF

PWODGT QH CU�PGGFGF 
R�T�P�� KPJCNGF DTQPEJQFKNCVQT

VTGCVOGPVU IKXGP D[ QP�UKVG RJ[UKEKCP FWTKPI GCEJ

UVWF[ FC[ YGTG TGEQTFGF� %QTTGNCVKQPU DGVYGGP

JGCNVJ QWVEQOGU CPF CKT RQNNWVCPVU YGTG RGTHQTOGF�

+P ����� FCKN[ VQVCN PWODGT QH R�T�P� VTGCVOGPVU JKIJN[ EQTTGNCVGF


T  ����� YKVJ OCZKOWO 1 � 51 � FC[VKOG * � CPF OCZKOWO� �



VGORGTCVWTG� DWV QPN[ 51 
T � ����� CPF * 
T � ������ YGTG�



UKIPKHKECPV 
R � ����� CPF TGOCKPGF UQ CHVGT VGORGTCVWTG YCU

KPENWFGF KP VJG CPCN[UKU� &CKN[ RQNNGP EQWPVU YGTG PQV CUUQEKCVGF

YKVJ VTGCVOGPVU R�T�P� #HVGTPQQP EJGUV U[ORVQOU 
EQWIJ�

RJNGIO� CPF YJGG\G� CPF EJCPIGU KP OQTPKPI�CHVGTPQQP 2'(4

XCNWGU 
GZENWFKPI EJKNFTGP IKXGP OGFKECVKQP� YGTG UKIPKHKECPVN[

EQTTGNCVGF 
R � ����� YKVJ 1 CPF * � TGURGEVKXGN[� 5EJGFWNGF�



OGFKECVKQPU FKF PQV CRRCTGPVN[ RTQXKFG C RTQVGEVKXG GHHGEV 
: ��

����� R � ������� CNVJQWIJ VJG HCKNWTG VQ CEJKGXG UVCVKUVKECN

UKIPKHKECPEG KU PQV WPGZRGEVGF IKXGP VJG UOCNN UCORNG UK\G� +P

����� EJCPIG KP 2'(4 
OCIPKVWFG PQV TGRQTVGF�� EJGUV U[ORVQOU�

CPF VJG HGYGT FCKN[ GZCEGTDCVKQPU 
OCZKOWO �� XU� �� KP �����

YGTG PQV UKIPKHKECPVN[ EQTTGNCVGF YKVJ RQNNWVKQP� RQNNGP� QT

VGORGTCVWTG� 1PN[ UQTG VJTQCV� TWPP[ PQUG� CPF G[G KTTKVCVKQP

YGTG EQTTGNCVGF YKVJ RQNNGP EQWPVU� #NVJQWIJ VJG FCVC CTG QPN[ KP

RTGNKOKPCT[ HQTO� VJG ���� TGUWNVU CRRGCT EQPUKUVGPV YKVJ CP GHHGEV

QH UWOOGTVKOG JC\G CKT RQNNWVKQP QP 2'(4� EJGUV U[ORVQOU� CPF

CUVJOC GZCEGTDCVKQPU� 6JG ���� TGUWNVU CTG EQPUKUVGPV YKVJ NGUU

JGCNVJ GHHGEVU QYKPI VQ ENGCPGT CODKGPV EQPFKVKQPU� 5OCNN PWODGT

QH UWDLGEVU CPF UVWF[ FC[U CPF NCEM QH TGUWNVU HQT QVJGT RQNNWVCPVU

NKOKV VJG KPVGTRTGVCVKQP QH VJG UVWFKGU�

6JWTUVQP GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C



�����

#�UCORNG�QH�JQOGU�YCU�GXCNWCVGF�HQT�GPXKTQPOGPVCN�EJCTCEVGTKUVKEU�CPF�YCU�OQPKVQTGF�KPFQQTU

CPF�QWVFQQTU�CV�VJG�JQOG�HQT�ICUGU�CPF�RCTVKENGU��KP�CFFKVKQP�VQ�TGIKQPCN�UVCVKQPCT[�QWVFQQT

OQPKVQTU���#UVJOCVKEU�UJQYGF�VJG�OQUV�TGURKTCVQT[�TGURQPUGU���1WVFQQT�1 �NGXGNU�YGTG�

UKIPKHKECPVN[�
R���������TGNCVGF�VQ�YJGG\G��RTQFWEVKXG�EQWIJ��CPF�RGCM�HNQY�
NCVG�URTKPI��KP

VJG�CUVJOCVKE�ITQWR���5VCVKUVKECN�KPVGTCEVKQPU�DGVYGGP�1 �CPF�UOQMKPI��RTGUGPEG�QH�C�ICU�UVQXG��

OCZKOWO�VGORGTCVWTG��CPF�OKPKOWO�JWOKFKV[�
4 ���������YGTG�HQWPF���6JG�QVJGT�ITQWRU�FKF�

PQV�FGOQPUVTCVG�CP�1 �GHHGEV��GZEGRV�HQT�VJG�CVQRKE�ITQWR��YJKEJ�JCF�KPETGCUGF�UWOOGTVKOG�

RTQFWEVKXG�EQWIJ�TGNCVGF�VQ�1 �NGXGNU���6JWU��VJGUG�TGUWNVU�KPFKECVG�CP�1 �GHHGEV�QP�CUVJOCVKEU� �

CPF�VJCV�UVCVKUVKECN�KPVGTCEVKQPU�DGVYGGP�1 �CPF�QVJGT�GPXKTQPOGPVCN�HCEVQTU�CTG�UKIPKHKECPVN[�

TGNCVGF�VQ�U[ORVQOU�CPF�RGCM�HNQY���1P�VJG�QVJGT�JCPF��VJG�TGUWNVU�CTG�NCTIGN[�FGUETKRVKXG�CPF

SWCNKVCVKXG�YKVJQWV�CFGSWCVG�GHHGEV�GUVKOCVQTU�

#�UWDUGSWGPV�CPCN[UKU�QH�VJG�UCOG�EQOOWPKV[�RQRWNCVKQP�UCORNG�KP�6WEUQP


.GDQYKV\�GV�CN���������-T\[\CPQYUMK�GV�CN���������GXCNWCVGF�VJG�VGORQTCN�TGNCVKQPUJKR�DGVYGGP

2'(4�CPF�CODKGPV�1 �KP�����EJKNFTGP�CPF�����PQPUOQMKPI�CFWNVU���&WTKPI�RCTV�QH�VJG�UVWF[�

RGTKQF��CODKGPV�RCTVKENGU�YKVJ�C�//#&�QH�����O�QT�NGUU�
2/ ��YGTG�EQNNGEVGF�FCKN[�CV�QPG��

OQPKVQTKPI�UVCVKQP���#�TCPFQO�GHHGEVU�NQPIKVWFKPCN�OQFGN�CPF�OWNVKHCEVQTKCN�CPCN[UKU�QH

EQXCTKCPEG�YGTG�WUGF�HQT�CPCN[UGU���&WTKPI�VJG�UVWF[�RGTKQF��VJG�OCZKOWO�CODKGPV

1 �EQPEGPVTCVKQPU�YGTG�TGNCVKXGN[�NQY�
K�G���VJG���J�OCZKOWO�PGXGT�GZEGGFGF�������RRO����+P�

EJKNFTGP��PQQP�RGCM�HNQYU�YGTG�FGETGCUGF�QP�FC[U�YJGP�VJGTG�YCU�C�JKIJ�1 �EQPEGPVTCVKQP���

%JKNFTGP�YKVJ�RJ[UKEKCP�EQPHKTOGF�CUVJOC�GZRGTKGPEGF�VJG�ITGCVGUV�FGETGCUG�KP�PQQP�RGCM

HNQY���'XGPKPI�RGCM�HNQY�CNUQ�YCU�UKIPKHKECPVN[�TGNCVGF�VQ�1 �KP�EJKNFTGP��GURGEKCNN[�CUVJOCVKE�

EJKNFTGP��UWIIGUVKPI�C�EWOWNCVKXG�1 �TGURQPUG�FWTKPI�VJG�EQWTUG�QH�VJG�FC[���#OQPI�CFWNVU��

GXGPKPI�RGCM�HNQYU�YGTG�FGETGCUGF�KP�CUVJOCVKEU�YJQ�URGPV�OQTG�VKOG�QWVFQQTU�QP�FC[U�YJGP

1 �NGXGNU�YGTG�JKIJ���#HVGT�CFLWUVOGPV�HQT�EQXCTKCVGU��UKIPKHKECPV�UVCVKUVKECN�KPVGTCEVKQPU�QH���J�

1 �NGXGNU�YKVJ�2/ �CPF�VGORGTCVWTG�QP�FCKN[�2'(4�YGTG�HQWPF���6JGTG�YCU�C�UKIPKHKECPV� ��

KPETGCUG�KP�CNNGTIKE�KTTKVCPV�U[ORVQO�TCVGU�TGNCVGF�VQ�RTQNQPIGF�GZRQUWTG�VQ�1 �
OCZKOWO���J�

CXGTCIG�QP�VJG�RTGXKQWU�FC[�CPF�VJG�KPVGTCEVKQPU�QH�1 ��VGORGTCVWTG��CPF�JWOKFKV[����6JG�UVWF[�

JCF�UQOG�OGVJQFQNQIKE�RTQDNGOU�
G�I���OKUUKPI�FCKN[�2'(4�FCVC�KP�OCP[�UWDLGEVU��NCEM�QH

KPHQTOCVKQP�CDQWV�URGEKHKE�JQWTU�URGPV�QWVFQQTU��OGFKECVKQP�WUCIG��CPF�TGNCVKXGN[�NQY�1 �NGXGNU�

FWTKPI�VJG�UVWF[�RGTKQF����0QPGVJGNGUU��VJG�FCVC�CPCN[UGU��EQPVTQN�QH�EQPHQWPFGTU��CPF�QXGTCNN

GZRQUWTG�CUUGUUOGPV�UVTGPIVJGP�VJG�EQPENWUKQPU�QH�VJG�UVWF[���VJG�TGURKTCVQT[�TGURQPUG�VQ�1 �KU�

CEWVG��QEEWTU�OQTG�QHVGP�KP�CUVJOCVKEU��CPF�KPETGCUGU�CU�VGORGTCVWTG�CPF�2/ �KPETGCUG���

6JG�TGURKTCVQT[�GHHGEVU�QH�CODKGPV�1 �CPF�QVJGT�EQGZKUVKPI�RQNNWVCPVU�YGTG�GXCNWCVGF�

FWTKPI�C���YGGM�CUVJOC�ECOR�KP�VJG�%QPPGEVKEWV�4KXGT�8CNNG[�KP�,WPG�QH������CPF�����


6JWTUVQP�GV�CN�����������'CEJ�EJKNF�
CIG���VQ����[GCTU��RCTVKEKRCVGF�KP�VJG�UCOG�FCKN[�CEVKXKVKGU

CNN�YGGM���2GCM�HNQY�CPF�U[ORVQOU�YGTG�TGEQTFGF�VYKEG�C�FC[��CU�YGNN�CU�VJG�PWODGT�QH�CU�

PGGFGF�
R�T�P���VTGCVOGPVU�QH�KPJCNGF�DTQPEJQFKNCVQT�CFOKPKUVGTGF�D[�CP�QP�UKVG�RJ[UKEKCP

FWTKPI�GCEJ�FC[�
GCEJ�TGRTGUGPVKPI�CP�GZCEGTDCVKQP�QH�CUVJOC����*QWTN[�OGCUWTGOGPVU�QH

1 �CPF�VYKEG�FCKN[�UCORNGU�QH�CEKFKE�CGTQUQNU�
UWNHCVGU�=51 ?�CPF�J[FTQIGP�KQPU�=* ?��YGTG� �



EQNNGEVGF���6JG�TGUWNVU�KPFKECVG�C�UVTQPI�CUUQEKCVKQP�DGVYGGP�VJG�CODKGPV�CKT�RQNNWVKQP�OKZ�CPF

VJG�QEEWTTGPEG�QH�CUVJOCVKE�GZCEGTDCVKQPU�KP�EJKNFTGP���&WTKPI�������RQNNWVKQP�NGXGNU

RTQITGUUKXGN[�KPETGCUGF�WPVKN�&C[����YJGP�VJG���J�OCZKOWO�1 �EQPEGPVTCVKQP�TGCEJGF�������

RRO��CPF�VJG�FC[VKOG�
�����C�O��VQ������R�O���* �CPF�51 �EQPEGPVTCVKQPU�YGTG�����PO�O
 �
�

CPF�������I�O ��TGURGEVKXGN[���6JG�EQTTGNCVKQPU�QH�VJG�FCKN[�VQVCN�PWODGT�QH�R�T�P��VTGCVOGPVU�

TGSWKTGF�YKVJ�FCKN[�OCZKOWO�1 ��FC[VKOG�51 �CPF�* ��CPF�OCZKOWO�VGORGTCVWTG�YGTG�CNN� �



JKIJ�
T� �������DWV�QPN[�51 �
T���������CPF�* �
T���������YGTG�UKIPKHKECPV�
R���������IKXGP�
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VJG�UOCNN�PWODGT�QH�FC[U�KPXQNXGF���#HVGTPQQP�U[ORVQOU�
EQWIJ��RJNGIO��CPF�YJGG\G��CPF

OQTPKPI�CHVGTPQQP�EJCPIG�KP�2'(4�
YKVJQWV�OGFKECVKQP��YGTG�UKIPKHKECPVN[�EQTTGNCVGF


R���������YKVJ�1 �CPF�* ��TGURGEVKXGN[���&WTKPI�������VJG�NQECN�CKT�SWCNKV[�YCU�DGVVGT�
G�I���



VJG�FCKN[���J�OCZKOWO�1 �EQPEGPVTCVKQP�YCU�QPN[�������RRO����6JGTG�YGTG�HGYGT�CUVJOCVKE�

GZCEGTDCVKQPU�
OCZKOWO�QH����XGTUWU����KP��������CPF�VJG[�YGTG�PQV�UKIPKHKECPVN[�EQTTGNCVGF

YKVJ�RQNNWVKQP��RQNNGP��QT�VGORGTCVWTG���2QNNWVCPVU�YGTG�PQV�UKIPKHKECPVN[�EQTTGNCVGF�YKVJ

U[ORVQOU�QT�2'(4���1XGTCNN��VJG������FCVC�KPFKECVG�C�EQJGTGPEG�KP�VJG�CUUQEKCVKQPU�QH

UWOOGTVKOG�JC\G�CKT�RQNNWVKQP�YKVJ�RGCM�HNQY��EJGUV�U[ORVQOU��CPF�CUVJOC�GZCEGTDCVKQPU�KP

EJKNFTGP���6JG�NCEM�QH�EQTTGNCVKQP�FWTKPI������NKMGN[�YCU�FWG�VQ�VJG�KORTQXGF�CKT�SWCNKV[�CPF

KPFKTGEVN[�UWRRQTVU�VJG�TGUWNVU�QH�VJG�RTGXKQWU�[GCT���#P�CFGSWCVG�KPVGTRTGVCVKQP�QH�VJGUG

RTGNKOKPCT[�TGUWNVU�KU�NKOKVGF�D[�VJG�UOCNN�PWODGT�QH�UWDLGEVU�CPF�UVWF[�FC[U�CPF�VJG�NCEM�QH

TGUWNVU�HQT�QVJGT�RQNNWVCPVU���6JGUG�ECOR�UVWFKGU�TGOCKP�VQ�DG�TGRQTVGF�KP�OQTG�FGVCKN��

6JG�CDQXG�GRKFGOKQNQIKECN�UVWFKGU�JCXG�IGPGTCNN[�UWRRQTVGF�C�FKTGEV�CUUQEKCVKQP

DGVYGGP�CODKGPV�1 �QZKFCPV�EQPEGPVTCVKQPU�CPF�CEWVG�TGURKTCVQT[�OQTDKFKV[�KP�CUVJOCVKEU���6JG�

TGEGPV�UVWFKGU�JCXG�UVTGPIVJGPGF�VJGKT�EQPENWUKQPU�D[�KORTQXGOGPVU�QT�PGY�CRRTQCEJGU�KP�VJG

GUVKOCVKQPU�QH�1 �GZRQUWTG��EQPHQWPFGTU��CPF�GHHGEV�OQFKHKGTU��EJCTCEVGTK\CVKQP�QH�VJG�UWDLGEVU�

CPF�UGTKCN�OGCUWTGOGPVU�QH�VJGKT�TGURQPUGU��CPF�CPCN[VKECN�CRRTQCEJGU���6JWU��VJG�CIITGICVG

TGUWNVU�ECP�DG�XKGYGF�CU�DKQNQIKECNN[�CPF�VGORQTCNN[�RNCWUKDNG��EQPUKUVGPV��CPF�EQJGTGPV�VQ

UQOG�GZVGPV��JQYGXGT��UQOG�OGVJQFQNQIKECN�RTQDNGOU�RGTUKUV���6JG�UVWFKGU�UJCTG�EGTVCKP

FGHKEKGPEKGU�UWEJ�CU�UOCNN�PWODGTU�QH�UWDLGEVU�
YJKEJ�OC[�TGFWEG�UVCVKUVKECN�RQYGT��CPF�VJG

NCEM�QH�VKOG�CEVKXKV[�OGCUWTGOGPVU�CPF�UKIPKHKECPV�FCVC�CDQWV�KPFKXKFWCN�TGURQPUGU�CPF�VJGKT

FKUVTKDWVKQP���6JG�KPFGRGPFGPV�GHHGEV�QH�CODKGPV�1 ��CU�GUVKOCVGF�D[�UVCVKUVKECN�OQFGNU�KP�

GRKFGOKQNQIKECN�UVWFKGU��KU�FKHHKEWNV��CV�DGUV��VQ�ENGCTN[�FKHHGTGPVKCVG�HTQO�VJQUG�QH�EQRQNNWVCPVU

DGECWUG�1 �
QT�CPQVJGT�RQNNWVCPV�UWEJ�CU�* ��OC[�DG�CEVKPI�QPN[�CU�CP�KPFKECVQT�QH�VJG�VQZKE�



RQVGPE[�QH�VJG�CODKGPV�OKZVWTG�QH�RQNNWVCPVU���6JKU��KP�EQODKPCVKQP�YKVJ�OGCUWTGOGPV�GTTQT

CPF�WPEQPVTQNNGF�CUUQEKCVKQPU�YKVJ�QVJGT�HCEVQTU��EQORNKECVGU�CPCN[VKECN�HKPFKPIU�CDQWV�VJG

TGNCVKQPUJKRU�COQPI�EQORQPGPVU�QH�CP�CODKGPV�OKZVWTG�CPF�OC[�PQV�CEEWTCVGN[�FKUGPVCPING�VJG

GHHGEVU�QH�1 �KP�C�DKQNQIKECNN[�CRRTQRTKCVG�HCUJKQP��

���������#IITGICVG�2QRWNCVKQP�6KOG�5GTKGU�5VWFKGU
#IITGICVG�RQRWNCVKQP��QT��GEQNQIKECN���VKOG�UGTKGU�UVWFKGU�CTG�GRKFGOKQNQIKECN

KPXGUVKICVKQPU�KP�YJKEJ�VJG�CUUQEKCVKQPU�DGVYGGP�CKT�RQNNWVKQP�CPF�JWOCP�JGCNVJ�QWVEQOGU�CTG

GXCNWCVGF�QXGT�VKOG�KP�VJG�RQRWNCVKQP�CU�C�YJQNG�
G�I���YKVJ�TGURGEV�VQ�FGCVJU�RGT�FC[�KP�C

IKXGP�EKV[��CPF�HQT�YJKEJ�QWVEQOGU�CPF�GZRQUWTGU�CTG�PQV�OCVEJGF�HQT�VJG�KPFKXKFWCNU�YKVJKP

VJG�RQRWNCVKQP���+PFGGF��CIITGICVG�RQRWNCVKQP�VKOG�UGTKGU�UVWFKGU�QH�GZVTGOG�CKT�RQNNWVKQP

GRKUQFGU�JCXG�RTQXKFGF�UQOG�QH�VJG�ENGCTGUV�GXKFGPEG�QH�VJG�CFXGTUG�GHHGEVU�QH�CKT�RQNNWVKQP�QP

JWOCPU���(QT�GZCORNG��FWTKPI�VJG�JKUVQTKE�&GEGODGT������.QPFQP�(QI�GRKUQFG��KP�YJKEJ

GZVTGOGN[�JKIJ�UWNHWT�QZKFG�CPF�2/�CKT�RQNNWVKQP�NGXGNU�YGTG�GZRGTKGPEGF��VQVCN�OQTVCNKV[�KP

)TGCVGT�.QPFQP�TQUG�HTQO�TQWIJN[�����VQ�����FGCVJU�FC[��CPF�CEWVG�TGURKTCVQT[�JQURKVCN

CFOKUUKQPU�TQUG�HTQO�����VQ�����FC[�
7PKVGF�-KPIFQO�/KPKUVT[�QH�*GCNVJ����������#V�OQTG

TQWVKPG�NGXGNU�QH�CKT�RQNNWVKQP��CP[�GHHGEVU�QH�CKT�RQNNWVKQP�CTG�PGEGUUCTKN[�NGUU�QDXKQWU��CPF��CU

UJCNN�DG�FKUEWUUGF�DGNQY��OGVJQFQNQIKECN�KUUWGU�GZKUV�CU�VQ�VJG�RTQRGT�CPCN[UKU�CPF

KPVGTRTGVCVKQP�QH�UWEJ�CIITGICVG�RQRWNCVKQP�VKOG�UGTKGU�FCVC�

6JG�RTGXKQWU�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�������

FKUEWUUGF�UGXGTCN�OGVJQFQNQIKECN�KUUWGU�YKVJ�TGICTF�VQ�VJG�GRKFGOKQNQIKECN�UVWFKGU�QH�1 �CPF�

RJQVQEJGOKECN�QZKFCPVU�CXCKNCDNG�CV�VJCV�VKOG���.KOKVCVKQPU�KFGPVKHKGF�KPENWFGF�KPVGTHGTGPEGU�D[
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QT�KPVGTCEVKQPU�YKVJ�QVJGT�RQNNWVCPVU�CPF�OGVGQTQNQIKECN�HCEVQTU�KP�VJG�CODKGPV�GPXKTQPOGPV�

NCEM�QH�EQORTGJGPUKXG�GZRQUWTG�KUUWG�CUUGUUOGPVU��UWEJ�CU�KPFKXKFWCN�CEVKXKV[�RCVVGTPU�CPF

GXCNWCVKQP�QH�RQNNWVCPV�OQPKVQT�CRRTQRTKCVGPGUU��FKHHKEWNV[�KP�KFGPVKH[KPI�VJG�TGURQPUKDNG

QZKFCPV�URGEKGU��CPF�KPCFGSWCVG�EJCTCEVGTK\CVKQP�QH�VJG�UVWF[�RQRWNCVKQP���*QYGXGT��OQUV�QH

VJGUG�ETKVKEKUOU�CTG�PQV�TGNGXCPV�VQ�VKOG�UGTKGU�UVWFKGU���(QT�GZCORNG��DGECWUG�VJG�UCOG

RQRWNCVKQP�KU�DGKPI�HQNNQYGF�HTQO�FC[�VQ�FC[��VJG�UVWF[�RQRWNCVKQP�CEVU�CU�KVU�QYP�EQPVTQN�

QDXKCVKPI�VJG�PGGF�HQT�C�FGVCKNGF�RQRWNCVKQP�EJCTCEVGTK\CVKQP���#NUQ��EGPVTCN�UKVG�OQPKVQTKPI�FCVC

ECP�DG�WUGHWN�KP�VJGUG�UVWFKGU�HQT�VYQ�TGCUQPU���
���CNVJQWIJ�1 �EQPEGPVTCVKQPU�ECP�XCT[�

URCVKCNN[�YKVJKP�CP�CKTUJGF��VJG[�WUWCNN[�CTG�JKIJN[�EQTTGNCVGF�CETQUU�UKVGU�QXGT�VKOG��UQ�VJCV

EQTTGNCVKQPCN�VKOG�UGTKGU�UVWFKGU�CTG�PQV�CU�FGRGPFGPV�QP�FGVCKNGF�GZRQUWTG�CUUGUUOGPVU�CU�CTG�

HQT�GZCORNG��ETQUU�UGEVKQPCN�UVWFKGU��CPF�
���KH�VJG�WNVKOCVG�WUG�QH�VJGUG�UVWFKGU�KU�VQ�DG

KPENWFGF�CU�ETKVGTKC�HQT�CODKGPV�UVCPFCTFU��VJG�CVVCKPOGPV�QH�YJKEJ�KU�GXCNWCVGF�CV�EGPVTCN

OQPKVQTKPI�UVCVKQPU��VJGP�VJGUG�CTG�VJG�FCVC�OQUV�TGNGXCPV�HQT�CPCN[UKU���*QYGXGT��VJG�WUWCNN[

JKIJ�EQTTGNCVKQP�QH�VJG���J�FCKN[�OCZKOWO�1 �EQPEGPVTCVKQP�YKVJ�QVJGT�CXGTCIKPI�VKOGU�
G�I���

CP���J�CXGTCIG�FCKN[�OCZKOWO��KPJKDKVU�VJG�CDKNKV[�QH�UWEJ�VKOG�UGTKGU�UVWFKGU�VQ�FKUETKOKPCVG

VJG�OQUV�DKQNQIKECNN[�TGNGXCPV�1 �CXGTCIKPI�VKOG����

1H�VJG�EQPEGTPU�TCKUGF�D[�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPV�TGICTFKPI�GRKFGOKQNQIKECN

UVWFKGU�KP�IGPGTCN��VJG�OQUV�TGNGXCPV�VQ�VKOG�UGTKGU�UVWFKGU�KU�VJG�RQVGPVKCN�HQT�QVJGT�UGTKCNN[

EQTTGNCVGF�GPXKTQPOGPVCN�HCEVQTU�
G�I���VGORGTCVWTG�QT�QVJGT�RQNNWVCPVU��VQ�EQPHQWPF�VJG�WPKSWG

KFGPVKHKECVKQP�QH�1 �CU�C�ETKVKECN�ECWUCN�HCEVQT�KP�CP[�GPXKTQPOGPVCN�JGCNVJ�GHHGEVU�KFGPVKHKGF�XKC�

VKOG�UGTKGU�CPCN[UGU�QH�CIITGICVG�RQRWNCVKQP�FCVC���#U�FKUEWUUGF�D[�6JWTUVQP�CPF�-KPPG[


�������GKVJGT�WRYCTF�QT�FQYPYCTF�DKCU�KP�VJG�1 �GHHGEV�GUVKOCVG�ECP�TGUWNV�KH�VJG�OQFGN�KU�

OKUURGEKHKGF���+P�VJG�ECUG�QH�WPFGTURGEKHKECVKQP��KH�CPQVJGT�GPXKTQPOGPVCN�HCEVQT�VJCV�KU�DQVJ

UGTKCNN[�EQTTGNCVGF�YKVJ�1 �QXGT�VKOG�CPF�CNUQ�OC[�DG�ECWUCNN[�TGNCVGF�YKVJ�VJG�GHHGEV�WPFGT�

EQPUKFGTCVKQP�
G�I���VGORGTCVWTG�UVTGUU�GHHGEVU�QP�OQTVCNKV[��KU�GZENWFGF�HTQO�VJG�CPCN[UKU��VJGP

1 �OC[��RKEM�WR��VJCV�GPXKTQPOGPVCN�HCEVQT	U�GHHGEV�KP�VJG�OQFGN��DKCUKPI�VJG�1 �EQGHHKEKGPV� �

WRYCTF���%QPXGTUGN[��VJG�KPENWUKQP�QH�XCTKCDNGU�KP�VJG�OQFGN�VJCV�CTG�EQTTGNCVGF�YKVJ

1 �EQPEGPVTCVKQPU�DWV�CTG�WPNKMGN[�VQ�DG�ECWUCNN[�TGNCVGF�VQ�VJG�JGCNVJ�QWVEQOG�
G�I���VJG�

KPXGTUG�QH�YKPF�URGGF��TGUWNVU�KP�OQFGN�QXGTURGEKHKECVKQP��YJKEJ�OC[�DKCU�VJG�1 �EQGHHKEKGPV�

FQYPYCTF���1PN[�XCTKCDNGU�VJCV�CTG�DKQNQIKECNN[�RNCWUKDNG�UJQWNF�DG�KPENWFGF�KP�C�VKOG�UGTKGU

OQFGN��CPF�KPVGTEQTTGNCVKQPU�QH�VJG�OQFGN�EQGHHKEKGPVU�UJQWNF�DG�NQY�KH�OQFGN�URGEKHKECVKQP�DKCU

KU�VQ�DG�OKPKOK\GF�

1PG�CURGEV�QH�GXCNWCVKPI�VKOG�UGTKGU�GRKFGOKQNQIKE�UVWFKGU�QH�VJG�JGCNVJ�GHHGEVU�QH

CKT�RQNNWVKQP�VJCV�YCU�PQV�TCKUGF�FKTGEVN[�D[�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPV�DWV�YJKEJ�ECP�DG

ETWEKCN�VQ�RTQRGT�KPVGTRTGVCVKQP�KU�VJG�UVCVKUVKECN�SWGUVKQP�QH�JQY�GCEJ�UVWF[�JCU�CFFTGUUGF�VJG

RQVGPVKCNN[�EQPHQWPFKPI�KPHNWGPEGU�QH�NQPI�YCXG�
G�I���UGCUQPCN��XCTKCVKQPU�KP�VJG�JGCNVJ

QWVEQOG�FCVC���6JG�UGCUQPCNKV[�QH�OQTDKFKV[�CPF�OQTVCNKV[�YCU�OGPVKQPGF�GZRNKEKVN[�KP

*KRRQETCVGU	�VTGCVKUG�QP��#KTU��9CVGTU��CPF�2NCEGU��CPF�JCU�DGGP�UVWFKGF�QXGT�VJG�[GCTU


*GEJVGT�CPF�)QNFUOKVJ����������+P�TGURKTCVQT[�FKUGCUGU�UWEJ�CU�CUVJOC��VJKU�UGCUQPCNKV[�QH

CFOKUUKQPU�KU�XGT[�EQOOQP��FWG�KP�RCTV�VQ�VJG�OWNVKHCEVQTKCN�PCVWTG�QH�VJGUG�FKUGCUGU���(QT

GZCORNG��URTKPI�CPF�HCNN�KPETGCUGU�KP�RQNNGP�CPF�YKPVGT�KPHNWGP\C�GRKFGOKEU�UWRGTKORQUG�NQPI�

YCXG�E[ENGU�QP�VJG�FC[�VQ�FC[�XCTKCVKQPU�KP�TGURKTCVQT[�JQURKVCN�CFOKUUKQP�TCVGU���5WEJ�NQPI�

YCXG�E[ENGU�PGGF�VQ�DG�CFFTGUUGF�CU�RCTV�QH�CP[�VKOG�UGTKGU�CPCN[UKU�HQT�VYQ�TGCUQPU���
���VJG[

TGUWNV�KP�UVTQPI�CWVQEQTTGNCVKQPU�VJCV�XKQNCVG�VJG�WPFGTN[KPI�CUUWORVKQPU�QH�OQUV�UVCVKUVKECN

CRRTQCEJGU�WUGF�VQ�CPCN[\G�UWEJ�FCVC��CPF�
���VJGKT�KPENWUKQP�ECP�NGCF�VQ�OKUNGCFKPI

EQPENWUKQPU�
K�G���EQPHQWPFKPI���KP�VJCV�VJG�NQPI�YCXG�TGNCVKQPUJKRU�YQWNF�NKMGN[�QDUEWTG�VJG



�����

CEWVG�
K�G���UJQTV�YCXG��GHHGEVU�DGKPI�GXCNWCVGF���6JG�PGGF�VQ�CFFTGUU�UGCUQPCN�E[ENGU�KP

TGURKTCVQT[�FKUGCUG�VKOG�UGTKGU�FCVC�KP�QTFGT�VQ�CXQKF�URWTKQWU�NQPI�YCXG�FQOKPCVGF

EQTTGNCVKQPU�JCU�NQPI�DGGP�TGEQIPK\GF�
G�I���+RUGP�GV�CN���������DWV�VQQ�QHVGP�JCU�DGGP�KIPQTGF

QT�KPCFGSWCVGN[�CFFTGUUGF�KP�VJG�RWDNKUJGF�NKVGTCVWTG���#WVQEQTTGNCVKQP��CNVJQWIJ�QHVGP

EQPVTKDWVGF�VQ�D[�UGCUQPCN�E[ENGU�KP�VJG�FCVC��ECP�DG�KPVTQFWEGF�D[�QVJGT�ECWUGU�CU�YGNN���(QT

GZCORNG��.KRHGTV�
������PQVGF�VJG�PGGF�HQT�JQURKVCNK\CVKQP�UVWFKGU�VQ�VCMG�KPVQ�CEEQWPV�DQVJ

YGGMN[�CPF�UGCUQPCN�VGORQTCN�RCVVGTPU�KP�VJG�FCVC���6JWU��CP�KORQTVCPV�ETKVGTKQP�HQT�VJG

GXCNWCVKQP�QH�CIITGICVG�RQRWNCVKQP�VKOG�UGTKGU�UVWFKGU�QH�VJG�CEWVG�OQTDKFKV[�CPF�OQTVCNKV[

GHHGEVU�QH�1 �KU�YJGVJGT�QT�PQV�VJG�CWVJQTU�JCXG�CRRTQRTKCVGN[�CFFTGUUGF�CNN�NQPI�YCXG�

RGTKQFKEKVKGU�KP�VJG�FCVC�CU�RCTV�QH�VJGKT�CPCN[UKU�

6JGTG�CTG�C�XCTKGV[�QH�UVCVKUVKECN�CRRTQCEJGU�CXCKNCDNG�VQ�CFFTGUU�CNN�NQPI�YCXG

EQPHQWPFKPI�KP�VKOG�UGTKGU�CPCN[UGU��GCEJ�JCXKPI�CFXCPVCIGU�CPF�FKUCFXCPVCIGU���6JG�RTKOCT[

IQCN�KP�KPXQMKPI�UWEJ�RTQEGFWTGU�KU�VQ�GNKOKPCVG�VJG�NQPI�YCXG�CWVQEQTTGNCVKQP��PQKUG��KP�VJG

FCVC�YKVJQWV�KPCFXGTVGPVN[�TGOQXKPI�CP[�1 �TGNCVGF�JGCNVJ�GHHGEVU��UKIPCN��CV�VJG�UCOG�VKOG���

+P�RCTVKEWNCT��UVGRU�VJCV�CFFTGUU�CWVQEQTTGNCVKQP�KP�VJG�OQFGN�DWV�CNUQ�TGOQXG�QT�GZRNCKP�UJQTV�

YCXG�XCTKCPEG�KP�VJG�JGCNVJ�QWVEQOG�XCTKCDNG�QH�KPVGTGUV�
G�I���D[�CRRN[KPI�RTGHKNVGTU�VQ�VJG

UGTKGU�VJCV�CHHGEV�RGTKQFKEKVKGU�FQYP�VQ�C�HGY�FC[U�QT�D[�CPCN[\KPI�VJG�TGUKFWCNU�HTQO�RTKQT

TGITGUUKQPU�QH�VJG�QWVEQOG�XCTKCDNG�QP��EQPVTQN��XCTKCDNGU�VJCV�CTG�EQTTGNCVGF�YKVJ�1 ��UWEJ�CU�

VGORGTCVWTG��ECTT[�YKVJ�VJGO�VJG�TKUM�QH�CNUQ�TGOQXKPI�UJQTV�YCXG�CUUQEKCVKQPU�QH�KPVGTGUV

DGHQTG�VJG�CEVWCN�CPCN[UKU�JCU�DGIWP���(WTVJGTOQTG��CNVJQWIJ�VJGTG�CTG�UVCPFCTF�TGITGUUKQP

FKCIPQUVKEU�CXCKNCDNG�VQ�FGVGTOKPG�YJGVJGT�CWVQEQTTGNCVKQP�TGOCKPU�C�UKIPKHKECPV�RTQDNGO�
G�I��

VJG�&WTDKP�9CVUQP�UVCVKUVKE���PQ�UWEJ�EJGEM�GZKUVU�VQ�FGVGTOKPG�YJGVJGT�VJG�CWVQEQTTGNCVKQP

TGOQXCN�OGVJQFU�CNUQ�JCXG�KPCFXGTVGPVN[�TGOQXGF�CP�1 �JGCNVJ�GHHGEVU�CUUQEKCVKQP�QH�KPVGTGUV���

6JWU��CNVJQWIJ�UVGRU�OWUV�DG�VCMGP�KP�VKOG�UGTKGU�CPCN[UGU�VQ�CFFTGUU�VJG�RQVGPVKCNN[�NCTIG

DKCUGU�TGUWNVKPI�HTQO�NQPI�YCXG�
G�I���UGCUQPCN��CWVQEQTTGNCVKQPU��ECTG�OWUV�DG�VCMGP�PQV�VQ

CNUQ�TGOQXG�VJG�UKIPCN�QH�KPVGTGUV�YJGP�FGCNKPI�YKVJ�VJG�CWVQEQTTGNCVKQP�RTQDNGO�

'OGTIGPE[�4QQO�8KUKVU�CPF�*QURKVCN�#FOKUUKQPU
/CP[�KPXGUVKICVQTU�JCXG�GXCNWCVGF�VJG�CUUQEKCVKQPU�DGVYGGP�JQURKVCN�GOGTIGPE[

TQQO�XKUKVU�QT�JQURKVCN�CFOKUUKQPU�CPF�CKT�RQNNWVKQP���*QURKVCN�CFOKUUKQPU�CTG�HCT�OQTG

EQOOQP�
CU�EQWPVU�RGT�FC[��VJCP��HQT�GZCORNG��OQTVCNKV[��VJGTGD[�RTQXKFKPI�ITGCVGT�UVCVKUVKECN

TGNKCDKNKV[�CPF�CXQKFKPI�VJG�FKUVTKDWVKQPCN�EQORNKECVKQPU�VJCV�OC[�DG�RTGUGPVGF�D[�NQY�EQWPVU��

#NUQ��CFOKUUKQP�VQ�VJG�JQURKVCN�KU�C�YGNN�FGHKPGF�GPFRQKPV��JCXKPI�VJG�FGUKTCDNG�HGCVWTG�VJCV

GXGT[�RCVKGPV�OWUV�JCXG�DGGP�UGGP�D[�C�RJ[UKEKCP�CPF�FGGOGF�UKEM�GPQWIJ�VQ�TGSWKTG

JQURKVCNK\CVKQP���'OGTIGPE[�TQQO�
'4��XKUKVU�RTQXKFG�NCTIGT�FCKN[�EQWPVU��DWV�CTG�PQV

PGEGUUCTKN[�CU�UGXGTG�CP�GPFRQKPV���+P�C�YGNN�FGUKIPGF�UVWF[�KP�3WGDGE��%CPCFC��JQURKVCN

CFOKUUKQP�FKCIPQUKU�CV�FKUEJCTIG�YCU�HQWPF�VQ�DG�XGT[�TGNKCDNG��YKVJ�VJG�UVWF[�EQPHKTOKPI�VJG

ENCUUKHKECVKQP�QH�TGURKTCVQT[�CFOKUUKQPU�KP�IGPGTCN�����QH�VJG�VKOG��CPF�CUVJOC�CFOKUUKQPU

����QH�VJG�VKOG�
&GNHKPQ�GV�CN�����������5KOKNCTN[��C�UVWF[�D[�/CTVKPG\�GV�CN��
������QH

TGURKTCVQT[�GOGTIGPE[�TQQO�CFOKUUKQPU�KP�$CTEGNQPC��5RCKP��FWTKPI������VQ������EQPENWFGF

VJCV�KFGPVKHKECVKQP�QH�CUVJOC�CFOKUUKQPU�YCU�JKIJN[�TGNKCDNG��CU�YCU�VJG�FKUETKOKPCVKQP�QH

CUVJOC�CPF�%12&�FKCIPQUGU���&CKN[�UGTKGU�QH�JQURKVCN�CFOKUUKQPU�VJWU�TGRTGUGPV�CP�GURGEKCNN[

WUGHWN�TGUGCTEJ�TGUQWTEG�HQT�VJG�KPXGUVKICVKQP�QH�VJG�JWOCP�JGCNVJ�EQPUGSWGPEGU�QH

1 �GZRQUWTG��



�����

*QURKVCN�CFOKUUKQP�CPF�'4�XKUKV�UVWFKGU�VJCV�JCXG�EQPUKFGTGF�1 �CUUQEKCVKQPU�CTG�

UWOOCTK\GF�KP�6CDNG��������+P�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPVU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP

#IGPE[���������������UWEJ�UVWFKGU�YGTG�HQWPF�VQ�IKXG�KPEQPUKUVGPV�TGUWNVU�HQT�
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6CDNG��������*QURKVCN�#FOKUUKQPU�8KUKVU�KP�4GNCVKQP�VQ�2JQVQEJGOKECN�
1ZKFCPV�2QNNWVKQP���6KOG�5GTKGU�5VWFKGUC

%QPEGPVTCVKQP
U�


RRO� 2QNNWVCPV 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

���� VQ ���� CXI

OCZ � J FWTKPI NQY

CPF JKIJ RGTKQFU�

TGURGEVKXGN[

1ZKFCPV %QORCTKUQP QH CFOKUUKQPU VQ .QU #PIGNGU %QWPV[ *QURKVCN HQT

TGURKTCVQT[ CPF ECTFKCE EQPFKVKQPU FWTKPI UOQI CPF UOQI�HTGG

RGTKQFU HTQO #WIWUV VQ 0QXGODGT �����

0Q EQPUKUVGPV TGNCVKQPUJKR DGVYGGP CFOKUUKQPU CPF JKIJ�UOQI RGTKQFU�

JQYGXGT� UVCVKUVKECN CPCN[UGU YGTG PQV TGRQTVGF� %NGCT UGCUQPCN VTGPFU KP

CFOKUUKQPU 
KPETGCUKPI HTQO UWOOGT VQ YKPVGT� PQV CFFTGUUGF�

%CNKHQTPKC &GRV� QH

2WDNKE *GCNVJ 
���� �D

���� � ���� �D D

���� CXI

EQPEGPVTCVKQP � C�O�

� � R�O�

1ZKFCPV 4GURKTCVQT[ CPF ECTFKQXCUEWNCT CFOKUUKQPU VQ .QU #PIGNGU

%QWPV[ *QURKVCN HQT TGUKFGPVU NKXKPI YKVJKP � OK QH FQYPVQYP

.QU #PIGNGU DGVYGGP #WIWUV CPF &GEGODGT �����

+PEQPENWUKXG TGUWNVU� RCTVKCN EQTTGNCVKQP EQGHHKEKGPVU DGVYGGP VQVCN QZKFCPVU

CPF CFOKUUKQPU YGTG XCTKCDNG� /GVJQF QH RCVKGPV UGNGEVKQP YCU PQV IKXGP�

1VJGT RQNNWVCPVU YGTG PQV EQPUKFGTGF� 5GCUQPCN VTGPF PQV CFFTGUUGF�

$TCPV CPF *KNN 
�����D

$TCPV 
�����


0QV TGRQTVGF� 1ZKFCPV #FOKUUKQPU QH $NWG %TQUU RCVKGPVU VQ .QU #PIGNGU JQURKVCNU

YKVJ  ��� DGFU DGVYGGP /CTEJ CPF 1EVQDGT ����� FCKN[

CXGTCIG EQPEGPVTCVKQPU QH QZKFCPV� 1 � %1� 51 � 01 � 01� CPF� � �

2/ D[ .QU #PIGNGU CKT RQNNWVKQP EQPVTQN FKUVTKEVU�

%QTTGNCVKQP EQGHHKEKGPVU DGVYGGP CFOKUUKQPU HQT CNNGTIKGU� G[G

KPHNCOOCVKQP� CPF CEWVG WRRGT CPF NQYGT TGURKTCVQT[ KPHGEVKQPU CPF CNN

RQNNWVCPVU YGTG UVCVKUVKECNN[ UKIPKHKECPV� EQTTGNCVKQPU DGVYGGP ECTFKQXCUEWNCT

CPF QVJGT TGURKTCVQT[ FKUGCUGU YGTG UKIPKHKECPV HQT QZKFCPV� 1 � CPF 51 �� �

UKIPKHKECPV RQUKVKXG EQTTGNCVKQPU YGTG PQVGF YKVJ NGPIVJ QH JQURKVCN UVC[ HQT

51 � 01 � CPF 01 � %QTTGNCVKQPU YGTG PQV UKIPKHKECPV HQT VGORGTCVWTG CPF� � Z

4* QT HQT RQNNWVCPVU YKVJ QVJGT FKUGCUG ECVGIQTKGU� 4GRQTVGF UGCUQPCN

XCTKCVKQPU KP CFOKUUKQPU CPF RQNNWVKQP PQV CFFTGUUGF�

5VGTNKPI GV CN� 
���� �D

���� �D


0QV TGRQTVGF� 1ZKFCPV #FOKUUKQPU HQT CNN CFWNVU CPF EJKNFTGP YKVJ CEWVG TGURKTCVQT[

KNNPGUU KP HQWT *COKNVQP� 1PVCTKQ JQURKVCNU FWTKPI VJG �� OQ

HTQO ,WN[ �� ����� VQ ,WPG ��� ����� EKV[�CXI RQNNWVKQP

OQPKVQTKPI HQT 1 
-+�� 51 � 2/� %Q*� %1� 01 � *%�Z � Z

VGORGTCVWTG� YKPF FKTGEVKQP CPF XGNQEKV[� 4*� CPF RQNNGP�

%QTTGNCVKQP HQWPF DGVYGGP CFOKUUKQPU CPF CP CKT RQNNWVKQP KPFGZ HQT 51�
CPF %Q*� PGICVKXG EQTTGNCVKQP DGVYGGP VGORGTCVWTG CPF CFOKUUKQPU� CPF

PQPUKIPKHKECPV PGICVKXG EQTTGNCVKQPU HQWPF YKVJ EQPEGPVTCVKQPU QH 1 
-+��Z

*QYGXGT� ENGCT� NQPI�YCXG VTGPFU 
G�I�� UGCUQPCNKV[� PQV CFFTGUUGF�

.GX[ GV CN� 
�����E


0QV TGRQTVGF� 1 �'OGTIGPE[ TQQO XKUKVU HQT ECTFKCE CPF TGURKTCVQT[ FKUGCUG KP

VYQ OCLQT JQURKVCNU KP VJG EKV[ QH %JKECIQ HTQO #RTKN ���� VQ

#RTKN ����� ��J EQPEGPVTCVKQPU QH 1 � 51 � 01 � 01� CPF %1� � �

HTQO CP '2# UKVG ENQUG VQ VJG JQURKVCN� ���J EQPEGPVTCVKQPU QH

652� 51 � CPF 01 HTQO VJG %JKECIQ #KT 5CORNKPI 0GVYQTM�� �

0Q UKIPKHKECPV CUUQEKCVKQP DGVYGGP CFOKUUKQPU HQT CP[ FKUGCUG ITQWRU CPF

1 � %1� QT 652� 51 CPF 01 CEEQWPVGF HQT RCTV QH VJG XCTKCVKQP QH '4� �

XKUKVU HQT TGURKTCVQT[ CPF ECTFKQXCUEWNCT CFOKUUKQPU� *QYGXGT� VJG CPCN[UKU

JCU C NCEM QH EQPVTQN HQT EQPHQWPFKPI� RQUUKDNG WPCFFTGUUGF UGCUQPCNKV[ KP

CFOKUUKQPU 
VKOG UGTKGU PQV UJQYP�� CPF OQFGN QXGTURGEKHKECVKQP 
G�I�� WUG

QH YKPF URGGF��

0COGMCVC GV CN� 
�����E

���� CPF ���� CXI

OCZ � J FWTKPI NQY

CPF JKIJ RGTKQFU�

TGURGEVKXGN[

1� '4 XKUKVU CPF JQURKVCN CFOKUUKQPU HQT EJKNFTGP YKVJ CUVJOC

U[ORVQOU FWTKPI RGTKQFU QH JKIJ CPF NQY CKT RQNNWVKQP KP .QU

#PIGNGU HTQO #WIWUV ���� VQ ,CPWCT[ ����� FCKN[ OCZKOWO

JQWTN[ EQPEGPVTCVKQPU QH 1 � 51 � 01� 01 � *%� CPF %Q*�� � �

YGGMN[ OCZKOWO JQWTN[ EQPEGPVTCVKQPU QH 51 CPF 652��
�

DKYGGMN[ CNNGTIGPU CPF FCKN[ OGVGQTQNQIKECN XCTKCDNGU HTQO

TGIKQPCN OQPKVQTKPI UVCVKQPU�

#UVJOC RQUKVKXGN[ EQTTGNCVGF YKVJ %Q*� *%� 01 � CPF CNNGTIGPU QP UCOG�

FC[ CPF PGICVKXGN[ EQTTGNCVGF YKVJ 1 CPF 51 � CUVJOC RQUKVKXGN[ EQTTGNCVGF� �

YKVJ 01 QP &C[U � CPF � CHVGT GZRQUWTG� EQTTGNCVKQPU YGTG UVTQPIGT QP�

&C[ � HQT OQUV XCTKCDNGU� PQPUKIPKHKECPV EQTTGNCVKQP HQT 51 CPF 652��
�

/QPVJN[ CFOKUUKQPU CPF RQNNWVKQP FCVC KPFKECVG UVTQPI UGCUQPCNKV[� YJKEJ KU

PQV CEEQWPVGF HQT� 6JKU TGUWNVU KP 
UGCUQPCNN[ FTKXGP� RQUKVKXG EQTTGNCVKQPU

YKVJ %Q*� *%� CPF 01 CPF PGICVKXG EQTTGNCVKQPU YKVJ 1 �� �

4KEJCTFU GV CN� 
�����E
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%QPEGPVTCVKQP
U�


RRO� 2QNNWVCPV 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

���� CPF ���� CXI

OCZ � J HQT NQY CPF

JKIJ CTGCU�

TGURGEVKXGN[

1ZKFCPV &CKN[ JQURKVCN '4 CFOKUUKQPU KP HQWT 5QWVJGTP %CNKHQTPKC

EQOOWPKVKGU FWTKPI ���� CPF ����� /CZ JQWTN[ CXGTCIG

EQPEGPVTCVKQPU QH QZKFCPV� 01 � 01� %1� 51 � %Q*� ���J� �

CXGTCIG EQPEGPVTCVKQPU QH 2/ CPF 51 � CPF FCKN[�
�

OGVGQTQNQIKECN EQPFKVKQPU HTQO OQPKVQTKPI UKVGU � MO HTQO

VJG JQURKVCNU�

#FOKUUKQPU UKIPKHKECPVN[ CUUQEKCVGF YKVJ QZKFCPV CPF VGORGTCVWTG KP

CNN NQECVKQPU� .QPI�VGTO VTGPFU CPF FC[�QH�YGGM GHHGEVU CRRTQRTKCVGN[

EQPVTQNNGF� DWV PQV UGCUQPCNKV[� 2CVJ�CPCN[UKU�IWKFGF TGITGUUKQP WUGF VQ

FKUETKOKPCVG COQPI VJG KPVGTEQTTGNCVGF RQNNWVCPV CPF OGVGQTQNQIKECN HCEVQTU�

KPFKECVKPI 1 VQ DG OQUV KORQTVCPV QPN[ CV VJG JKIJGUV 1 UKVG� *QYGXGT�� �

NCEM QH ECVEJOGPV CTGC RQRWNCVKQP HKIWTGU CPF KPCFGSWCVG UGCUQPCNKV[

CFLWUVOGPVU RTGXGPV SWCPVKVCVKXG WUG QH TGUWNVU�

)QNFUOKVJ GV CN� 
�����E

���� VQ ����

CXI QH OCZ ��J�FC[

HQT �� UVCVKQPU

1� #FOKUUKQPU VQ �� CEWVG�ECTG JQURKVCNU KP 5QWVJGTP 1PVCTKQ

HQT VJG OQPVJU QH ,CPWCT[� (GDTWCT[� ,WN[� CPF #WIWUV KP

���� CPF ���� VQ ����� *QWTN[ CXGTCIG EQPEGPVTCVKQPU QH

RCTVKEWNCVG 
%Q*�� 1 � 51 � 01 � CPF FCKN[ VGORGTCVWTG� � �

HTQO �� CKT UCORNKPI UVCVKQPU YKVJKP VJG TGIKQP�

'ZEGUU TGURKTCVQT[ CFOKUUKQPU OQUV UVTQPIN[ CUUQEKCVGF 
R � ������ YKVJ 1 ��
UWNHCVG� CPF VGORGTCVWTG FWTKPI ,WN[ CPF #WIWUV YKVJ ��� CPF ���J NCI�

0Q UWEJ CUUQEKCVKQPU GZKUV HQT PQPTGURKTCVQT[ 
EQPVTQN� FKUGCUGU�

5GCUQPCNKV[ OKPKOK\GF D[ UGNGEVKQP QH PCTTQY UVWF[ RGTKQF� CPF FC[�QH�

YGGM GHHGEVU EQPVTQNNGF� 51 CPF 1 JKIJN[ KPVGTEQTTGNCVGF 
T � ������� �
�

OCMKPI GHHGEV FKUETKOKPCVKQP FKHHKEWNV� # NCEM QH KPFGRGPFGPV TGITGUUKQP

EQGHHKEKGPVU RTGXGPVU SWCPVKVCVKXG CRRNKECVKQP QH TGUWNVU�

$CVGU CPF 5K\VQ 
�����

����� �����

$CVGU 
�����

����� VQ ����� ��OQ

CXI QH OQPVJN[ OGCPU

HTQO CNN EKV[ UKVGU

1� #PCN[UKU QH SWCTVGTN[ JQURKVCN CFOKUUKQP TCVGU HQT

EJKNFJQQF CUVJOC KP *QPI -QPI FWTKPI ���������


P � ���� 3WCTVGTN[ OGCPU QH 51 � 01 � 01� 1 �� � �

652� CPF 452 EQPUKFGTGF�

%QPENWFGU VJCV CUVJOC KU PGICVKXGN[ EQTTGNCVGF YKVJ 51 � DWV PQV YKVJ 1 �� �

*QYGXGT� CPCN[UKU WUGU SWCTVGTN[ OGCPU CPF NCEMU UGCUQPCNKV[ EQPVTQNU�

6UGPI CPF .K 
�����

����� VQ ����� OGCP

��J OCZ 1 
CXI QH�

�� UKVGU�

1� #PCN[UKU QH GOGTIGPE[ TQQO XKUKVU� D[ ECWUG� VQ CEWVG ECTG

JQURKVCNU KP VJG 8CPEQWXGT� $%� CTGC ,WN[ ���� VQ 1EVQDGT

����� 51 � 01 � 1 � 51 � CPF VGORGTCVWTG EQPUKFGTGF�� � � �

5WOOGT 
/C[ VQ 1EVQDGT� VQVCN GOGTIGPE[ 
DWV PQV TGURKTCVQT[� XKUKVU

UKIPKHKECPVN[ EQTTGNCVGF YKVJ VGORGTCVWTG CPF 1 � &C[�QH�YGGM GHHGEVU�

CFFTGUUGF� 5GCUQPCNKV[ TGFWEGF D[ UVWF[ RGTKQF UGNGEVKQP� DWV QRRQUKPI

YKVJKP UGCUQP E[ENGU KP CUVJOC XKUKVU CPF 1 PQV CFFTGUUGF� YJKEJ OC[ JCXG�

YGCMGPGF TGRQTVGF 1 �TGURKTCVQT[ XKUKV TGNCVKQPUJKR� #NUQ� 1 NGXGNU OWEJ� �

NQYGT VJCP KP RTGXKQWUN[ UVWFKGF KP 5QWVJGTP 1PVCTKQ�

$CVGU GV CN� 
�����

� VQ ���� CXI QH OCZ

� J�FC[ HQT VYQ

UVCVKQPU

1� '4 CFOKUUKQPU HQT %12& KP $CTEGNQPC� 5RCKP� FWTKPI

���� VQ ����� ���J CXI 51 CPF $5 EKV[�YKFG CXGTCIGU��

��J OCZ 51 � %1� 01 � CPF 1 QDVCKPGF HTQO VYQ� � �

UVCVKQPU�

# YGCM DWV UVCVKUVKECNN[ UKIPKHKECPV CUUQEKCVKQP HQWPF DGVYGGP %12&

CFOKUUKQPU CPF NGXGNU QH 51 � $5� CPF %1� CHVGT CEEQWPVKPI HQT UGCUQPCNKV[�

CPF CWVQEQTTGNCVKQP CPF FWTKPI UGCUQP�URGEKHKE CPCN[UGU� *QYGXGT� 1 YCU�

GNKOKPCVGF HTQO VJG CPCN[UKU DCUGF QP KVU UGCUQPCNN[ FTKXGP PGICVKXG

EQTTGNCVKQP YKVJ CFOKUUKQPU 
RTKQT VQ NQPI�YCXG EQPVTQNU�� 6JWU� PQ

EQPENWUKQPU TGICTFKPI 1 ECP DG OCFG HTQO VJKU YQTM��

5WP[GT GV CN� 
�����

� VQ ���� FCKN[ OGCP 1 �*QURKVCN CFOKUUKQPU HQT CUVJOC KP *GNUKPMK� (KPNCPF� HTQO

���� VQ ����� �� J CXGTCIG 51 � 01 � 652� CPF 1 EKV[�� � �

YKFG CXGTCIGU�

#HVGT CEEQWPVKPI HQT FCKN[ OKPKOWO VGORGTCVWTG� 01 CPF 1 YGTG� �

UKIPKHKECPVN[ EQTTGNCVGF QP VJG UCOG FC[ CU CFOKUUKQPU� YJGTGCU 1 YCU�

OQUV UKIPKHKECPV QP VJG RTKQT FC[ 
R � ������� *QYGXGT� NQPI�YCXG RGCMU


G�I�� KP #RTKN HQT CUVJOC� YGTG PQV CFFTGUUGF CPF CWVQEQTTGNCVKQP YCU PQV

CUUGUUGF�

2QPMC 
�����
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RRO� 2QNNWVCPV 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

���� VQ ���� OGCP QH

���� VQ ���� JQWTU

1 
���� ��J OCZ YCU�

GZEGGFGF QP �� QH

��� VQVCN UVWF[ FC[U�

YJGTGCU ���� YCU

GZEGGFGF QP ���

FC[U�

1� '4 XKUKVU HQT CUVJOC� DTQPEJKVKU� CPF HKPIGT YQWPFU


C PQPTGURKTCVQT[ EQPVTQN� CV PKPG JQURKVCNU KP EGPVTCN

0GY ,GTUG[ YGTG CPCN[\GF HQT VJG RGTKQF /C[ VQ #WIWUV

���� CPF ����� &CKN[ XCNWGU QH 1 CPF 51 QDVCKPGF� �

HTQO PGCTGUV QH HKXG OQPKVQTKPI UKVGU� $CTQOGVTKE

RTGUUWTG� VGORGTCVWTG� 4*� CPF XKUKDKNKV[ 
CU CP KPFGZ

QH UWNHCVG� QDVCKPGF HTQO C 0GYCTM OGCUWTGOGPV

UVCVKQP�

$KXCTKCVG EQTTGNCVKQPU KPFKECVGF CUVJOC XKUKVU VQ DG UVTQPIN[ PGICVKXGN[ EQTTGNCVGF

YKVJ VGORGTCVWTG CPF YGCMN[ PGICVKXGN[ EQTTGNCVGF YKVJ 1 � UWIIGUVKPI C UGCUQPCNKV[�

KPHNWGPEG� FGURKVG NKOKVCVKQP VQ VJG 1 UGCUQP� *QYGXGT� UKOWNVCPGQWU TGITGUUKQP QH�

CUVJOC XKUKVU QP CNN GPXKTQPOGPVCN XCTKCDNGU [KGNFGF UKIPKHKECPV 
RQUKVKXG� 1 CPF�


PGICVKXG� VGORGTCVWTG EQGHHKEKGPVU QPN[� UWIIGUVKPI VJCV VGORGTCVWTG CEVGF CU C

NQPI�YCXG EQPVTQN XCTKCDNG� TGXGCNKPI VJG UJQTV�YCXG 1 TGNCVKQPUJKR YKVJ CUVJOC��

&C[�QH�YGGM GHHGEVU QP XKUKVU HQWPF WPKORQTVCPV� 0Q GPXKTQPOGPVCN CUUQEKCVKQPU

UGGP YKVJ DTQPEJKVKU QT EQPVTQN ECUGU 
HKPIGT EWVU��

%QF[ GV CN� 
�����

���� VQ ���� CXI QH

FCKN[ OGCPU HTQO

�� UVCVKQPU

1� #FOKUUKQPU VQ �� CEWVG�ECTG JQURKVCNU KP 5QWVJGTP

1PVCTKQ HQT VJG OQPVJU QH ,CPWCT[� (GDTWCT[� ,WN[� CPF

#WIWUV KP ���� VQ ����� *QWTN[ CXGTCIG 1 � 51 � 01 �� � �

VGORGTCVWTG� 4*� YKPF URGGF� DCTQOGVTKE RTGUUWTG� CPF

FCKN[ CXGTCIG 652 CPF 51 ��
�

#P GNCDQTCVG TGCPCN[UKU QH VJG $CVGU CPF 5K\VQ 
����� FCVC UGV CWIOGPVGF VQ �����

.QPI�YCXG KPHNWGPEGU EQPVTQNNGF WUKPI VKOG RGTKQF UWDUGVU CPF #4 OQFGNKPI�

&GURKVG RQUUKDNG QXGTURGEKHKECVKQP QH OQFGNU 
G�I�� WUG QH YKPF URGGF� CPF #4

HKNVGTKPI QH VJG UJQTV YCXG� TGUWNVU EQPHKTO $CVGU CPF 5K\VQ	U QXGTCNN EQPENWUKQPU

TGICTFKPI UKIPKHKECPV 1 CUUQEKCVKQPU� 4GURQPUG VQ CKT RQNNWVKQP GUVKOCVGF VQ DG ���

VQ ��� QH UWOOGT TGURKTCVQT[ CFOKUUKQPU� CNVJQWIJ VJG GZCEV EQPVTKDWVKQP D[ 1 VQ�

VJG VQVCN YCU PQV GUVKOCVGF�

.KRHGTV CPF

*COOGTUVTQO


�����

���� VQ ���� ��OQ

CXI QH FCKN[ OGCPU

HTQO CNN EKV[ UKVGU

1� #IG�URGEKHKE SWCTVGTN[ CUVJOCVKE JQURKVCN FKUEJCTIG TCVGU

KP *QPI -QPI HTQO ���� VQ ���� GZCOKPGF KP TGNCVKQP

VQ SWCTVGTN[ OGCP NGXGNU QH 652� 452� 01 � 01 � CPF� Z

1 
P � �����

%QPENWFGU VJCV CUVJOC OQTDKFKV[ KU EQTTGNCVGF YKVJ RCTVKENGU� DWV PQV 1 � *QYGXGT��

CPCN[UKU WUGU SWCTVGTN[ OGCPU CPF NCEMU UGCUQPCNKV[ EQPVTQNU�

6UGPI GV CN� 
�����

���� VQ ���� ��J FCKN[

OCZ CV EGPVTCN UKVG KP

GCEJ CTGC

1� &CKN[ GOGTIGPE[ CFOKUUKQPU VQ CEWVG ECTG JQURKVCNU HQT

CUVJOC� VQVCN TGURKTCVQT[� CPF EQPVTQN FKUGCUG ECVGIQTKGU

KP VJG 0GY ;QTM %KV[� #NDCP[� CPF $WHHCNQ� 0;�

OGVTQRQNKVCP CTGCU HTQO ,WPG VQ #WIWUV ���� CPF �����

FCKN[ ��J OCZKOWO 1 CPF VGORGTCVWTG CPF FCKN[�

CXGTCIG UWNHCVG CPF CEKF CGTQUQNU 
* � EQPUKFGTGF�


5KIPKHKECPV RQUKVKXG CUUQEKCVKQPU HQWPF HQT 1 � 51 � CPF * YKVJ CUVJOC CPF VQVCN� �
� 


TGURKTCVQT[ CFOKUUKQPU� DWV PQV HQT EQPVTQN ECVGIQTKGU� .QPI�YCXG CPF FC[�QH�YGGM

GHHGEVU TGOQXGF� CPF VGORGTCVWTG GHHGEVU EQPVTQNNGF� 5VTQPIGUV 1 CUUQEKCVKQPU KP�

JKIJGT RQNNWVKQP [GCT 
����� CPF KP OQTG WTDCP RQRWNCVKQP EGPVGTU 
$WHHCNQ CPF 0GY

;QTM� 0;��

6JWTUVQP GV CN�


�����

���� VQ ���� ��J FCKN[

OCZ CV EGPVTCN UKVG

1� &CKN[ CFOKUUKQPU VQ �� CEWVG ECTG JQURKVCNU KP 6QTQPVQ�

1PVCTKQ� HQT CUVJOC� VQVCN TGURKTCVQT[� CPF EQPVTQN

FKUGCUG ECVGIQTKGU FWTKPI ,WN[ CPF #WIWUV ����� �����

CPF ����� FCKN[ ��J OCZKOWO 1 � 51 � 01 �� � �

VGORGTCVWTG� CPF FC[VKOG 
���� C�O� VQ ���� R�O��

51 CPF * EQPUKFGTGF��
� 


5KIPKHKECPV RQUKVKXG EQTTGNCVKQPU HQWPF HQT 1 � * � 51 � 2/ � CPF 652 YKVJ� � ��

 �

CUVJOC CPF HQT VQVCN TGURKTCVQT[ CFOKUUKQPU� DWV PQV HQT 51 QT 01 � CPF PQV YKVJ� �

EQPVTQN CFOKUUKQPU� .QPI�YCXG CPF FC[�QH�YGGM GHHGEVU TGOQXGF� /WNVKXCTKCVG

TGITGUUKQPU CPF UGPUKVKXKV[ CPCN[UGU UWIIGUVGF VJCV 1 YCU VJG RQNNWVCPV QH RTKOCT[�

KORQTVCPEG� DWV * OC[ RQVGPVKCVG 1 GHHGEVU� 'ZEGRV HQT * � CNN 2/ OGVTKEU
 

�

EQPUKFGTGF DGECOG PQPUKIPKHKECPV YJGP GPVGTGF KPVQ TGITGUUKQPU UKOWNVCPGQWUN[ YKVJ

1 � 1\QPG UKIPKHKECPV GXGP CHVGT FTQRRKPI FC[U  ���� RRO��

6JWTUVQP GV CN�


�����



�
��
�
�

6CDNG������
EQPV	F����*QURKVCN�#FOKUUKQPU�8KUKVU�KP�4GNCVKQP�VQ�2JQVQEJGOKECN�
1ZKFCPV�2QNNWVKQP���6KOG�5GTKGU�5VWFKGUC

%QPEGPVTCVKQP
U�


RRO� 2QNNWVCPV 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

���� VQ ���� ��J FCKN[

OCZ

1� &CKN[ GOGTIGPE[ TGURKTCVQT[ CFOKUUKQPU VQ ��� CEWVG

ECTG JQURKVCNU KP 1PVCTKQ� %CPCFC� FWTKPI /C[ VQ

#WIWUV ���� VQ ���� YGTG TGNCVGF VQ FCKN[ NGXGNU QH 1 CPF�

51 CV VJG PGCTGUV QH �� CPF � OQPKVQTKPI UKVGU��

TGURGEVKXGN[� #FOKUUKQPU DTQMGP KPVQ � VQ �� � VQ ��� �� VQ

��� CPF ��
 CIG ITQWRU� CPF D[ IGQITCRJKECN UWDTGIKQP�

1\QPG CPF 51 RQUKVKXGN[ CPF UKIPKHKECPVN[ CUUQEKCVGF YKVJ CFOKUUKQPU HQT�
�

CUVJOC CPF %12& KP CNN CIG ITQWRU� #UUQEKCVKQPU EQPUKUVGPV CETQUU

TGIKQPU� 5GCUQPCN CPF FC[ QH YGGM GHHGEVU CFFTGUUGF RTKQT VQ CPCN[UKU�

#PCN[UGU CNUQ EQPVTQNNGF HQT KPFKXKFWCN JQURKVCN KPHNWGPEGU� 0Q RQNNWVCPV

CUUQEKCVKQPU HQWPF HQT PQPTGURKTCVQT[ EQPVTQN CFOKUUKQPU� 5KOWNVCPGQWU

TGITGUUKQPU UWIIGUV 1 VQ DG OQTG KORQTVCPV VJCP 51 �� �
�

$WTPGVV GV CN� 
�����

���� VQ ���� ��J FCKN[

OCZ CXGTCIGF QXGT

UGXGP UKVGU KP

/QPVTGCN

1� &CKN[ WTIGPV JQURKVCN CFOKUUKQPU VQ �� JQURKVCNU KP

/QPVTGCN� %CPCFC� FWTKPI /C[�1EVQDGT CPF #WIWUV�,WN[

HTQO ��������� TGNCVGF VQ FCKN[ NGXGNU QH 1 � 51 � 2/ �� � ��

VGORGTCVWTG� CPF JWOKFKV[� #FOKUUKQPU DTQMGP KPVQ

CUVJOC� PQPCUVJOC TGURKTCVQT[� VQVCN TGURKTCVQT[� CPF C

PQPTGURKTCVQT[ �EQPVTQN� ITQWR QH CFOKUUKQPU ECVGIQTKGU�

1\QPG CPF VGORGTCVWTG RQUKVKXGN[ CPF UKIPKHKECPVN[ EQTTGNCVGF YKVJ VQVCN

TGURKTCVQT[ CFOKUUKQPU FWTKPI VJG ,WN[�#WIWUV RGTKQF� DWV PQV YKVJ EQPVTQN

CFOKUUKQPU ECVGIQTKGU� *QYGXGT� 1 CPF 6 CTG DQVJ PQPUKIPKHKECPV YJGP�

GPVGTGF UKOWNVCPGQWUN[�

&GNHKPQ GV CN� 
����C�

���� VQ ���� ��J CXI

FCKN[ OCZ ���� VQ

���� ��J CXI FCKN[

OCZ

1� &CKN[ PWODGTU QH GOGTIGPE[ CUVJOC XKUKVU D[ RCVKGPVU � VQ

�� [GCTU QNF VQ CP KPPGT EKV[ JQURKVCN KP #VNCPVC� )#� HTQO

,WPG VQ #WIWUV ���� YGTG TGNCVGF VQ FCKN[ NGXGNU QH 1 ��
51 � 2/ � RQNNGP� CPF 6�� ��

*QURKVCN XKUKVU YGTG HQWPF VQ DG UKIPKHKECPVN[ JKIJGT QP FC[U YJGP VJG

RTGXKQWU FC[	U ��J OCZ 1 GZEGGFGF ����� 0Q TGNCVKQPUJKR YCU HQWPF�

DGNQY ����� QT YKVJ ��J CXI FCKN[ OCZKOWO 1 � &C[�QH�YGGM GHHGEVU YGTG�

CEEQWPVGF HQT� 5GCUQPCNKV[ GHHGEV TGFWEGF D[ UVWF[ RGTKQF UGNGEVKQP� DWV

RTQDCDNG NQPI�YCXG UGCUQPCN E[ENGU UWRGTKORQUGF QP VJG FC[�VQ�FC[

HNWEVWCVKQPU YGTG PQV FKTGEVN[ CFFTGUUGF� YJKEJ RTQDCDN[ YGCMGPGF VJG

TGRQTVGF 1 �CFOKUUKQPU CUUQEKCVKQPU��

9JKVG GV CN� 
�����

���� VQ ���� 
��VJ VQ

��VJ RGTEGPVKNG� ���J

FCKN[ CXI

1� &CKN[ TGURKTCVQT[ CFOKUUKQPU D[ RCVKGPVU � �� [GCTU QH CIG

KP $KTOKPIJCO� #.� HTQO ���� VQ ���� YGTG TGNCVGF VQ

FCKN[ NGXGNU QH 1 � 2/ � VGORGTCVWTG� CPF FGY RQKPV�� ��

%12& CPF RPGWOQPKC CFOKUUKQPU GZCOKPGF� /WNVKRNG 1�

OQPKVQTKPI UKVGU CXGTCIGF� DWV VJG PWODGTU QH UKVGU XCTKGF

QXGT VKOG�

%12& CPF RPGWOQPKC CFOKUUKQPU RQUKVKXGN[ EQTTGNCVGF YKVJ 1 CPF 2/� ��

QXGT VKOG� # �� RRD KPETGCUG KP �� J CXGTCIG 1 YCU CUUQEKCVGF YKVJ 44�

� ���� HQT RPGWOQPKC 
��� %+ � ���� VQ ����� CPF 44 � ���� HQT %12&


��� %+ � ���� VQ ������ 5GCUQPCN HNWEVWCVKQPU CFFTGUUGF WUKPI ��

OQPVJN[ FWOO[ XCTKCDNGU� #WVQ�TGITGUUKQP OGVJQFU GORNQ[GF VQ TGFWEG

CWVQEQTTGNCVKQP� &C[�QH�YGGM GHHGEVU PQV CFFTGUUGF�

5EJYCTV\ 
����C�

���� VQ ���� ���J

FCKN[ CXI 
��VJ VQ

��VJ RGTEGPVKNG�

���� VQ ���� ��J CXI

FCKN[ OCZ 
��VJ VQ

��VJ RGTEGPVKNG�

1� &CKN[ TGURKTCVQT[ CFOKUUKQPU HQT RCVKGPVU � �� [GCTU QH CIG

KP &GVTQKV� /+� HTQO ���� VQ ���� YGTG TGNCVGF VQ FCKN[

NGXGNU QH 1 � 2/ � VGORGTCVWTG� CPF FGY RQKPV�� ��

2PGWOQPKC CPF %12& TGURKTCVQT[ CFOKUUKQPU YGTG HQWPF VQ DG

UKIPKHKECPVN[ CUUQEKCVGF YKVJ DQVJ 2/ CPF 1 � GXGP CHVGT GNKOKPCVKPI�� �

PQPEQORNKCPEG FC[U� /QPVJN[ FWOO[ XCTKCDNGU YGTG GORNQ[GF VQ CEEQWPV

HQT UGCUQPCN XCTKCVKQPU� DWV FC[ QH YGGM GHHGEVU YGTG PQV CFFTGUUGF�

#UVJOC CFOKUUKQPU YGTG PQV CUUQEKCVGF YKVJ RQNNWVKQP� DWV VJKU YCU

CVVTKDWVGF VQ VJG XGT[ NQY EQWPVU KP VJKU ECVGIQT[ HQT VJG GNFGTN[�

5EJYCTV\ 
����D�



�
��
�
�

6CDNG������
EQPV	F����*QURKVCN�#FOKUUKQPU�8KUKVU�KP�4GNCVKQP�VQ�2JQVQEJGOKECN�
1ZKFCPV�2QNNWVKQP���6KOG�5GTKGU�5VWFKGUC

%QPEGPVTCVKQP
U�


RRO� 2QNNWVCPV 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

���� VQ ����


��VJ VQ ��VJ

RGTEGPVKNG� ���J FCKN[

CXI

1� &CKN[ TGURKTCVQT[ CFOKUUKQPU HQT RCVKGPVU ��� [GCTU QH CIG

KP /KPPGCRQNKU�5V� 2CWN� /0� HTQO ���� VQ ���� YGTG

TGNCVGF VQ FCKN[ NGXGNU QH 1 � 2/ � VGORGTCVWTG� CPF FGY� ��

RQKPV�

2PGWOQPKC TGURKTCVQT[ CFOKUUKQPU YGTG UKIPKHKECPVN[ CUUQEKCVGF YKVJ 1�
CPF 2/ � 0Q 1 �%12& CUUQEKCVKQP YCU HQWPF� 6JG RPGWOQPKC 44�� �

CUUQEKCVGF YKVJ C ���RRD KPETGCUG KP ���J CXGTCIG 1 YCU 44 � �����


��� %+ � ���� VQ ������ 'ZENWFKPI FC[U YKVJ ��J OCZ 1 CDQXG ����

RRD FKF PQV CNVGT TGUWNVU� 8CTKQWU OGVJQFU� KPENWFKPI VJG WUG QH OQPVJN[

FWOO[ XCTKCDNGU� YGTG WUGF VQ EQPVTQN HQT UGCUQPCNKV[ GHHGEVU� CNN

[KGNFKPI UKOKNCT TGUWNVU�

5EJYCTV\ 
����E�

����� 
v������

/GCP 
v5&� �� C�O�

VQ � R�O� CXI

1� '4 XKUKVU HQT CUVJOC CV EGPVTCN 0GY ,GTUG[ JQURKVCNU

HTQO /C[ VQ #WIWUV ���� VQ ���� TGNCVGF VQ FCKN[ NGXGNU QH

1 CPF VGORGTCVWTG� 1VJGT GPXKTQPOGPVCN XCTKCDNGU�

EQPUKFGTGF KPENWFG 4*� UWNHCVGU� 01 � 51 � CPF XKUKDKNKV[�� �

#UVJOC XKUKVU YGTG UKIPKHKECPVN[ CUUQEKCVGF YKVJ 1 CPF C�O��

VGORGTCVWTG� DWV PQV YKVJ QVJGT GPXKTQPOGPVCN XCTKCDNGU EQPUKFGTGF� 1�
EQGHHKEKGPV KORNKGU C ��� OGCP GHHGEV� DWV WPCFFTGUUGF VGORGTCVWTG

GHHGEVU OC[ DG C EQPHQWPFKPI HCEVQT� #P CPCN[UKU NKOKVGF VQ ,WN[ CPF

#WIWUV TGFWEGU VJKU EQPEGTP� [KGNFKPI C ��� OGCP GHHGEV D[ 1 ��

9GKUGN GV CN� 
�����

9GKUGN 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

4GXKGYGF KP 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 
������D

4GXKGYGF KP 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 
������E



�����

TGCUQPU�VJCV�YGTG�PQV�CRRCTGPV���#�EQOOQP�YGCMPGUU�QH�OCP[�QH�VJQUG�UVWFKGU���JQYGXGT��YCU

C�HCKNWTG�VQ�EQPVTQN�CFGSWCVGN[�HQT�UGCUQPCN�FKHHGTGPEGU�KP�JQURKVCN�WUCIG�CPF�1 �EQPEGPVTCVKQP���

6JGTGHQTG��GCEJ�QH�VJG�WRFCVGF�ETKVKSWGU�KP�VJKU�VCDNG�PQY�KPENWFGU�CP�GXCNWCVKQP�QH�JQY�VJG

FCVC�YGTG�
QT�YGTG�PQV��EQPVTQNNGF�HQT�NQPI�YCXG�KPHNWGPEGU�
G�I���UGCUQPCNKV[����9KVJ�VJKU

HCEVQT�VCMGP�KPVQ�CEEQWPV��VJG�QNFGT�UVWFKGU	�XCT[KPI�TGUWNVU�CTG�PQY�OQTG�WPFGTUVCPFCDNG���+P�C

PWODGT�QH�VJGUG�UVWFKGU��FQEWOGPVGF�NQPI�YCXG�RGTKQFKEKVKGU�KP�VJG�FCVC�YGTG�KIPQTGF�

TGUWNVKPI�KP�PQPUKIPKHKECPV�CUUQEKCVKQPU�
K�G���%CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE�*GCNVJ�������

������������$TCPV�CPF�*KNN��������$TCPV��������.GX[�GV�CN���������0COGMCVC�GV�CN���������QT

GXGP�UKIPKHKECPV�PGICVKXG�EQTTGNCVKQPU�DGVYGGP�1 �CPF�JQURKVCN�XKUKVU�CPF�CFOKUUKQPU�
4KEJCTFU�

GV�CN���������CU�C�TGUWNV�QH�VJG�IGPGTCNN[�JKIJGT�TGURKTCVQT[�CFOKUUKQP�TCVGU�KP�VJG�EQNFGT

OQPVJU��YJGP�1 �NGXGNU�CTG�CV�VJGKT�NQYGUV���6YQ�UVWFKGU�VJCV�FKF�PQV�EQPVTQN�HQT�UGCUQPCNKV[�

UVKNN�TGRQTVGF�UKIPKHKECPV�RQUKVKXG�EQTTGNCVKQPU�DGVYGGP�JQURKVCN�CFOKUUKQPU�CPF�QZKFCPVU


5VGTNKPI�GV�CN���������������)QNFUOKVJ�GV�CN����������CNVJQWIJ�5VGTNKPI�GV�CN��GZENWFGF�VJG

YKPVGT�OQPVJU�HTQO�VJG�CPCN[UKU�CPF�)QNFUOKVJ�GV�CN��FKF�FGVTGPF�VJG�FCVC���#NUQ��WPNKMG�CP[�QH

VJG�RTGXKQWUN[�EKVGF�UVWFKGU��DQVJ�QH�VJGUG�CPCN[UGU�EQPVTQNNGF�HQT�FC[�QH�YGGM�GHHGEVU�QP

JQURKVCN�CFOKUUKQP�TCVGU�
G�I���FWG�VQ�EQPUKUVGPVN[�NQYGT�CFOKUUKQPU�QP�YGGMGPFU���CP

KORQTVCPV�HCEVQT�KP�JQURKVCN�CFOKUUKQPU�XCTKCVKQPU�VJCV�CNUQ�OWUV�DG�CFFTGUUGF�
UGG�5VGTNKPI

GV�CN�����������/QTGQXGT��VJG�QPG�RTGXKQWUN[�TGXKGYGF�UVWF[�VJCV�CFGSWCVGN[�EQPVTQNNGF�HQT�DQVJ

NQPI�YCXG�CPF�FC[�QH�YGGM�KPHNWGPEGU�
$CVGU�CPF�5K\VQ��������������������TGRQTVGF�XGT[

UKIPKHKECPV�CUUQEKCVKQPU�
R����������DGVYGGP�1 �NGXGNU�CPF�UWOOGTVKOG�
,WN[�CPF�#WIWUV��

TGURKTCVQT[�JQURKVCN�CFOKUUKQPU���*QYGXGT��QVJGT�KPVGTEQTTGNCVGF�GPXKTQPOGPVCN�XCTKCDNGU�
G�I��

CEKFKE�UWNHCVGU��CNUQ�OC[�JCXG�DGGP�EQHCEVQTU�KP�VJKU�CUUQEKCVKQP�
$CVGU�CPF�5K\VQ���������

1XGTCNN��C�TGXKGY�QH�VJGUG�QNFGT�UVWFKGU�UWIIGUVU�VJCV��KH�VJG�FCVC�CTG�CPCN[\GF�WUKPI�PGYGT

UVCVKUVKECN�VGEJPKSWGU��C�UKIPKHKECPV�CUUQEKCVKQP�OC[�DG�HQWPF��DGVYGGP�GNGXCVGF�CODKGPV

1 �EQPEGPVTCVKQPU�CPF�CEWVG�KPETGCUGU�KP�FCKN[�TGURKTCVQT[�JQURKVCN�CFOKUUKQPU��

5KPEG�VJG�NCUV�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

C�PWODGT�QH�PGY�'4�XKUKV�CPF�JQURKVCN�CFOKUUKQPU�UVWFKGU�JCXG�DGGP�EQORNGVGF��C�HGY�QH�YJKEJ

UJCTG�UQOG�QH�VJG�UCOG�UVCVKUVKECN�HNCYU�HQWPF�KP�OCP[�QH�VJG�QNFGT�UVWFKGU���(QT��GZCORNG�

6UGPI�CPF�.K�
������CPF�6UGPI�GV�CN��
������HCKNGF�VQ�EQPVTQN�HQT�VJG�UGCUQPCNKV[�QH�CFOKUUKQPU

CPF�RQNNWVCPVU�KP�VJGKT�UVCVKUVKECN�CPCN[UGU�QH�SWCTVGTN[�JQURKVCN�CFOKUUKQPU�KP�*QPI�-QPI�

ECWUKPI�VJGO�VQ�TGRQTV�PQ�CUUQEKCVKQPU�YKVJ�1 ��DWV�C�UKIPKHKECPV�
CPF�NKMGN[�URWTKQWU��PGICVKXG�

EQTTGNCVKQP�QH�CIG�URGEKHKE�CUVJOC�CFOKUUKQPU�YKVJ�SWCTVGTN[�OGCP�51 �KP�VJG�HKTUV�QH�VJGUG�

RCRGTU�CPF�C�UKIPKHKECPV�
CPF�CNUQ�NKMGN[�URWTKQWU��RQUKVKXG�CUUQEKCVKQP�YKVJ�652�KP�VJG�UGEQPF

RCRGT��DWV�PQ�CUUQEKCVKQP�YKVJ�1 ���5WP[GT�GV�CN��
������HCKNGF�VQ�EQPUKFGT�UGCUQPCNKV[�KP�VJGKT�

KPKVKCN�GXCNWCVKQP�QH�CP�1 �TGNCVKQPUJKR�YKVJ�%12&�JQURKVCN�CFOKUUKQPU�KP�$CTEGNQPC��5RCKP��

ECWUKPI�VJGO�VQ�GNKOKPCVG�1 �HTQO�EQPUKFGTCVKQP�KP�VJG�UVWF[�CPF�CP[�GXCNWCVKQP�QH�RQUUKDNG�

JGCNVJ�GHHGEVU���#NUQ��$CVGU�GV�CN��
�������WUKPI�C�NCTIGN[�FGUETKRVKXG�CRRTQCEJ��EJCTCEVGTK\GF

VJG�UGCUQPCN�RGTKQFKEKVKGU�QH�8CPEQWXGT��$%��TGURKTCVQT[�'4�XKUKVU���6JGKT�UWDCPCN[UKU�QH�VJG

YCTO�UGCUQP�
/C[�VJTQWIJ�1EVQDGT��KPENWFGF�C�FQOKPCPV�HCNN�CUVJOC�RGCM��YJKEJ�YQWNF

QDUEWTG�CP[�UWOOGTVKOG�1 �CUUQEKCVKQPU��CPF�VJGTGHQTG��NKVVNG�ECP�DG�KPHGTTGF�HTQO�VJKU�FCVC�

CPCN[UKU�CDQWV�VJG�GZKUVGPEG�QT�PQPGZKUVGPEG�QH�CP�CEWVG�TGNCVKQPUJKR�DGVYGGP�1 �CPF�

8CPEQWXGT�JQURKVCN�XKUKVU�HQT�TGURKTCVQT[�ECWUGU���2QPMC�
������UJQYGF�UKIPKHKECPV

1 �CUUQEKCVKQPU�YKVJ�CUVJOC�JQURKVCN�CFOKUUKQPU�KP�*GNUKPMK��(KPNCPF��QXGT�C���[GCT�RGTKQF���

6JG�OQFGN�CNUQ�KPENWFGF�VGORGTCVWTG��DWV�FKF�PQV�CFFTGUU�FKTGEVN[�VJG�PQVGF�NQPI�YCXG

XCTKCVKQPU�KP�DQVJ�CFOKUUKQPU�CPF�RQNNWVKQP���6JWU��YJGVJGT�C�UVWF[�JCU�CFGSWCVGN[�CFFTGUUGF

UVCVKUVKECN�EQPHQWPFKPI�D[�VJG�RTQOKPGPV�NQPI�YCXG�E[ENGU�KP�TGURKTCVQT[�JQURKVCN�CFOKUUKQPU



�����

UGTKGU��YJKEJ�CTG�ENGCTN[�FQOKPCVGF�D[�QVJGT�ECWUGU�
G�I���URTKPI�RQNNGP��HCNN�TGURKTCVQT[

KPHGEVKQP��YKPVGT�KPHNWGP\C�UGCUQPU���EQPVKPWGU�VQ�DG�C�ETWEKCN�ETKVGTKQP�KP�GXCNWCVKPI�VJG

WUGHWNPGUU�QH�C�UVWF[	U�TGUWNVU�

(QTVWPCVGN[��VJGTG�CTG�CNUQ�C�PWODGT�QH�PGY�UVWFKGU�VJCV�JCXG�CFFTGUUGF�DQVJ

NQPI�YCXG�CPF�FC[�QH�YGGM�KPHNWGPEGU�KP�VJGKT�CPCN[UGU���%QF[�GV�CN��
������FKF�PQV�EQPVTQN

FKTGEVN[�HQT�UGCUQPCNKV[��DWV�VJG[�FKF�PCTTQY�VJGKT�CPCN[UKU�QH�EGPVTCN�0GY�,GTUG[�JQURKVCN�'4

XKUKVU�VQ�VJG�JKIJ�1 �UGCUQP�
/C[�VJTQWIJ�#WIWUV����'XGP�UQ��VJGKT�KPKVKCN�EQTTGNCVKQPCN�CPCN[UKU�

[KGNFGF�PGICVKXG�CUUQEKCVKQPU�DGVYGGP�JQURKVCN�XKUKVU�CPF�DQVJ�VGORGTCVWTG�CPF�1 ��YJKEJ�

UWIIGUVU�VJCV�YKVJKP�UGCUQP�NQPI�YCXG�GHHGEVU�GZKUVGF�
G�I���IGPGTCNN[�JKIJGT�CUVJOC�XKUKVU�KP

/C[��CV�VJG�GPF�QH�VJG�RQNNGP�UGCUQP��YJGP�1 �CPF�VGORGTCVWTG�CTG�NQYGT�QP�CXGTCIG�VJCP�KP�

,WN[�QT�#WIWUV����*QYGXGT��VJG�CWVJQTU�FKF�EQPFWEV�UWDUGSWGPV�TGITGUUKQPU�QH�TGURKTCVQT[�XKUKVU

QP�DQVJ�VGORGTCVWTG�CPF�1 �UKOWNVCPGQWUN[��[KGNFKPI�C�UKIPKHKECPV�RQUKVKXG�EQGHHKEKGPV�HQT�

1 �CPF�C�PGICVKXG�EQGHHKEKGPV�HQT�VGORGTCVWTG��YJKEJ�UWIIGUVU�VJCV�VJG�KPENWUKQP�QH�VGORGTCVWTG�

OC[�JCXG�KPFKTGEVN[�CEEQWPVGF�HQT�VJG�NQPI�YCXG�E[ENG��CNNQYKPI�VJG�RQUKVKXG�UJQTV�YCXG�1 ��
XKUKV�TGNCVKQPUJKR�VQ�DG�UGGP���&C[�QH�YGGM�KPHNWGPEGU�YGTG�EQPUKFGTGF��DWV�HQWPF�VQ�DG

WPKORQTVCPV�HQT�VJGUG�'4�XKUKV�FCVC���0Q�UWEJ�RQNNWVKQP�JQURKVCN�XKUKV�TGNCVKQPUJKR�YCU�HQWPF�HQT

HKPIGT�EWV�
K�G���EQPVTQN�FKUGCUG��XKUKVU�

9GKUGN�GV�CN��
������GZCOKPGF�EGPVTCN�0GY�,GTUG[�JQURKVCN�'4�XKUKVU�HQT�CUVJOC


OGCP�������FC[��FWTKPI�VJG�JKIJ�1 �UGCUQP�
/C[�VJTQWIJ�#WIWUV��HQT������VJTQWIJ��������

7UKPI�C�UVGRYKUG�TGITGUUKQP�CPCN[UKU��C�UKIPKHKECPV�RQUKVKXG�EQGHHKEKGPV�HQT�1 �CPF�C�PGICVKXG�

EQGHHKEKGPV�HQT�OQTPKPI�VGORGTCVWTG�YCU�HQWPF���1VJGT�GPXKTQPOGPVCN�HCEVQTU�EQPUKFGTGF�

KPENWFKPI�TCVG�QH�VGORGTCVWTG�EJCPIG��4*��GXGT[�UKZVJ�FC[�UWNHCVGU��01 ��51 ��CPF�XKUKDKNKV[� �


CP�KPFGZ�QH�HKPG�RCTVKENGU�=(2U?���YGTG�PQV�HQWPF�VQ�DG�EQTTGNCVGF�YKVJ�CUVJOC�XKUKVU���6JKU

UVWF[�FKF�PQV�FKTGEVN[�CFFTGUU�NQPI�YCXG�EQPHQWPFKPI��KPUVGCF�HQNNQYKPI�VJG�UCOG�CRRTQCEJ�CU

%QF[�GV�CN��
������KP�WUKPI�VGORGTCVWTG�VQ�KPFKTGEVN[�EQPVTQN�HQT�UWEJ�UGCUQPCN�EQPHQWPFKPI�CPF

FKOKPKUJKPI�CWVQEQTTGNCVKQP�VQ�PQPUKIPKHKECPEG�
&9��������*QYGXGT��KV�KU�PQV�ENGCT�VQ�YJCV

GZVGPV�1 �OC[�DG�KPCFXGTVGPVN[�RKEMKPI�WR�UJQTV�YCXG�VGORGTCVWTG�GHHGEVU�PQV�OQFGNGF�D[�VJKU�

URGEKHKECVKQP���6JGUG�CTG�NKMGN[�VQ�DG�QRRQUKVG�VQ�VJG�UGCUQPCN�GHHGEV�CRRCTGPVN[�DGKPI�ECRVWTGF

D[�VJG�VGORGTCVWTG�XCTKCDNG�
CU�KPFKECVGF�D[�KVU�PGICVKXG�EQGHHKEKGPV����6JG�JKIJGUV

1 �EQGHHKEKGPV�YCU�HQWPF�QP�VJG�NQYGUV�1 �[GCT��YJKEJ�KU�EQPUKUVGPV�YKVJ�WPCFFTGUUGF� �

EQPHQWPFKPI���6JWU��VJG�1 �GHHGEVU�TGRQTVGF�
YJKEJ�KORN[�CP�QXGTCNN�1 �OGCP�GHHGEV�GSWCN�VQ� �

����QH�CNN�CUVJOC�XKUKVU��UJQWNF�DG�XKGYGF�CU�OCZKOWO�GHHGEVU�GUVKOCVGU��RQUUKDN[�EQPVTKDWVGF

VQ�D[�EQNKPGCT�JKIJ�VGORGTCVWTG�KPHNWGPEGU���+PFGGF��NKOKVKPI�VJG�CPCN[UKU�VQ�,WN[�CPF�#WIWUV�QH

GCEJ�[GCT�
VJGTGD[�TGFWEKPI�NQPI�YCXG�EQPHQWPFKPI��TGUWNVGF�KP�C�NGUU�PGICVKXG�VGORGTCVWTG

EQGHHKEKGPV�CPF�CP�QXGTCNN�1 �EQGHHKEKGPV�QPG�VJKTF�QH�VJCV�HQT�/C[�VJTQWIJ�#WIWUV�
9GKUGN��

�������KORN[KPI�CRRTQZKOCVGN[�C�����OGCP�GHHGEV��YJKEJ�KU�OQTG�EQPUKUVGPV�YKVJ�RWDNKUJGF

JQURKVCN�CFOKUUKQPU�UVWF[�TGUWNVU���#�EQXCTKCPEG�CPCN[UKU�RTGUGPVGF�KPFKECVGU�CP�CXGTCIG����

KPETGCUG�KP�VJG�PWODGT�QH�JQURKVCN�'4�XKUKVU�HQT�CUVJOC�QP�JKIJ�1 �FC[U�
CDQXG������RRO��

XGTUWU�NQY�1 �FC[U�
DGNQY������RRO��CHVGT�EQPVTQNNKPI�HQT�VGORGTCVWTG��DWV�UGCUQPCN�E[ENGU�

YGTG�CICKP�PQV�FKTGEVN[�CEEQWPVGF�HQT�KP�VJG�CPCN[UKU���1XGTCNN��VJGUG�TGUWNVU�CTG�EQPUKUVGPV�YKVJ

CP�1 �GHHGEV�QP�CUVJOC�OQTDKFKV[��

6JWTUVQP�GV�CN��
������CPCN[\GF�WPUEJGFWNGF�
GOGTIGPE[��CFOKUUKQPU�VQ�CEWVG�ECTG

JQURKVCNU�KP�VJTGG�0GY�;QTM�5VCVG�OGVTQRQNKVCP�CTGCU�FWTKPI�VJG�UWOOGTU�QH������CPF�������

'PXKTQPOGPVCN�XCTKCDNGU�EQPUKFGTGF�KPENWFGF�FCKN[���J�OCZKOWO�1 �CPF����J�CXGTCIG�51 �CPF� �

CEKF�CGTQUQN�
* ��EQPEGPVTCVKQPU��CU�YGNN�CU�FCKN[�OCZKOWO�VGORGTCVWTG�TGEQTFGF�CV�EGPVTCN


UKVGU�KP�GCEJ�EQOOWPKV[���.QPI�YCXG�RGTKQFKEKVKGU�KP�VJG�FCVC�YGTG�TGFWEGF�D[�UGNGEVKPI�C�,WPG



�����

VJTQWIJ�#WIWUV�UVWF[�RGTKQF���*QYGXGT��DGECWUG�QH�TGOCKPKPI�YKVJKP�UGCUQP�NQPI�YCXG�E[ENGU

KP�VJG�FCVC�UGTKGU�
K�G���FC[�VQ�FC[�HNWEVWCVKQPU�UWRGTKORQUGF�QP�CP�CPPWCN�E[ENG�KP�CFOKUUKQPU��

FCVC�YGTG�RTGHKNVGTGF�WUKPI�UKPG�CPF�EQUKPG�YCXGU�YKVJ�CPPWCN�RGTKQFKEKVKGU���&C[�QH�YGGM

GHHGEVU�CNUQ�YGTG�EQPVTQNNGF�XKC�TGITGUUKQP���6JGUG�CFLWUVOGPVU�TGUWNVGF�KP�PQPUKIPKHKECPV

CWVQEQTTGNCVKQPU�KP�VJG�FCVC�UGTKGU�CPF�CNUQ�KORTQXGF�VJG�RQNNWVKQP�EQTTGNCVKQPU�YKVJ

CFOKUUKQPU���(QT�GZCORNG��KP�0GY�;QTM�%KV[��VJG�UCOG�FC[�1 �CUVJOC�EQTTGNCVKQP�TQUG�HTQO�C�

PQPUKIPKHKECPV�T��������KP�VJG�TCY�FCVC�VQ�C�UKIPKHKECPV�T��������CHVGT�RTGHKNVGTKPI���6JKU�UJQYU

VJG�KORQTVCPEG�QH�CFFTGUUKPI�NQPI�YCXG�E[ENGU�KP�UWEJ�FCVC��GXGP�YJGP�VJGUG�FCVC�EQOG�HTQO�C

UKPING�UGCUQP���+P�EQPVTCUV��EQTTGNCVKQPU�DGVYGGP�VJG�RQNNWVKQP�FCVC�CPF�JQURKVCN�CFOKUUKQPU�HQT

PQPTGURKTCVQT[�EQPVTQN�FKUGCUGU�YGTG�PQPUKIPKHKECPV�DQVJ�DGHQTG�CPF�CHVGT�RTGHKNVGTKPI���6JG

UVTQPIGUV�1 �TGURKTCVQT[�CFOKUUKQPU�CUUQEKCVKQPU�YGTG�HQWPF�FWTKPI�VJG�RGTKQF�QH�JKIJ�RQNNWVKQP�

KP�VJG�UWOOGT�QH������CPF�KP�VJG�OQUV�WTDCPK\GF�EQOOWPKVKGU�EQPUKFGTGF�
K�G���$WHHCNQ�CPF

0GY�;QTM�%KV[����#HVGT�EQPVTQNNKPI�HQT�VGORGTCVWTG�GHHGEVU�XKC�UKOWNVCPGQWU�TGITGUUKQP��VJG

UWOOGT�JC\G�RQNNWVCPVU�
K�G���51 ��* ��1 ��TGOCKPGF�UKIPKHKECPVN[�TGNCVGF�VQ�VQVCN�TGURKTCVQT[� �
� 


CPF�CUVJOC�CFOKUUKQPU���*QYGXGT��VJGUG�RQNNWVCPVU	�JKIJ�KPVGTEQTTGNCVKQP�RTGXGPVGF�VJG�ENGCT

FKUETKOKPCVKQP�QH�C�UKPING�RQNNWVCPV�CU�VJG�ECWUCN�CIGPV���&GRGPFKPI�QP�VJG�KPFGZ�RQNNWVCPV��VJG

CFOKUUKQP�ECVGIQT[��CPF�VJG�EKV[�EQPUKFGTGF��KV�YCU�HQWPF�VJCV�UWOOGT�JC\G�RQNNWVCPVU

CEEQWPVGF�HQT�CRRTQZKOCVGN[���VQ�����QH�,WPG�VJTQWIJ�#WIWUV�VQVCN�TGURKTCVQT[�CPF�CUVJOC

CFOKUUKQPU��QP�CXGTCIG��CPF�VJCV�VJGUG�CFOKUUKQPU�KPETGCUGF�CRRTQZKOCVGN[�����CDQXG�CXGTCIG

QP�VJG�JKIJGUV�RQNNWVKQP�FC[U�

.KRHGTV�CPF�*COOGTUVTQO�
������TGCPCN[\GF�VJG�$CVGU�CPF�5K\VQ�
������JQURKVCN

CFOKUUKQPU�FCVC�UGV�HQT����CEWVG�ECTG�JQURKVCNU�KP�UQWVJGTP�1PVCTKQ��KPEQTRQTCVKPI�OQTG

GNCDQTCVG�UVCVKUVKECN�OGVJQFU�CPF�GZVGPFKPI�VJG�FCVC�UGV�VJTQWIJ��������.QPI�YCXG�KPHNWGPEGU

YGTG�QPEG�CICKP�TGFWEGF�D[�WUKPI�VJG�UJQTV�UVWF[�RGTKQFU�RTGXKQWUN[�GORNQ[GF�D[�$CVGU�CPF

5K\VQ�
G�I���,WN[�CPF�#WIWUV�QPN[�HQT�UWOOGT���CU�YGNN�CU�D[�GORNQ[KPI�RTGYJKVGPKPI�CPF

CWVQTGITGUUKXG�RTQEGFWTGU�VQ�VJG�FCVC���&C[�QH�YGGM�GHHGEVU�CNUQ�YGTG�EQPVTQNNGF���+P�CFFKVKQP�

VJG�OQFGNU�YGTG�URGEKHKGF�OWEJ�OQTG�GZVGPUKXGN[��VQ�KPENWFG�C�XCTKGV[�QH�PGY�OGVGQTQNQIKECN

XCTKCDNGU�VJCV�OC[�JCXG�ECWUGF�UQOG�EQPHQWPFKPI�YKVJ�VJG�RQNNWVCPV�XCTKCDNGU�
G�I���YKPF

URGGF�EQTTGNCVGF�CV�T���������YKVJ�01 ����&GURKVG�RQUUKDNG�OQFGN�QXGTURGEKHKECVKQP�
G�I���VJG�

KPENWUKQP�QH�YKPF�URGGF���UWOOGT�JC\G�RQNNWVCPVU�
K�G���1 ��51 ��51 ��YGTG�UVKNN�HQWPF�VQ�JCXG� � �

UKIPKHKECPV�GHHGEVU�QP�JQURKVCN�CFOKUUKQPU�KP�UQWVJGTP�1PVCTKQ���+P�EQPVTCUV��RQNNWVKQP

CUUQEKCVKQPU�YKVJ�JQURKVCN�CFOKUUKQPU�HQT�CEEKFGPVCN�ECWUGU�DGECOG�PQPUKIPKHKECPV�KP�VJGUG

OQFGNU���#NVJQWIJ�CKT�RQNNWVKQP�EQPEGPVTCVKQPU�YGTG�IGPGTCNN[�YKVJKP�7�5��CKT�SWCNKV[

UVCPFCTFU��VJG�RQNNWVCPV�OGCP�GHHGEV�CEEQWPVGF�HQT����VQ�����QH�CNN�UWOOGT�TGURKTCVQT[

CFOKUUKQPU��CNVJQWIJ�VJG��TGURQPUKDNG��RQNNWVCPVU�EQWNF�PQV�DG�UGNGEVGF�D[�VJG�CWVJQTU�YKVJ

EGTVCKPV[�

$WTPGVV�GV�CN��
������CNUQ�GORNQ[GF�VJG�1PVCTKQ�CEWVG�ECTG�JQURKVCN�FCVCDCUG�VQ

CPCN[\G�VJG�GHHGEVU�QH�CKT�RQNNWVKQP�QP�JQURKVCN�CFOKUUKQPU��DWV�VJGKT�CPCN[UKU�EQPUKFGTGF�CNN�QH

1PVCTKQ�CPF�CPCN[\GF�VJG�FCVC�HTQO�GCEJ�KPFKXKFWCN�JQURKVCN��TCVJGT�VJCP�CIITGICVKPI�VJG�EQWPVU

D[�TGIKQP���5NQY�OQXKPI�VGORQTCN�E[ENGU��KPENWFKPI�UGCUQPCN�CPF�[GCTN[�GHHGEVU��YGTG�TGOQXGF


XKC�CP����FC[��OQXKPI�CXGTCIG�GSWKXCNGPV��JKIJ�RCUU�HKNVGT���CPF�FC[�QH�YGGM�GHHGEVU�YGTG

EQPVTQNNGF�RTKQT�VQ�VJG�CPCN[UKU���2QKUUQP�TGITGUUKQP�VGEJPKSWGU�YGTG�GORNQ[GF�DGECWUG�QH�VJG

NQY�FCKN[�CFOKUUKQP�EQWPVU�CV�KPFKXKFWCN�JQURKVCNU���1\QPG�FKURNC[GF�C�RQUKVKXG�CUUQEKCVKQP�YKVJ

TGURKTCVQT[�CFOKUUKQPU�KP�����QH�VJG�����JQURKVCNU��CPF����QH�UWOOGTVKOG�
/C[�VJTQWIJ

#WIWUV��TGURKTCVQT[�CFOKUUKQPU�
OGCP�������FC[��YGTG�CVVTKDWVGF�VQ�1 �
OGCP������RRD����

2QUKVKXG�CUUQEKCVKQPU�YGTG�HQWPF�KP�CNN�CIG�ITQWRU�
��VQ������VQ��������VQ�����CPF���
����#
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RCTCNNGN�CPCN[UKU�QH�PQPTGURKTCVQT[�CFOKUUKQPU�UJQYGF�PQ�UWEJ�CUUQEKCVKQPU��YJKEJ�KPFKECVGU�VJG

CUUQEKCVKQP�URGEKHKEKV[���1\QPG�YCU�HQWPF�VQ�DG�C�UVTQPIGT�RTGFKEVQT�QH�CFOKUUKQPU�VJCP�51 ��
YJKEJ�CEEQWPVGF�HQT�CP�CFFKVKQPCN����QH�UWOOGTVKOG�TGURKTCVQT[�CFOKUUKQPU���6GORGTCVWTG

JCF�PQ�GHHGEV�QP�VJG�RQNNWVKQP�TGURKTCVQT[�CFOKUUKQP�TGNCVKQPUJKR�

6JWTUVQP�GV�CN��
������HQEWUGF�VJGKT�CPCN[UKU�QH�TGURKTCVQT[�JQURKVCN�CFOKUUKQPU�KP

VJG�6QTQPVQ�OGVTQRQNKVCP�CTGC�FWTKPI�VJG�UWOOGTU�
,WN[�VJTQWIJ�#WIWUV��QH������VQ������

YJGP�VJG[�FKTGEVN[�OQPKVQTGF�HQT�UVTQPI�RCTVKEWNCVG�CEKFKV[�
* ��RQNNWVKQP�QP�C�FCKN[�DCUKU�CV


UGXGTCN�UKVGU�KP�VJCV�EKV[���.QPI�YCXG�E[ENGU��CPF�VJGKT�CUUQEKCVGF�CWVQEQTTGNCVKQPU��YGTG

TGOQXGF�D[�HKTUV�HKVVKPI�UKPG�CPF�EQUKPG�UGTKGU�JCXKPI�CPPWCN�RGTKQFKEKV[�
CU�YGNN�CU�FC[�QH�

YGGM�FWOO[�XCTKCDNGU��VQ�VJG�FCVC�XKC�TGITGUUKQP��CPF�CPCN[\KPI�VJG�TGUWNVKPI�TGUKFWCNU��

5VTQPI�CPF�UKIPKHKECPV�RQUKVKXG�CUUQEKCVKQPU�YKVJ�CUVJOC�CPF�TGURKTCVQT[�CFOKUUKQPU�YGTG�HQWPF

HQT�DQVJ�1 �CPF�* ��CPF�UQOGYJCV�YGCMGT�UKIPKHKECPV�CUUQEKCVKQPU�YKVJ�51 ��2/ ��2/ �� � ��� ��

 �

CPF�652��CU�OGCUWTGF�CV�C�EGPVTCN�UKVG�KP�FQYPVQYP�6QTQPVQ���0Q�UWEJ�CUUQEKCVKQPU�YGTG�HQWPF

HQT�51 �QT�01 ��PQT�HQT�CP[�RQNNWVCPV�YKVJ�PQPTGURKTCVQT[�EQPVTQN�CFOKUUKQPU���6GORGTCVWTG� �

YCU�QPN[�YGCMN[�EQTTGNCVGF�YKVJ�TGURKTCVQT[�CFOKUUKQPU�CPF�DGECOG�PQPUKIPKHKECPV�YJGP

GPVGTGF�KP�TGITGUUKQPU�YKVJ�CKT�RQNNWVKQP�KPFKEGU���5KOWNVCPGQWU�TGITGUUKQPU�CPF�UGPUKVKXKV[

CPCN[UGU�KPFKECVGF�VJCV�1 �YCU�VJG�UWOOGTVKOG�JC\G�EQPUVKVWGPV�QH�ITGCVGUV�KORQTVCPEG�VQ�

TGURKTCVQT[�CPF�CUVJOC�CFOKUUKQPU��CNVJQWIJ�GNGXCVGF�* �YCU�UWIIGUVGF�CU�C�RQUUKDNG


RQVGPVKCVQT�QH�VJKU�GHHGEV���&WTKPI�OWNVKRQNNWVCPV��UKOWNVCPGQWU�TGITGUUKQPU�QP�CFOKUUKQPU�

1 �YCU�EQPUKUVGPVN[�VJG�OQUV�UKIPKHKECPV���1H�VJG�RCTVKENG�OGVTKEU��QPN[�* �TGOCKPGF�



UVCVKUVKECNN[�UKIPKHKECPV�YJGP�GPVGTGF�KPVQ�VJG�CFOKUUKQPU�TGITGUUKQPU�UKOWNVCPGQWUN[�YKVJ�1 ���
5GPUKVKXKV[�CPCN[UGU�CNUQ�UJQYGF�VJCV�FTQRRKPI�CNN�FC[U�CDQXG�VJG�EWTTGPV�7�5��1 �UVCPFCTF�QH�

�����RRO�
��QH�C�VQVCN�����FC[U��FKF�PQV�UKIPKHKECPVN[�EJCPIG�VJG�1 �EQGHHKEKGPVU���6JG�

UKOWNVCPGQWU�1 ��* ��CPF�VGORGTCVWTG�OQFGN�KPFKECVGF�VJCV����v����QH�CNN�TGURKTCVQT[�



CFOKUUKQPU�FWTKPI�VJG�VJTGG�UWOOGTU�YGTG�CUUQEKCVGF�YKVJ�1 �CKT�RQNNWVKQP��QP�CXGTCIG��CPF�

VJCV�CFOKUUKQPU�TQUG�CP�GUVKOCVGF����v�����CDQXG�VJCV�QVJGTYKUG�GZRGEVGF�QP�VJG�JKIJGUV

1 �FC[�
������RRO����/QTGQXGT��FGURKVG�FKHHGTKPI�JGCNVJ�ECTG�U[UVGOU��VJG�6QTQPVQ�TGITGUUKQP�

TGUWNVU�HQT�VJG�UWOOGT�QH������YGTG�TGOCTMCDN[�EQPUKUVGPV�YKVJ�RTGXKQWUN[�TGRQTVGF�TGUWNVU�HQT

VJCV�UCOG�UWOOGT�KP�$WHHCNQ��0;��
UGG�6CDNG�������

&GNHKPQ�GV�CN��
����C��UVWFKGF�FCKN[�WTIGPV�JQURKVCN�CFOKUUKQPU�HQT�TGURKTCVQT[�CPF

QVJGT�KNNPGUUGU�CV����JQURKVCNU�KP�/QPVTGCN��%CPCFC�FWTKPI�VJG�YCTO�RGTKQFU�QH�VJG�[GCT

DGVYGGP������CPF��������4GURKTCVQT[�CFOKUUKQPU�YGTG�EQPUKFGTGF�CU�C�YJQNG�CPF�URNKV�KPVQ

CUVJOC�CPF�PQPCUVJOC�ECVGIQTKGU��WUKPI�FGHKPKVKQPU�EQORCVKDNG�YKVJ�VJQUG�RTGXKQWUN[�WUGF�D[

$CVGU�CPF�5KV\Q�
������CPF�D[�6JWTUVQP�GV�CN��
��������$QVJ���J�CPF���J�OCZKOWO

1 �EQPEGPVTCVKQPU�YGTG�EQPUKFGTGF�KP�VJG�CPCN[UGU��CU�YGNN�CU�YGCVJGT�XCTKCDNGU�
VGORGTCVWTG�

CPF�TGNCVKXG�JWOKFKV[��CPF�2/�OGCUWTGOGPVU��CNVJQWIJ�����
HKXG�QWV�QH�GXGT[�UKZ��2/

OGCUWTGOGPVU�YGTG�PQV�FKTGEVN[�OGCUWTGF�DWV��KPUVGCF��YGTG�GUVKOCVGF�HTQO�QVJGT

GPXKTQPOGPVCN�XCTKCDNGU�KPENWFKPI�XKUKDKNKV[��VGORGTCVWTG��CPF�1 �EQPEGPVTCVKQP�QP�VJQUG�

OKUUKPI�2/�FC[U�
&GNHKPQ�GV�CN�������D����5GCUQPCN�E[ENGU�YGTG�CFFTGUUGF�D[�CRRN[KPI�C

���FC[�OQXKPI�CXGTCIG�JKIJ�RCUU�HKNVGT�VQ�VJG�JGCNVJ�CPF�GPXKTQPOGPVCN�FCVC�DGHQTG�CPCN[UKU�HQT

CUUQEKCVKQPU���&C[�QH�VJG�YGGM�CPF�CWVQEQTTGNCVKQP�GHHGEVU�CNUQ�YGTG�CFFTGUUGF��YJGP�RTGUGPV��

(QT�VJG�OQPVJU�QH�,WN[�CPF�#WIWUV��FWTKPI�VJG�UVWF[�RGTKQF��C�UKIPKHKECPV�CUUQEKCVKQP�YCU

HQWPF�DGVYGGP�CNN�TGURKTCVQT[�CFOKUUKQPU�CPF�DQVJ���J�FCKN[�OCZKOWO�1 �
R���������CPF���J�

FCKN[�OCZKOWO�1 �
R�����������FC[U�RTKQT�VQ�CFOKUUKQP��FGURKVG�VJG�HCEV�VJCV�PQ�FC[�GZEGGFGF�

�����RRO���J�FCKN[�OCZKOWO�1 �
��VJ�RGTEGPVKNG��������I�O �QT������RRO�1 �����1H�VJG� �
�

UKIPKHKECPV�DKXCTKCVG�GPXKTQPOGPVCN�CFOKUUKQP�CUUQEKCVKQPU�HQWPF��VJG�CUUQEKCVKQP�YKVJ���J
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OCZKOWO�1 �YCU�VJG�JKIJGUV�TGRQTVGF�
T����������VKGF�QPN[�D[�VJG���FC[�NCI�KP�VGORGTCVWTG���

*QYGXGT��VJG�CFFKVKQP�KPVQ�VJG�TGITGUUKQP�QH�VGORGTCVWTG�QP�VJG�
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UCOG�FC[�CU�VJG�1 �TGFWEGF�DQVJ�VJG�1 �CPF�VJG�VGORGTCVWTG�CUUQEKCVKQPU�VQ�PQPUKIPKHKECPEG���+V� �

UJQWNF�DG�PQVGF�VJCV�VJG�CWVJQTU�CNUQ�HQWPF�C�UKIPKHKECPV�CUUQEKCVKQP�DGVYGGP�CUVJOC�CFOKUUKQPU

CPF�VJGKT�GUVKOCVGF�2/ �XCTKCDNG�FWTKPI�/C[�VJTQWIJ�1EVQDGT��JQYGXGT��DGECWUG�DQVJ��

VGORGTCVWTG�CPF�1 �YGTG�WUGF�VQ�GUVKOCVG�VJGUG�QDUGTXCVKQPU��KV�KU�FKHHKEWNV�VQ�KPVGTRTGV�VJKU�

CUUQEKCVKQP�UGRCTCVGN[�HTQO�VJCV�HQT�1 �CPF�VGORGTCVWTG���0Q�UKIPKHKECPV�EQTTGNCVKQPU�YGTG�

HQWPF�DGVYGGP�1 �CPF�PQPTGURKTCVQT[��EQPVTQN�CFOKUUKQPU�
G�I���CRRGPFKEKVKU����6JG�CWVJQTU�

EQPENWFG�VJCV�VJGKT�HKPFKPIU��UJQWNF�DG�TGICTFGF�CU�C�TGHNGEVKQP�QH�VJG�RQVGPVKCN�RWDNKE�JGCNVJ

DWTFGP�QH�TGURKTCVQT[�FKUGCUG�CVVTKDWVCDNG�VQ�RJQVQEJGOKECN�CKT�RQNNWVCPVU��

9JKVG�GV�CN��
������TGRQTVGF�FCKN[�GOGTIGPE[�TQQO�XKUKV�TGEQTFU�HTQO�,WPG�VJTQWIJ

#WIWUV������CV�C�NCTIG�KPPGT�EKV[�JQURKVCN�KP�#VNCPVC��)#���&CKN[�EQWPVU�QH�XKUKVU�HQT�CUVJOC�QT

TGCEVKXG�CKTYC[�FKUGCUG�D[�RCVKGPVU���VQ����[GCTU�QH�CIG�
OGCP�������FC[��YGTG�TGNCVGF�VQ�FCKN[

NGXGNU�QH�1 ��51 ��2/ ��RQNNGP��CPF�VGORGTCVWTG���5GCUQPCNKV[�NKMGN[�YCU�TGFWEGF�D[�VJG�UVWF[� � ��

RGTKQF�UGNGEVKQP��CNVJQWIJ�PQ�GHHQTV�YCU�OCFG�VQ�CFFTGUU�RQUUKDNG�YKVJKP�UGCUQP�NQPI�YCXG

E[ENGU�KP�VJG�FCVC���&C[�QH�YGGM�CPF�VGORGTCVWTG�GHHGEVU�YGTG�EQPVTQNNGF�CU�RCTV�QH�C�2QKUUQP

OQFGN�GORNQ[GF�VQ�CFFTGUU�VJG�UOCNN�CFOKUUKQP�PWODGTU�CV�C�UKPING�JQURKVCN���6JKU�OQFGN

[KGNFGF�C������CFOKUUKQPU�TCVG�TCVKQ�
R��������������%+��������VQ������HQT�VJG�PWODGT�QH

CUVJOC�XKUKVU�HQNNQYKPI�FC[U�YKVJ�1 �NGXGNU�GSWCN�VQ�QT�GZEGGFKPI�C���J�OCZKOWO�QH������RRO��

YJKEJ�KU�EQPUKUVGPV�YKVJ�VJG�TGNCVKXG�TKUM�XCNWGU�TGRQTVGF�D[�6JWTUVQP�GV�CN��
��������������0Q

CFOKUUKQPU�TGNCVKQPUJKR�YKVJ�1 �YCU�UGGP�DGNQY������RRO�QT�YKVJ���J�CXGTCIG�1 �� �

+P�C�UVWF[�QH�$KTOKPIJCO��#.��FCVC��5EJYCTV\�
����C��UGRCTCVGN[�GZCOKPGF�1 �CPF�

2/ �KPHNWGPEGU�QP�JQURKVCN�CFOKUUKQPU�D[�VJG�GNFGTN[�HQT�RPGWOQPKC�
OGCP�������FC[��CPF��

%12&�
OGCP�������FC[��ECWUGU�HTQO������VQ��������1VJGT�RQVGPVKCNN[�EQPHQWPFKPI�RQNNWVCPVU


G�I���51 �CPF�01 ��YGTG�PQV�EQPUKFGTGF��PQT�YCU�CP[�EQPVTQN�CFOKUUKQP�ECVGIQT[�CPCN[\GF��� �

2QKUUQP�TGITGUUKQP�CPCN[UGU�YGTG�GORNQ[GF�EQPVTQNNKPI�HQT�VKOG�VTGPFU��UGCUQPCN�HNWEVWCVKQPU�

CPF�YGCVJGT��DWV�FC[�QH�YGGM�GHHGEVU�
YJKEJ�ECP�DG�C�NCTIG�KPHNWGPEG�QP�UWEJ�CFOKUUKQPU��YGTG

PQV�CFFTGUUGF���9GCVJGT�YCU�EQPVTQNNGF�D[�KPENWFKPI�FWOO[�XCTKCDNGU�HQT�UGXGP�
WPURGEKHKGF�

VGORGTCVWTG�CPF�FGY�RQKPV�TCPIG�ECVGIQTKGU�KP�VJG�TGITGUUKQP���5GCUQPCN�HNWEVWCVKQPU�YGTG

EQPVTQNNGF�VJTQWIJ�VJG�WUG�QH����OQPVJN[�FWOO[�XCTKCDNGU��YJKEJ�TCKUGU�VJG�EQPEGTP�VJCV

YKVJKP�OQPVJ�NQPI�YCXG�EQPHQWPFKPI�OC[�JCXG�TGOCKPGF���*QYGXGT��CWVQTGITGUUKXG�OQFGNU

YGTG�TGRQTVGFN[�WUGF�YJGPGXGT�UGTKCN�EQTTGNCVKQP�YCU�HQWPF�KP�OQFGN�TGUKFWCNU���$CUG�OQFGN

TGUWNVU�
GZENWFKPI�YKPVGT�OQPVJU��[KGNFGF�C���FC[�NCI�TGNCVKXG�TKUM�
44��GUVKOCVG�QH������HQT

RPGWOQPKC�CFOKUUKQPU�HTQO�C����RRD�KPETGCUG�KP����J�CXGTCIG�1 �
����EQPHKFGPEG�KPVGTXCN��

%+��������VQ���������'ZENWFKPI�FC[U�GZEGGFKPI�����RRD�[KGNFGF�UKOKNCT�TGUWNVU�
44��������

%+��������VQ���������(QT�%12&��VJG�DCUKE�OQFGN�[KGNFGF�C�44��������
%+��������VQ�������

YJGTGCU�GZENWFKPI�FC[U�CDQXG�����RRD�UKOKNCTN[��ICXG�44��������
%+��������VQ��������

0Q�OQFGNU�EQPUKFGTGF�1 �CPF�2/ �UKOWNVCPGQWUN[���6YQ�QVJGT�EQORCTCVKXG�OQFGNU�
VJG� ��

KPENWUKQP�QH�UKPG�EQUKPG�E[ENGU�QH�XCTKQWU�RGTKQFKEKVKGU�WR�VQ���[GCTU�KP�VJG�TGITGUUKQP�CPF�VJG

CPCN[UKU�QH�FGXKCVKQPU�HTQO�C�PQPRCTCOGVTKE�UOQQVJKPI�QH�CFOKUUKQP�EQWPVU��YGTG�VGUVGF�HQT

2/ ��DWV�PQV�HQT�1 ��UQ�VJG�OQFGN�UGPUKVKXKV[�QH�VJG�1 �GHHGEV�YCU�PQV�VGUVGF���1XGTCNN��GXGP�� � �

CHVGT�GZENWFKPI�FC[U�GZEGGFKPI�VJG�UVCPFCTF��VJKU�YQTM�KPFKECVGF�C�HCKTN[�EQPUKUVGPV�1 �GHHGEV�

CETQUU�TGURKTCVQT[�ECVGIQTKGU�VJCV�CRRTQCEJGF��DWV�FKF�PQV�TGCEJ��UVCVKUVKECN�UKIPKHKECPEG��

5EJYCTV\�
����D��CPCN[\GF�1 �CPF�2/ �CKT�RQNNWVKQP�TGNCVKQPUJKRU�YKVJ�FCKN[� ��

JQURKVCN�CFOKUUKQPU�QH�RGTUQPU����[GCTU�QT�QNFGT�KP�VJG�&GVTQKV��/+��OGVTQRQNKVCP�UVCVKUVKECN

CTGC�HTQO������VQ��������&CKN[�EQWPVU�HQT�RPGWOQPKC�
OGCP��������FC[���CUVJOC


OGCP��������FC[���CPF�CNN�QVJGT�%12&U�
OGCP�������FC[��YGTG�TGITGUUGF�QP�VJG�RQNNWVKQP

XCTKCDNGU�CPF�XCTKQWU�UGCUQPCN��VTGPF��CPF�VGORGTCVWTG�FWOO[�XCTKCDNGU��WUKPI�2QKUUQP
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OQFGNKPI���*QYGXGT��FC[�QH�YGGM�GHHGEVU�YGTG�PQV�CFFTGUUGF���1\QPG�YCU�CPCN[\GF�YKVJ

TGURGEV�VQ�DQVJ�KVU�FCKN[����J�CXGTCIG�CPF���J�OCZKOWO���#WVQTGITGUUKXG�CPCN[UGU�CPF

TGUKFWCNU�RNQVU�KPFKECVGF�PQ�TGOCKPKPI�CWVQEQTTGNCVKQP�KP�VJG�OQFGN���$QVJ�1 �CPF�2/ �YGTG� ��

UKIPKHKECPV�KP�UKOWNVCPGQWU�RQNNWVCPV�OQFGNU�HQT�RPGWOQPKC�CPF�%12&�DWV�PQV�HQT�CUVJOC


YJKEJ�YCU�CUETKDGF�VQ�VJG�NQY�FCKN[�EQWPVU�HQT�VJKU�ECVGIQT[����6JGUG�UKOWNVCPGQWU�EQGHHKEKGPVU

YGTG�TGRQTVGFN[�UKOKNCT�VQ�VJQUG�HTQO�VJG�UKPING�RQNNWVCPV�OQFGNU��CNVJQWIJ�VJG�EQTTGNCVKQPU�QH

VJG�EQGHHKEKGPVU�YGTG�PQV�RTQXKFGF���&TQRRKPI�CNN�FC[U�GZEGGFKPI�VJG���J�OCZKOWO�1 �UVCPFCTF�

FKF�PQV�EJCPIG�VJG�UK\G�QH�VJG�1 �EQGHHKEKGPVU��YJKEJ�TGOCKPGF�UKIPKHKECPV�
R�����������$CUGF�

QP�VJG�TGITGUUKQP�EQGHHKEKGPVU�CPF�FCVC�RTGUGPVGF��KV�ECP�DG�GUVKOCVGF�VJCV�VJG�OGCP�GHHGEV�HQT

1 �
�������YCU�FQWDNG�VJCV�HQT�2/ �
������KP�VJG�RPGWOQPKC�OQFGN��DWV�EQORCTCDNG�HQT� ��

%12&�
������HQT�1 �XGTUWU�������HQT�2/ ����1P�CP�CDUQNWVG�UECNG��VJGUG�TGUWNVU�KORN[�VJCV� ��

1 �YCU�CUUQEKCVGF�YKVJ�����
v�����TGURKTCVQT[�CFOKUUKQPU�D[�VJG�GNFGTN[�FC[�����RRD�
CU�C���J�

OCZKOWO��RGT�OKNNKQP�RGTUQPU�KP�VJG��&GVTQKV�OGVTQRQNKVCP�CTGC���6JKU�GUVKOCVG�FQGU�PQV

KPENWFG�CFOKUUKQPU�D[�RGTUQPU�NGUU�VJCP����[GCTU�QH�CIG�
YJKEJ�NKMGN[�YQWNF�JCXG�KPENWFGF

JKIJGT�CUVJOC�CFOKUUKQPU��HQT�GZCORNG���UQ�VJCV�VJG�VQVCN�TGURKTCVQT[�CFOKUUKQPU�CUUQEKCVGF

YKVJ�1 �KP�VJG�GPVKTG�RQRWNCVKQP�NKMGN[�YQWNF�DG�JKIJGT�VJCP�GUVKOCVGF�HTQO�VJKU�YQTM��

5EJYCTV\�
����E��GXCNWCVGF�VJG�CUUQEKCVKQPU�QH�DQVJ�2/ �CPF�1 �YKVJ�TGURKTCVQT[�� �

JQURKVCN�CFOKUUKQPU�D[�VJG�GNFGTN[�KP�/KPPGCRQNKU�5V��2CWN��/0��HTQO������VQ��������&WG�VQ

UOCNN�EQWPVU��2QKUUQP�OQFGNKPI�OGVJQFU�YGTG�GORNQ[GF���8CTKQWU�OQFGNKPI�CRRTQCEJGU�YGTG

GORNQ[GF�VQ�CFFTGUU�YGCVJGT�KPHNWGPEGU��KPENWFKPI�
���VJG�WUG�QH�CPPWCN��OQPVJN[��VGORGTCVWTG�

CPF�FGY�RQKPV�FWOO[�XCTKCDNGU��
���C�UVGRYKUG�URNKPG�CRRTQCEJ�VQ�HKV�FCVC�FGRGPFGPEG�QP�VKOG�

VGORGTCVWTG��CPF�FGY�RQKPV�
CP�KPFKECVQT�QH�VJG�YCVGT�EQPVGPV�QH�VJG�CKT���CPF�
���C�IGPGTCNK\GF

CFFKVKXG�OQFGN�WUKPI�PQPRCTCOGVTKE�UOQQVJ�HWPEVKQPU�QH�VKOG��VGORGTCVWTG��CPF�FGY�RQKPV

VGORGTCVWTG���#WVQTGITGUUKXG�OGVJQFU�YGTG�GORNQ[GF�VQ�GNKOKPCVG�CWVQEQTTGNCVKQPU��YJGP

UKIPKHKECPV���*QYGXGT��VJGUG�XCTKQWU�EQORNGZ�UVCVKUVKECN�OCPKRWNCVKQPU�YGTG�PQV�UWHHKEKGPVN[

FQEWOGPVGF�VQ�RGTOKV�ETKVKECN�TGXKGY�QH�VJGUG�OGVJQFU�QT�TGRNKECVKQP�QH�TGUWNVU�
G�I���FWOO[

XCTKCDNG�TCPIGU�YGTG�PQV�RTQXKFGF�CPF�UVCVKUVKECN�RCEMCIGU�YGTG�PQV�TGHGTGPEGF����#NVJQWIJ�PQ

CUUQEKCVKQP�YCU�HQWPF�HQT�%12&�KP�VJG�GNFGTN[��1 �FKF�OCMG�C�UKIPKHKECPV�KPFGRGPFGPV�

EQPVTKDWVKQP�VQ�JQURKVCN�CFOKUUKQPU�D[�VJG�GNFGTN[�HQT�RPGWOQPKC�
OGCP�������FC[���GXGP�CHVGT

EQPVTQNNKPI�HQT�YGCVJGT�CPF�2/ ���#NVJQWIJ�CNN�OQFGNU�ICXG�UKOKNCT�TGUWNVU��VJG�DGUV�FCVC�HKV��


CU�OGCUWTGF�D[�CPCN[UKU�QH�FGXKCPEG��CPF�UVTQPIGUV�1 �CUUQEKCVKQP�YCU�TGRQTVGF�HQT�VJG�

UVGRYKUG�URNKPG�OQFGN��YJKEJ�[KGNFGF�C�RPGWOQPKC�CFOKUUKQPU�TGNCVKXG�TKUM�QH������
����%+��

�����VQ�������HQT�C����RRD�KPETGCUG�KP�VJG���FC[�NCI�QH�VJG����J�CXGTCIG�QH�1 ���6JG�WUG�QH���J�

FCKN[�OCZKOWO�1 �KP�VJGUG�CPCN[UGU�TGRQTVGFN[�[KGNFGF�NGUU�UKIPKHKECPV�CUUQEKCVKQPU�YKVJ�

CFOKUUKQPU���*QYGXGT��GNKOKPCVKPI�FC[U�YKVJ�GKVJGT�2/ �CDQXG������I�O �QT�C���J�OCZKOWO��
�

1 �CDQXG�����RRD�HTQO�VJG�CPCN[UKU�FKF�PQV�CNVGT�TGUWNVU�UKIPKHKECPVN[��

6CDNG������KPVGTEQORCTGU�VJG�1 �TGURKTCVQT[�JQURKVCN�CFOKUUKQPU�GHHGEV�GUVKOCVGU�HQT�

VJG�XCTKQWU�UVWFKGU�RTQXKFKPI�UWHHKEKGPV�KPHQTOCVKQP�VQ�CNNQY�VJG�FGTKXCVKQP�QH�UWEJ�RQNNWVCPV�

URGEKHKE�GUVKOCVGU���6JG�GUVKOCVGU�CTG�RTGUGPVGF�KP�VYQ�YC[U���
���CU�CP�CDUQNWVG�PWODGT�QH

FCKN[�CFOKUUKQPU�RGT�����RRD�KPETGCUG�KP���J�1 �EQPEGPVTCVKQP�RGT�OKNNKQP�RGTUQPU��VQVCN�

RQRWNCVKQP��CPF�
���CU�C�RGTEGPV�KPETGCUG�KP�VJG�FCKN[�CFOKUUKQP�TCVG�QH�VJG�TGNGXCPV�CFOKUUKQPU

ECVGIQT[��RTGUGPVGF�CU�C�TGNCVKXG�TKUM�RGT�����RRD�KPETGCUG�KP���J�1 �EQPEGPVTCVKQP���#�

TGHGTGPEG�KPETGOGPV�QH�����RRD�1 �KU�GORNQ[GF�JGTG�DGECWUG�VJKU�KU��
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6CDNG��������5WOOCT[�QH�'HHGEV�'UVKOCVGU�HQT�1\QPG�KP�4GEGPV�5VWFKGU�QH�4GURKTCVQT[�*QURKVCN�#FOKUUKQPUC

.QECVKQP 4GHGTGPEG

4GURKTCVQT[ #FOKUUKQP

%CVGIQT[

'HHGEV 5K\G 
v 5'�

=#FOKUUKQPU���� RRD 1 �FC[��� RGTUQPU?�
�

4GNCVKXG 4KUM 
��� %+�D

=44 QH ��� RRD 1 � ��J OCZ?�

0GY ;QTM %KV[� 0;E 6JWTUVQP GV CN� 
����� #NN

$WHHCNQ� 0;E 6JWTUVQP GV CN� 
����� #NN

1PVCKTQ� %CPCFCE $WTPGVV GV CN� 
����� #NN

6QTQPVQ� %CPCFCE 6JWTUVQP GV CN� 
����� #NN

/QPVTGCN� %CPCFCF &GNHKPQ GV CN� 
����C� #NN

$KTOKPIJCO� #.G 5EJYCTV\ 
����C� 2PGWOQPKC KP GNFGTN[ ���� 
v �����

$KTOKPIJCO� #.G 5EJYCTV\ 
����C� %12& KP GNFGTN[ ���� 
v �����

&GVTQKV� /+G 5EJYCTV\ 
����D� 2PGWOQPKC KP GNFGTN[ ���� 
v �����

&GVTQKV� /+G 5EJYCTV\ 
����D� %12& KP GNFGTN[ ���� 
v �����

/KPPGCRQNKU� /0G 5EJYCTV\ 
����E� 2PGWOQPKC KP GNFGTN[ ���� 
v ����� ����� 
���� VQ �����

/KPPGCRQNKU� /0G 5EJYCTV\ 
����E� %12& KP GNFGTN[
H H

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

1PG�YC[ 
� v ���� 5'��D

��J FCKN[ OCZKOWO Q\QPG FCVC GORNQ[GF KP CPCN[UKU�E

��J FCKN[ OCZKOWO Q\QPG FCVC GORNQ[GF KP CPCN[UKU�F

���J FCKN[ CXGTCIG Q\QPG FCVC GORNQ[GF KP CPCN[UKU� 
� J��� J CXI TCVKQ � ��� CUUWOGF VQ EQORWVG GHHGEVU CPF 44 GUVKOCVGU��G

0QV TGRQTVGF 
PQPUKIPKHKECPV��H



�����

CRRTQZKOCVGN[�VJG�FKHHGTGPEG�DGVYGGP�VJG�OCZKOWO�CPF�VJG�OGCP���J�FCKN[�OCZKOWO�1 �KP�

VJGUG�UVWFKGU�
G�I���KP�6QTQPVQ��VJG������OGCP������RRD��OCZKOWO�������RRD����6JG�CDUQNWVG

GHHGEV�GUVKOCVGU�TGNCVKXG�VQ�VQVCN�RQRWNCVKQP�JCXG�VJG�CFXCPVCIGU�VJCV�VJG�VQVCN�GHHGEV�ECP�DG

TGCFKN[��RCTVKVKQPGF��KPVQ�UWDECVGIQTKGU�
G�I���D[�CIG�ITQWR�QT�FKUGCUG�UWDECVGIQT[���CPF�KV�CNUQ

ECP�DG�CRRNKGF�GCUKN[�VQ�QVJGT�UKVWCVKQPU�
K�G���QPN[�VJG�RQRWNCVKQP�CPF�1 �NGXGNU�CTG�TGSWKTGF���

DWV�VJKU�OC[�PQV�DG�CRRTQRTKCVG�KH�VJG�QVJGT�RQRWNCVKQP�OCMGWR�KU�XGT[�FKHHGTGPV�HTQO�VJG�UVWF[

RQRWNCVKQPU�
G�I���KP�CIG�FKUVTKDWVKQP����6JG�TGNCVKXG�TKUM�GUVKOCVGU�CTG�KPVWKVKXGN[�KPVGTRTGVCDNG

DWV�CTG�PQV�CU�TGCFKN[�CRRNKGF�GNUGYJGTG�
K�G���VJG�TGURKTCVQT[�FKUGCUG�RTGXCNGPEG�TCVGU�OWUV�DG

MPQYP���CPF�VJG�GHHGEV�YKNN�XCT[�FGRGPFKPI�QP�VJG�RTGXCNGPEG��YJKEJ�FKHHGTU�YKFGN[�DGVYGGP

RQRWNCVKQPU�CPF�GXGP�VJTQWIJQWV�VJG�[GCT�YKVJKP�C�UKPING�RQRWNCVKQP�
CU�TGURKTCVQT[�OQTDKFKV[

KU�IGPGTCNN[�JKIJGT�KP�YKPVGT�VJCP�UWOOGT����(QT�GZCORNG��VJKU�CEEQWPVU�HQT�OWEJ�QH�VJG

CRRCTGPV�KPEQPUKUVGPE[�DGVYGGP�VJG�$WTPGVV�GV�CN��
������CPF�6JWTUVQP�GV�CN��
������TGNCVKXG

TKUMU��KP�VJCV�VJG�6JWTUVQP�GV�CN��
������6QTQPVQ�XCNWGU�CTG�HQT�,WN[�CPF�#WIWUV�QPN[�
YJGP�VJG

RTGXCKNKPI�PWODGT�QH�TGURKTCVQT[�CFOKUUKQPU�RGT�FC[�CTG�IGPGTCNN[�CV�CP�CPPWCN�OKPKOWO��

YJGTGCU�VJG�$WTPGVV�GV�CN��
������1PVCTKQ�XCNWGU�CTG�TGNCVKXG�VQ�TGURKTCVQT[�CFOKUUKQPU�CXGTCIGU

QXGT�OQTG�OQPVJU�QH�VJG�[GCT��[KGNFKPI�QPG�HQWTVJ�VJG�GHHGEV�CU�C�TGNCVKXG�TKUM��GXGP�VJQWIJ�VJG

CDUQNWVG�GHHGEV�GUVKOCVG�KU�VYQ�VJKTFU�QH�VJG�6JWTUVQP�GV�CN��
������GUVKOCVG���+P�VJG�ECUG�QH�VJG

5EJYCTV\�UVWFKGU�QH�VJG�GNFGTN[��VJG�CUUWORVKQP�JCU�DGGP�OCFG��DCUGF�QP�FCVC�RTGUGPVGF�D[

5EJYCTV\�
����D���VJCV�VJG���J�FCKN[��OCZKOWO�1 �KU�����VKOGU�VJG����J�CXGTCIG��CPF�VJG������

RRD���J�OCZKOWO�GUVKOCVGU�RTQXKFGF�HQT�VJGUG�UVWFKGU�VJGTGHQTG�CTG�FGTKXGF�HTQO�C����RRD

KPETGCUG�KP����J�CXGTCIG�1 ���6JG�CDUQNWVG�GHHGEV�UK\G�TGUWNVU�HTQO�VJGUG�RCTVKEWNCT�UVWFKGU�

UWIIGUV�VJCV�C�NCTIG�RQTVKQP�QH�VJG�1 �GHHGEVU�PQVGF�KP�VJG�RTGXKQWU�VQVCN�TGURKTCVQT[�CFOKUUKQPU�

UVWFKGU�CTG�EQPVTKDWVGF�D[�%12&�CPF�RPGWOQPKC�ECUGU�KP�VJG�GNFGTN[���$CUGF�QP�TGUWNVU

RTGUGPVGF�D[�6JWTUVQP�GV�CN��
�������������VJG�QVJGT�OCLQT�EQPVTKDWVQT�KU�CUVJOC�CFOKUUKQPU�

YJKEJ�CTG�WUWCNN[�OQTG�RTGXCNGPV�KP�[QWPIGT�CIG�ITQWRU���1XGTCNN��VJG�TGUWNVU�RTGUGPVGF�KP

6CDNG������EQNNGEVKXGN[�KPFKECVG�VJCV�CODKGPV�1 �QHVGP�JCU�C�UKIPKHKECPV�GHHGEV�QP�JQURKVCN�

CFOKUUKQPU�HQT�TGURKTCVQT[�ECWUGU��TCPIKPI�KP�VJGUG�UVWFKGU�HTQO���VQ���VQVCN�TGURKTCVQT[

CFOKUUKQPU�FC[�����RRD�1 ��� �RGTUQPU��QT�HTQO�C�����VQ������TGNCVKXG�TKUM�����RRD�1 �� �
�

&CKN[�/QTVCNKV[
2CUV�UVWFKGU�QH�VJG�RQUUKDNG�CUUQEKCVKQP�QH�1 �
QZKFCPVU��YKVJ�JWOCP�OQTVCNKV[�

UWOOCTK\GF�KP�RTKQT�1 �ETKVGTKC�FQEWOGPVU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

������YGTG�UQOGVKOGU�UWIIGUVKXG�QH�CP�CUUQEKCVKQP��DWV�GCEJ�UVWF[�YCU�HNCYGF�KP�UQOG�YC[��

6JGUG�UVWFKGU�CTG�KPENWFGF�KP�6CDNG�������YKVJ�CPPQVCVKQP�CU�VQ�VJG�FQEWOGPV�KP�YJKEJ�VJG[

YGTG�TGRQTVGF���/QUV�QH�VJGUG�UVWFKGU�EQPUKFGTGF�FCKN[�OQTVCNKV[�KP�.QU�#PIGNGU��%#��FWTKPI

VJG�����U�CPF�����U���7PNKMG�OQUV�JKUVQTKECN�JQURKVCN�CFOKUUKQPU�UVWFKGU��OCP[�QH�VJGUG�UVWFKGU

FKF�TGEQIPK\G�CPF�CVVGORV�VQ�EQPVTQN�HQT�UGCUQPCNKV[�KP�VJG�FCVC�UGTKGU���0QVCDNG�GZEGRVKQPU�CTG

VJG�%CNKHQTPKC�&GRCTVOGPV�QH�2WDNKE�*GCNVJ�UVWFKGU�
�������������������YJKEJ�YGTG�HWTVJGT

YGCMGPGF�D[�VJGKT�SWCNKVCVKXG�VTGCVOGPV�QH�VJG�CKT�RQNNWVKQP�FCVC���6JG��/KNNU�
����C�D��CPCN[UGU

CNUQ�GORNQ[GF�C�SWGUVKQPCDNG�GZRQUWTG�CUUGUUOGPV�OGVJQF�
VJG�5VCPFCTF�4GUGCTEJ�+PUVKVWVG

UOQI�KPFGZ���YJKEJ�FKOKPKUJGU�KVU�WUGHWNPGUU���/CUUG[�GV�CN��
������TGRQTVGF�PQ�UKIPKHKECPV

EQTTGNCVKQPU�DGVYGGP�EQOOWPKV[�FKHHGTGPEGU�KP�OQTVCNKV[�CPF�FKHHGTGPEGU�KP�QZKFCPV�NGXGNU�QXGT

VKOG��DWV�VJG�KPXGUVKICVQTU�EQORCTGF�VYQ�EQOOWPKVKGU�YKVJ�XGT[�FKHHGTGPV�RQRWNCVKQPU�
G�I��

CIG�FKUVTKDWVKQPU���C�NKMGN[�EQPHQWPFGT�KP�UWEJ�ETQUU�UGEVKQPCN�EQORCTKUQPU���/KNNU�
������

YJKNG�TGRQTVKPI�OQTVCNKV[�QZKFCPV�CUUQEKCVKQPU�CPF�GHHGEVU�
����TGURKTCVQT[�CPF�ECTFKQXCUEWNCT

FGCVJU�[GCT���FKF�PQV�EQPVTQN�HQT�RQVGPVKCN��VGORGTCVWTG�
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6CDNG��������&CKN[�/QTVCNKV[�#UUQEKCVGF�YKVJ�'ZRQUWTG
VQ�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQPC

%QPEGPVTCVKQP
U�


RRO� 2QNNWVCPV 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

���� RGCM


WPFGHKPGF�

1ZKFCPV 4GNCVKQPUJKR DGVYGGP FCKN[ EQPEGPVTCVKQPU QH

RJQVQEJGOKECN QZKFCPVU CPF FCKN[ OQTVCNKV[

COQPI TGUKFGPVU QH .QU #PIGNGU %QWPV[ CIGF

�� [GCTU CPF QNFGT FWTKPI VJG RGTKQFU #WIWUV

VJTQWIJ 0QXGODGT ���� CPF ,WN[ VJTQWIJ

0QXGODGT �����

*GCV JCF C UKIPKHKECPV GHHGEV QP OQTVCNKV[� PQ EQPUKUVGPV

CUUQEKCVKQP DGVYGGP OQTVCNKV[ CPF JKIJ QZKFCPV

EQPEGPVTCVKQPU KP VJG CDUGPEG QH JKIJ VGORGTCVWTG�

*QYGXGT� UGCUQPCN VTGPFU YGTG PQV CFFTGUUGF� CPF

RQNNWVKQP FCVC VTGCVOGPV YCU SWCNKVCVKXG�

%CNKHQTPKC

&GRCTVOGPV QH

2WDNKE *GCNVJ


���� � ���� �D D

���� �D

����� OCZ

� J�FC[

1ZKFCPV &CVC GZVGPFGF VQ KPENWFG VJG RGTKQF HTQO ����

VJTQWIJ VJG GPF QH �����

6WEMGT 
�����


0QV TGRQTVGF�

���� VQ ����


WPFGHKPGF�

HQT ��� FC[U

QH ����

1ZKFCPV

1�

4GNCVKQPUJKR DGVYGGP FCKN[ OCZKOWO QZKFCPV

EQPEGPVTCVKQPU CPF FCKN[ ECTFKCE CPF

TGURKTCVQT[ OQTVCNKV[ KP .QU #PIGNGU HQT VJG

RGTKQFU ���� VQ ����� #WIWUV ���� VJTQWIJ

&GEGODGT ����� CPF ,CPWCT[ VJTQWIJ

5GRVGODGT �����

2QUKVKXG TGNCVKQPUJKR DGVYGGP FCKN[ OCZKOWO QZKFCPV

EQPEGPVTCVKQPU CPF OGCP FCKN[ FGCVJ TCVGU QP JKIJ�UOQI

FC[U XU� NQY�UOQI FC[U� 3WGUVKQPCDNG GZRQUWTG CPCN[UKU�

KPENWFKPI WUG QH VJG 54+ UOQI KPFGZ�

/KNNU 
����C �D �D D


0QV TGRQTVGF� 1ZKFCPV %QORCTKUQP QH FCKN[ OQTVCNKV[ KP VYQ

.QU #PIGNGU %QWPV[ CTGCU UKOKNCT KP

VGORGTCVWTG� DWV YKVJ FKHHGTGPV NGXGNU QH FCKN[

OCZKOWO CPF OGCP QZKFCPV NGXGNU 
-+�� 51�

CPF %1 EQPEGPVTCVKQPU YGTG CNUQ OGCUWTGF�

0Q UKIPKHKECPV EQTTGNCVKQPU DGVYGGP FKHHGTGPEGU KP

OQTVCNKV[ CPF FKHHGTGPEGU KP RQNNWVCPV NGXGNU� *QYGXGT�

VJG RQRWNCVKQPU FKHHGTGF KP UQEKQGEQPQOKE CPF CIG

FKUVTKDWVKQP EJCTCEVGTKUVKEU�

/CUUG[ GV CN�


�����D

���� VQ ����

CXGTCIG QH ��J

FCKN[ OCZ HTQO

CNN .QU #PIGNGU

UKVGU

1ZKFCPV &CKN[ TGURKTCVQT[ CPF ECTFKCE FGCVJ EQWPVU

HQT .QU #PIGNGU %QWPV[� ���� VQ ����� TGNCVGF

VQ FCKN[ OCZKOWO QZKFCPV EQPEGPVTCVKQPU� #NN

FC[U CDQXG �� �( FCKN[ OCZKOWO VGORGTCVWTG

GNKOKPCVGF HTQO CPCN[UKU� 'CEJ FC[	U CXGTCIG

QH FCKN[

QZKFCPV OCZKOC YCU TGNCVGF VQ VJCV FC[	U

FGXKCVKQP HTQO OQPVJN[ OGCP OQTVCNKV[�

# UVTCVKHKECVKQP QH VJG OQTVCNKV[ FGXKCVKQPU XU� QZKFCPV

EQPEGPVTCVKQP TGXGCNGF KPETGCUKPI OQTVCNKV[ YKVJ

KPETGCUKPI QZKFCPV EQPEGPVTCVKQP� GXGP KP VJG EQQNGT

OQPVJU� 6JG WUG QH FGXKCVKQPU CFFTGUUGU FCVC UGCUQPCNKV[�

+V KU GUVKOCVGF VJCV QXGT ��� FGCVJU�[GCT KP .QU #PIGNGU

CTG CUUQEKCVGF YKVJ QZKFCPVU� *QYGXGT� VJG NCEM QH

VGORGTCVWTG EQPVTQNU DGNQY �� �( KU C OCLQT YGCMPGUU�

/KNNU 
�����
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6CDNG������
EQPV	F����&CKN[�/QTVCNKV[�#UUQEKCVGF�YKVJ�'ZRQUWTG
VQ�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQPC

%QPEGPVTCVKQP
U�


RRO� 2QNNWVCPV 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

���� VQ ����

OQPVJN[ CXI

1ZKFCPV 4GCPCN[UKU QH VJG TGNCVKQPUJKR DGVYGGP -+ CPF

FCKN[ OQTVCNKV[ HTQO ECTFKCE CPF TGURKTCVQT[

FKUGCUGU KP .QU #PIGNGU HQT VJG [GCTU ����

VJTQWIJ �����

7UGF FGXKCVKQPU HTQO UKPG YCXG HKV VQ TGFWEG

UGCUQPCNKV[ QH RQNNWVKQP CPF OQTVCNKV[� DWV HKV QH

OQPVJN[ XCTKCVKQPU YCU KPCFGSWCVG� 5KIPKHKECPV

EQTTGNCVKQPU HQWPF DGVYGGP RQNNWVCPVU CPF OQTVCNKV[ HQT

ECTFKQTGURKTCVQT[ FKUGCUGU� DWV CWVQEQTTGNCVKQP

CFLWUVOGPVU D[ CWVJQTU TGRQTVGFN[ TGFWEGF VJGUG

CUUQEKCVKQPU VQ PQPUKIPKHKECPEG�

*GEJVGT CPF

)QNFUOKVJ 
�����D

����� VQ �����

OCZ � J�FC[

1� 4GNCVKQPUJKR DGVYGGP FCKN[ OQTVCNKV[ CPF FCKN[

��J OCZKOWO EQPEGPVTCVKQPU QH 1 KP 4QVVGTFCO��

6JG 0GVJGTNCPFU� FWTKPI VJG OQPVJU QH ,WN[ CPF

#WIWUV ���� CPF �����

/QTVCNKV[ UKIPKHKECPVN[ JKIJGT FWTKPI TGNCVKXGN[ JKIJ

RQNNWVKQP 
���� � 1 ������� CPF JGCV GRKUQFGU KP�

����� *QYGXGT� PQ UKIPKHKECPV OQTVCNKV[ FKHHGTGPEG FWG

VQ OQFGTCVG 1 GRKUQFGU 
���� � 1 � ����� KP ����� KP� �

VJG CDUGPEG QH JKIJ VGORGTCVWTG� 5WEJ CIITGICVGF

CPCN[UGU QH UGTKCN FCVC OCMGU KPVGTRTGVCVKQP FKHHKEWNV�

$KGTUVGMGT CPF

'XGPFKLM 
�����E

���� VQ ����

UKZ�UKVG OGCP

QH FCKN[ ��J

OCZ

1� 6QVCN� TGURKTCVQT[� CPF ECTFKQXCUEWNCT OQTVCNKV[

KP .QU #PIGNGU %QWPV[� ���� VQ ����� TGNCVGF

VQ 1 � %1� 51 � 01 � *%� 2/� FCKN[ OCZ� � �

VGORGTCVWTG� CPF 4*� .QY�RCUU

HKNVGT WUGF VQ GNKOKPCVG UJQTV�YCXG CUUQEKCVKQPU UQ

VJCV QPN[ UGCUQPCN CUUQEKCVKQPU EQWNF DG UVWFKGF�

(TGSWGPE[ FQOCKP CPCN[UKU KPFKECVGF C UKIPKHKECPV

UJQTV�YCXG 1 �OQTVCNKV[ CUUQEKCVKQP� DWV VJKU YCU PQV�

KPXGUVKICVGF HWTVJGT� 6JG HKNVGTGF 
K�G�� NQPI�YCXG� FCVC

CPCN[UKU KPFKECVGF 1 VQ DG C PQPUKIPKHKECPV EQPVTKDWVQT VQ�

UGCUQPCN XCTKCVKQPU KP OQTVCNKV[�

5JWOYC[ GV CN�


�����

���� VQ ����

UKZ�UKVG OGCP

QH FCKN[ ��J

OCZ

1� 5JWOYC[ GV CN� 
����� ���� VQ ���� .QU #PIGNGU

OQTVCNKV[ FCVCUGV TGCPCN[\GF WUKPI C JKIJ�RCUU

HKNVGT VQ CNNQY KPXGUVKICVKQP QH UJQTV�YCXG 
CEWVG�

CUUQEKCVKQPU YKVJ GPXKTQPOGPVCN XCTKCDNGU� CHVGT

TGOQXKPI UGCUQPCNKV[ GHHGEVU� 'PXKTQPOGPVCN

XCTKCDNGU EQPUKFGTGF KPENWFGF VGORGTCVWTG� 4*�

GZVKPEVKQP EQGHHKEKGPV� ECTDQPCEGQWU 2/� 51 ��
01 � %1� CPF 1 �� �

(KNVGTGF GPXKTQPOGPVCN CPF OQTVCNKV[ FCVC CPCN[UGU

FGOQPUVTCVGF UKIPKHKECPV CUUQEKCVKQPU DGVYGGP

UJQTV�VGTO XCTKCVKQPU KP VQVCN OQTVCNKV[ CPF RQNNWVKQP�

EQPVTQNNKPI HQT VGORGTCVWTG� &C[�QH�YGGM GHHGEVU HQWPF

PQV VQ CHHGEV VJG TGNCVKQPUJKRU� 1H VJG RQNNWVCPVU

EQPUKFGTGF� 1 JCF VJG UVTQPIGUV CUUQEKCVKQP YKVJ VQVCN�

OQTVCNKV[� 5KOKNCT TGUWNVU HQWPF HQT ECTFKQXCUEWNCT

FGCVJU� DWV PQV HQT TGURKTCVQT[ FGCVJU 
HQT YJKEJ QPN[

VGORGTCVWTG YCU UKIPKHKECPV��

-KPPG[ CPF

1\MC[PCM 
�����



�
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�
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6CDNG������
EQPV	F����&CKN[�/QTVCNKV[�#UUQEKCVGF�YKVJ�'ZRQUWTG
VQ�2JQVQEJGOKECN�1ZKFCPV�2QNNWVKQPC

%QPEGPVTCVKQP
U�


RRO� 2QNNWVCPV 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEG

0QV TGRQTVGF

��J FCKN[ OCZ

1� 6QVCN FCKN[ FGCVJU KP &GVTQKV� /+� ���� VQ

����� CPCN[\GF WUKPI 2QKUUQP OGVJQFU�

'PXKTQPOGPVCN XCTKCDNGU EQPUKFGTGF KPENWFGF

652� 51 � VGORGTCVWTG� FGY RQKPV� CPF 1 �� �

5KIPKHKECPV CUUQEKCVKQPU HQWPF DGVYGGP OQTVCNKV[ CPF 2/�

DWV PQV 1 � *QYGXGT� 1 FCVC CPF TGUWNVU PQV RTGUGPVGF�� �

UQ KV KU FKHHKEWNV VQ GXCNWCVG TGRQTVGF EQPENWUKQP�

5GCUQPCNKV[ EQPVTQNNGF XKC OWNVKRNG FWOO[ YGCVJGT CPF

VKOG XCTKCDNGU� CPF CWVQEQTTGNCVKQP CFFTGUUGF WUKPI

CWVQTGITGUUKXG VGEJPKSWGU� 2QUUKDNG QXGTURGEKHKECVKQP QH

YGCVJGT EQPVTQNU OC[ DG C HCEVQT KP VJG PQPUKIPKHKECPEG QH

1 KP VJKU CPCN[UKU��

5EJYCTV\ 
�����

����� VQ �����

���J CXI


KP 60� PQ

GZEGGFCPEGU QH

���� RRO ��J

OCZ� KP /1�

HKXG GZEGGFCPEGU

YKVJ OCZ �

���� RRO�

1� #UUQEKCVKQPU DGVYGGP VQVCN FCKN[ OQTVCNKV[

CPF CKT RQNNWVKQP YGTG KPXGUVKICVGF KP 5V�

.QWKU� /1� CPF -KPIUVQP�*CTTKOCP� 60�

FWTKPI 5GRVGODGT ���� VJTQWIJ #WIWUV

����� 'PXKTQPOGPVCN XCTKCDNGU EQPUKFGTGF

KPENWFG VGORGTCVWTG� 4*� 2/ � 2/ � UWNHCVG��� ���

CGTQUQN CEKFKV[� 51 � 01 � CPF 1 �� � �

5VCVKUVKECNN[ UKIPKHKECPV FCKN[ OQTVCNKV[ CUUQEKCVKQPU YGTG

HQWPF YKVJ 2/ � DWV PQV YKVJ 1 � #WVQEQTTGNCVKQP�� �

TGOQXGF XKC UGCUQP KPFKECVQTU� OWNVKRNG

VGORGTCVWTG�ENKOCVG XCTKCDNGU� CPF #4 OQFGNKPI� 6JG

PQPUKIPKHKECPV 1 EQGHHKEKGPV OC[ JCXG DGGP EQPVTKDWVGF�

VQ D[ VJG OQTG EQPUGTXCVKXG CWVQEQTTGNCVKQP TGOQXCN

OGCUWTGU VCMGP� NQYGT 1 EQPEGPVTCVKQPU� CPF UJQTVGT�

UVWF[ RGTKQF� TGNCVKXG VQ QVJGT TGEGPV OQTVCNKV[ UVWFKGU�

&QEMGT[ GV CN�


�����

5GG #RRGPFKZ # HQT CETQP[OU CPF CDDTGXKCVKQPU�C

4GXKGYGF KP 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 
������D

4GXKGYGF KP 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[ 
������E



�����

KPHNWGPEGU�QP�OQTVCNKV[�DGNQY�����(�FCKN[�OCZKOWO���*GEJVGT�CPF�)QNFUOKVJ�
�����

TGCPCN[\GF�VJG�/KNNU�
������FCVC�WUKPI�C�UKORNG�CPPWCN�UKPG�YCXG�UGCUQPCNKV[�EQTTGEVKQP�CPF

QDVCKPGF�UKIPKHKECPV�QZKFCPV�EQTTGNCVKQPU�WPVKN�CP�CWVQEQTTGNCVKQP�CFLWUVOGPV�YCU�CRRNKGF��VJKU�

TGRQTVGFN[�ECWUGF�VJG�RQNNWVCPV�OQTVCNKV[�EQTTGNCVKQPU�VQ�FTQR�VQ�PQPUKIPKHKECPEG�
TGUWNVU�PQV

RTGUGPVGF����$KGTUVGMGT�CPF�'XGPFKLM�
������EQPFWEVGF�C�V�VGUV�QH�FKHHGTGPEG�CPCN[UKU�QH�VYQ

UWOOGTU�QH�VKOG�UGTKGU�FCVC�HTQO�4QVVGTFCO�HQT������CPF��������#NVJQWIJ�UKIPKHKECPV

OQTVCNKV[�FKHHGTGPEGU�EQWNF�DG�UGGP�FWTKPI������JGCV�RQNNWVKQP�GRKUQFGU�
�������1 ���
������RRO���PQ�UKIPKHKECPV�OQTVCNKV[�KPETGCUG�EQWNF�DG�UGGP�FWTKPI�VJG�ENGCPGT�CPF�EQQNGT

UWOOGT�GRKUQFGU��
�������1 ��������RRO����5VCVKUVKECN�VKOG�UGTKGU�OGVJQFU�YGTG�PGGFGF�VQ�

CFFTGUU�RTQDCDNG�EQPHQWPFKPI�D[�VGORGTCVWTG�GHHGEVU���1XGTCNN��VJG�XCTKQWU�GZRQUWTG

CUUGUUOGPV�CPF�UVCVKUVKECN�CPCN[UGU�YGCMPGUUGU�KP�VJG�UVWFKGU�TGRQTVGF�KP�RTGXKQWU�1 �ETKVGTKC�

FQEWOGPVU�JCXG�RTGXGPVGF�VJG�FTCYKPI�QH�FGHKPKVKXG�EQPENWUKQPU�KP�VJQUG�RCUV�FQEWOGPVU�CU�VQ

YJGVJGT�QT�PQV�VJGTG�KU�C�UKIPKHKECPV�CUUQEKCVKQP�DGVYGGP�1 �CPF�JWOCP�OQTVCNKV[��

#NVJQWIJ�TGNCVKXGN[�HGY�1 �OQTVCNKV[�UVWFKGU�JCXG�DGGP�EQPFWEVGF�CPF�RWDNKUJGF�

UKPEG�VJG�NCUV�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������VJG�UVCVKUVKECN

OGVJQFU�CPF�RQNNWVKQP�FCVC�GORNQ[GF�KP�VJGUG�UVWFKGU�JCXG�KORTQXGF��EQORCTGF�YKVJ�VJG�QNFGT

UVWFKGU�FKUEWUUGF�CDQXG���5JWOYC[�GV�CN��
������HQEWUGF�QP�NQPI�YCXG�XCTKCVKQPU�KP��OQTVCNKV[�

HKPFKPI�VJCV�1 �YCU�C�PQPUKIPKHKECPV�EQPVTKDWVQT�VQ�UGCUQPCN�XCTKCVKQPU�KP�.QU�#PIGNGU�OQTVCNKV[�

FWTKPI������VQ��������#U�OKIJV�JCXG�DGGP�GZRGEVGF��VGORGTCVWTG�YCU�HQWPF�VQ�DG�VJG�RTKPEKRCN

GPXKTQPOGPVCN�HCEVQT�KPHNWGPEKPI�UGCUQPCN�OQTVCNKV[�HNWEVWCVKQPU���6JKU�RCRGT	U�GZRNQTCVQT[

HTGSWGPE[�FQOCKP�CPCN[UKU�FKF�KPFKECVG�C�UKIPKHKECPV�UJQTV�YCXG�
K�G���E[ENGU�QP�VJG�QTFGT�QH�C

HGY�FC[U�KP�RGTKQF��CUUQEKCVKQP�DGVYGGP�1 �CPF�OQTVCNKV[��DWV�VJKU�TGUWNV�YCU�PQV�RWTUWGF�KP�VJG�

UWDUGSWGPV�TGITGUUKQP�CPCN[UGU�

-KPPG[�CPF�1\MC[PCM�
������TGCPCN[\GF�VJG������VQ������.QU�#PIGNGU�%QWPV[

OQTVCNKV[�CPF�GPXKTQPOGPVCN�FCVC�UGV�HQT�UJQTV�YCXG�RQNNWVKQP�OQTVCNKV[�CUUQEKCVKQPU�WUKPI

UGCUQPCN�CPF�FC[�QH�YGGM�EQPVTQNU���#HVGT�RTGHKNVGTKPI�VJG�GPXKTQPOGPVCN�CPF�OQTVCNKV[�VKOG

UGTKGU�WUKPI�C�JKIJ�RCUU�HKNVGT��UKIPKHKECPV�CUUQEKCVKQPU�YGTG�FGOQPUVTCVGF�DGVYGGP�CKT�RQNNWVKQP

CPF�UJQTV�YCXG�
CEWVG��XCTKCVKQPU�KP�VQVCN�OQTVCNKV[��GXGP�CHVGT�EQPVTQNNKPI�HQT�VGORGTCVWTG

KPHNWGPEGU���&C[�QH�YGGM�GHHGEVU�CNUQ�YGTG�CEEQWPVGF�HQT�DWV�YGTG�HQWPF�PQV�VQ�CHHGEV

RQNNWVCPV�OQTVCNKV[�CUUQEKCVKQPU���+P�VJG�TGITGUUKQP�OQFGNU�EQPUKFGTGF��VJG���FC[�NCI�QH

1 �EQPEGPVTCVKQP�ICXG�VJG�UVTQPIGUV�RQNNWVCPV�CUUQEKCVKQPU�YKVJ�VQVCN�OQTVCNKV[���6JKU�

1 �EQGHHKEKGPV�YCU�UVCVKUVKECNN[�UGRCTCDNG�HTQO�VJG�QVJGT�UKIPKHKECPV�RQNNWVCPVU�KP�VJG�CPCN[UKU�


%1��01 ��CPF�2/���CNVJQWIJ�VJGUG�QVJGT�VJTGG�RQNNWVCPVU�YGTG�VQQ�KPVGTEQTTGNCVGF�VQ�UGRCTCVG�

HTQO�GCEJ�QVJGT���'ZRTGUUGF�CU�CP�GNCUVKEKV[��VJG�1 �TGITGUUKQP�EQGHHKEKGPV�
�����v������=5'?�

FGCVJU�RRD��QXGT�CNN�[GCTU�KPFKECVGF�VJCV�C����KPETGCUG�KP�1 �EQPEGPVTCVKQP�YCU�CUUQEKCVGF�YKVJ�

C��������KPETGCUG�KP�VQVCN�OQTVCNKV[���6JKU�TGUWNV�YQWNF�KORN[�CP�1 �OGCP�GHHGEV�QP�VJG�QTFGT�

QH������QH�VQVCN�OQTVCNKV[�VJTQWIJQWV�VJG�[GCT�
K�G�������VQVCN�FGCVJU�[GCT����4GUWNVU�HQT

KPFKXKFWCN�[GCTU�XCTKGF�YKFGN[�KP�VGTOU�QH�VJG�1 �EQGHHKEKGPV�UK\G�CPF�UKIPKHKECPEG��YJKEJ�

KPFKECVGU�VJG�PGGF�HQT�OWNVKRNG�[GCTU�QH�FCVC�VQ�FKUEGTP�CP�GHHGEV�QH�UWEJ�C�UOCNN�UK\G��TGNCVKXG�VQ

QVJGT�OQTVCNKV[�ECWUGU���1\QPG�TGITGUUKQP�TGUWNVU�HQT�ECTFKQXCUEWNCT�FGCVJU�
CXGTCIG������FC[�

YGTG�SWCNKVCVKXGN[�UKOKNCT�VQ�VJQUG�HQT�VQVCN�OQTVCNKV[�
CXGTCIG�������FC[���DWV�QPN[

VGORGTCVWTG�YCU�UKIPKHKECPV�HQT�TGURKTCVQT[�FGCVJU�
CXGTCIG�����FC[���RTQDCDN[�FWG�VQ�NQY

EQWPV�PWODGT�GHHGEVU�HQT�VJKU�ECVGIQT[�
K�G���2QKUUQP�OQFGNU�OC[�JCXG�DGGP�TGSWKTGF���

1XGTCNN��CNVJQWIJ�VJG�5JWOYC[�GV�CN��
������CPCN[UKU�QH�VJGUG������VQ������.QU�#PIGNGU�FCVC

KPFKECVGU�VJCV�FKUGCUG�HCEVQTU�CPF�QVJGT�RQNNWVCPVU�FQOKPCVG�VJG�QXGTCNN�UGCUQPCN�E[ENGU�KP

OQTVCNKV[�KP�.QU�#PIGNGU��VJG�-KPPG[�CPF�1\MC[PCM�
������UJQTV�YCXG�CPCN[UKU�FQEWOGPVU�VJCV



�����

1 �GZRNCKPGF�C�UOCNN�DWV�UVCVKUVKECNN[�UKIPKHKECPV�RQTVKQP�QH�FC[�VQ�FC[�XCTKCVKQPU�KP�VQVCN�

OQTVCNKV[�KP�VJCV�EKV[�QXGT�C����[GCT�RGTKQF�

5EJYCTV\�
������CPCN[\GF�VQVCN�FCKN[�JWOCP�OQTVCNKV[�KP�&GVTQKV��/+��FWTKPI�VJG

���[GCT�RGTKQF�HTQO������VQ�������RTKOCTKN[�KPXGUVKICVKPI�VJG�GHHGEVU�QH�2/�WUKPI�2QKUUQP

OGVJQFU���#NVJQWIJ�CEVWCN�TGUWNVU�CTG�PQV�RTGUGPVGF�HQT�1 ��KV�KU�UVCVGF�KP�VJG�FKUEWUUKQP�QH�

TGUWNVU�VJCV�1 �YCU��JKIJN[�KPUKIPKHKECPV�CU�C�RTGFKEVQT�QH�FCKN[�OQTVCNKV[����9GCVJGT�KU�

EQPVTQNNGF�HQT�GZVGPUKXGN[�KP�VJG�OQFGN�URGEKHKECVKQP�DGHQTG�VJG�KPVTQFWEVKQP�QH�VJG�CKT�RQNNWVKQP

XCTKCDNGU���6JG�HCEV�VJCV�1 �KU�WUWCNN[�EQTTGNCVGF�QXGT�VKOG�YKVJ�OGVGQTQNQI[�TCKUGU�VJG�EQPEGTP�

VJCV�VJG�OQFGN�OC[�DG�QXGTURGEKHKGF��DWV�PQ�FKCIPQUVKEU�
G�I���EQTTGNCVKQPU�QH�VJG�EQGHHKEKGPVU�

CTG�RTGUGPVGF�VQ�CNNQY�HQT�CP�GXCNWCVKQP���#NVJQWIJ�RTGXKQWU�FC[�VGORGTCVWTG�YCU�KPENWFGF�KP

VJG�OQFGN��VJG�QPN[�FKTGEV�UGCUQPCNKV[�EQPVTQN�CVVGORVGF�YCU�VQ�NKOKV�VJG�CPCN[UKU�VQ�PQPYKPVGT

OQPVJU���6JWU��KV�KU�PQV�ENGCT�VQ�YJCV�GZVGPV�YKVJKP�UGCUQP�NQPI�YCXG�EQPHQWPFKPI�CNUQ�OC[�DG

KPHNWGPEKPI�VJG�TGUWNVU���+H�RTGUGPV��UWEJ�NQPI�YCXG�EQPHQWPFKPI�YQWNF�DG�GZRGEVGF�VQ�DKCU�VJG

1 �EQGHHKEKGPV�FQYPYCTF�VQYCTFU�PQPUKIPKHKECPEG�KP�VJKU�ECUG�
DGECWUG�1 �KU�WUWCNN[�JKIJGUV�� �

CPF�OQTVCNKV[�NQYGUV��KP�UWOOGT��CPF�YQWNF�TGUWNV�KP�CWVQEQTTGNCVKQP�KP�VJG�OQFGN���0Q�OQFGN

TGUKFWCN�FKCIPQUVKEU�CTG�TGRQTVGF�
G�I���&9�UVCVKUVKEU�QT�RNQVU�QH�VJG�OQFGN�TGUKFWCNU���UQ�VJG

GZVGPV�QH�VJKU�RTQDNGO��KH�RTGUGPV��ECPPQV�DG�GXCNWCVGF�FKTGEVN[���*QYGXGT��CWVQTGITGUUKXG

OGVJQFU�YGTG�GORNQ[GF��YJKEJ�UJQWNF�JCXG�CFFTGUUGF�CP[�CWVQEQTTGNCVKQP�RTQDNGOU���1XGTCNN�

VJG�RQQT�FQEWOGPVCVKQP�QH�VJG�OQTVCNKV[�1 �OQFGNKPI��GURGEKCNN[�TGICTFKPI�VJG�NCEM�QH�OQFGN�

URGEKHKECVKQP�FGVCKNU�QT�OQFGN�EQGHHKEKGPV�KPVGTEQTTGNCVKQPU��OCMGU�VJG�CWVJQT	U�UVCVGOGPV

TGICTFKPI�1 �CPF�OQTVCNKV[�FKHHKEWNV�VQ�GXCNWCVG��

&QEMGT[�GV�CN��
������EQPFWEVGF�CP�CPCN[UKU�QH�VQVCN�FCKN[�JWOCP�OQTVCNKV[�KP

5V��.QWKU��/1��CPF�-KPIUVQP�*CTTKOCP��60��FWTKPI�VJG���[GCT�RGTKQF�HTQO�5GRVGODGT�����

VJTQWIJ�#WIWUV������CKOGF�RTKOCTKN[�CV�CUUGUUKPI�VJG�GHHGEVU�QH�2/�QP�OQTVCNKV[���1PG�QH�VJG

UVTGPIVJU�QH�VJKU�UVWF[�KU�VJG�HCEV�VJCV�OWNVKRNG�CKT�RQNNWVCPVU�YGTG�OGCUWTGF�CPF�EQPUKFGTGF��

6JWU��CU�RCTV�QH�VJG�CPCN[UKU��1 �CPF�QVJGT�ICUGQWU�RQNNWVCPVU�CNUQ�YGTG�EQPUKFGTGF�CPF�HQWPF�

VQ�JCXG�PQPUKIPKHKECPV�CUUQEKCVKQPU�YKVJ�OQTVCNKV[�KP�VJGUG�EKVKGU���6JG�UVCVKUVKECN�CPCN[UKU

CFFTGUUGF�CWVQEQTTGNCVKQP�KP�VJG�OQTVCNKV[�FCVC�VJTQWIJ�VJG�WUG�QH�OWNVKRNG�ENKOCVG�KPFKEGU�
K�G��

FCKN[�OGCP�VGORGTCVWTG��JQV�FC[��EQNF�FC[��JWOKF�FC[��JQV�CPF�JWOKF�FC[��UGCUQP��CPF

KPVGTCEVKXG�VGTOU��CPF�VJTQWIJ�VJG�KPEQTRQTCVKQP�QH�CWVQTGITGUUKXG�OQFGNKPI���6JKU�CRRTQCEJ�KU

RQUUKDN[�OQTG�EQPUGTXCVKXG�VJCP�VJCV�GORNQ[GF�D[�-KPPG[�CPF�1\MC[PCM�
�������CPF�VJG�NCEM

QH�C�UKIPKHKECPV�1 �EQGHHKEKGPV�KP�VJKU�CPCN[UKU�OC[�DG�FWG�KP�RCTV�VQ�VJG�UVCVKUVKECN�OQFGNKPI�

CRRTQCEJ��YJKEJ�OC[�QT�OC[�PQV�JCXG�CHHGEVGF�CP�1 �OQTVCNKV[�TGNCVKQPUJKR�KP�VJG�FCVC�KP�VJG�

RTQEGUU�QH�CFFTGUUKPI�CWVQEQTTGNCVKQP�CPF�UQ�GZVGPUKXGN[�EQPVTQNNKPI�HQT�VGORGTCVWTG�
YJKEJ�KU

WUWCNN[�EQTTGNCVGF�YKVJ�1 �QXGT�VKOG����#NUQ��VJG�NCEM�QH�CP[�1 �CUUQEKCVKQPU�YKVJ�VQVCN� �

OQTVCNKV[�OC[�DG�FWG�KP�RCTV�VQ�VJG�TGNCVKXGN[�NQY�1 �NGXGNU�HQWPF�KP�VJGUG�RCTVKEWNCT�

EQOOWPKVKGU�
GURGEKCNN[�KP�-KPIUVQP�*CTTKOCP��YJGTG�PQ�1 �GZEGGFCPEGU�QEEWTTGF��FWTKPI�VJG�

UVWF[�[GCT�
OCZKOWO����J�OGCP�1 ��������RRO����1XGTCNN��VJKU�UVWF[�FKF�PQV�UJQY�CP�

CUUQEKCVKQP�DGVYGGP�1 �CPF�OQTVCNKV[��DWV�VJKU�OC[�KP�RCTV�DG�C�RTQFWEV�QH�VJG�RCTVKEWNCT�

OGVJQFQNQIKECN�CPF�GZRQUWTG�EJCTCEVGTKUVKEU�QH�VJKU�UVWF[�XKU�.�XKU�VJG�KFGPVKHKECVKQP�QH

1 �JGCNVJ�GHHGEVU���

���������5WOOCT[�CPF�%QPENWUKQPU
4GEGPV�GRKFGOKQNQI[�UVWFKGU�CFFTGUUKPI�VJG�CEWVG�GHHGEVU�QH�CODKGPV�1 �JCXG�[KGNFGF�

UKIPKHKECPV�CUUQEKCVKQPU�YKVJ�C�YKFG�TCPIG�QH�JGCNVJ�QWVEQOGU��KPENWFKPI�NWPI�HWPEVKQP

FGETGOGPVU��CIITCXCVKQP�QH�RTGGZKUVKPI�TGURKTCVQT[�FKUGCUG��CPF�KPETGCUGU�KP�FCKN[�JQURKVCN



�����

CFOKUUKQPU�CPF�OQTVCNKV[���+PFKXKFWCN�NGXGN�ECOR�CPF�GZGTEKUG�UVWFKGU�ENGCTN[�KPFKECVG�VJCV�NWPI

HWPEVKQP�ECP�FGETGCUG�KP�C�EQPEGPVTCVKQP�TGNCVGF�OCPPGT�KP�TGURQPUG�VQ�1 �GZRQUWTGU�QEEWTTKPI�

KP�CODKGPV�CKT���6JG�EQODKPGF�TGUWNVU�QH�VJGUG�UVWFKGU�RTQXKFG�WUGHWN��SWCPVKVCVKXG�KPHQTOCVKQP

QP�VJG�RWNOQPCT[�GHHGEVU�QH�CODKGPV�1 �GZRQUWTGU���4GUWNVU�HTQO�FCKN[�NKHG�UVWFKGU��CNVJQWIJ�

OQTG�FKHHKEWNV�VQ�KPVGTRTGV�SWCPVKVCVKXGN[�FWG�VQ�GZRQUWTG�CUUGUUOGPV�WPEGTVCKPVKGU��CTG

SWCNKVCVKXGN[�EQPUKUVGPV�YKVJ�ECOR�CPF�GZGTEKUG�UVWFKGU���6JGTG�KU�NKOKVGF�GXKFGPEG�HTQO�UGXGTCN

UVWFKGU�UWIIGUVKPI�VJCV�CODKGPV�1 �KPFWEGF�NWPI�HWPEVKQP�FGETGOGPVU�OC[�RGTUKUV�HQT�WR�VQ����

J���4GUWNVU�HTQO�NWPI�HWPEVKQP�GRKFGOKQNQI[�UVWFKGU�IGPGTCNN[�CTG�EQPUKUVGPV�YKVJ�VJQUG�QH

JWOCP�EJCODGT�UVWFKGU���#P�1 �TGNCVGF�YQTUGPKPI�QH�U[ORVQOU�KP�UGNGEVGF�ITQWRU�QH�JGCNVJ[�

KPFKXKFWCNU�CPF�FGVTKOGPVCN�EJCPIGU�KP�U[ORVQOU��NWPI�HWPEVKQP��CPF�OGFKECVKQP�WUG�KP

CUVJOCVKEU�JCXG�DGGP�QDUGTXGF�SWCNKVCVKXGN[�CPF��VQ�C�NGUUGT�GZVGPV��SWCPVKVCVKXGN[���6JG

TGNCVKQPUJKR�KU�EQPUKUVGPV��VGORQTCNN[�RNCWUKDNG��CPF�OQFGTCVGN[�EQJGTGPV�

'OGTIGPE[�TQQO�XKUKV�CPF�JQURKVCN�CFOKUUKQP�UVWFKGU�EQPUKFGTGF�KP�VJKU�FQEWOGPV

EQNNGEVKXGN[�KPFKECVG�VJCV��YJGP�VJG�OCLQT�EQPHQWPFGTU�VQ�UWEJ�CPCN[UGU�CTG�CFFTGUUGF�
G�I��

UGCUQPCNKV[��FC[�QH�YGGM�GHHGEVU���EQPUKUVGPV�CUUQEKCVKQPU�CTG�UGGP�DGVYGGP�CEWVG�QEEWTTGPEGU�QH

TGURKTCVQT[�OQTDKFKV[�CPF�1 �GZRQUWTG���6JG�GXKFGPEG�KU�GURGEKCNN[�UVTQPI�HQT�JQURKVCN�

CFOKUUKQPU��CU�VJG�CUUQEKCVKQP�JCU�DGGP�UGGP�D[�PWOGTQWU�TGUGCTEJGTU�CV�C�XCTKGV[�QH�NQECNKVKGU

WUKPI�C�YKFG�TCPIG�QH�CRRTQRTKCVG�UVCVKUVKECN�CRRTQCEJGU���#NVJQWIJ�VJG�CDUQNWVG�UK\G�QH�VJG

GHHGEV�XCTKGF�UQOGYJCV�CETQUU�NQECNKVKGU�CPF�UVCVKUVKECN�CRRTQCEJGU��VJGUG�CPCN[UGU�UWIIGUV�VJCV�

KP�VJG�UWOOGTVKOG�
YJGP�OCP[�QVJGT�TGURKTCVQT[�KNNPGUU�ECWUGU�JCXG�CDCVGF���1 �CKT�RQNNWVKQP�KU�

CUUQEKCVGF�YKVJ�C�UWDUVCPVKCN�RQTVKQP�
QP�VJG�QTFGT�QH����VQ������QH�CNN�TGURKTCVQT[�JQURKVCN

XKUKVU�CPF�CFOKUUKQPU���/QTGQXGT��EGTVCKP�QH�VJGUG�CPCN[UGU�CNUQ�KPFKECVG�VJCV��QP�VJG�JKIJGUV

1 �FC[U��VJKU�RQNNWVCPV	U�GUVKOCVGF�EQPVTKDWVKQP�ECP�KPETGCUG�VQ�VJG�RQKPV�YJGTG�KV�KU�CUUQEKCVGF�

YKVJ�PGCTN[�JCNH�QH�CNN�TGURKTCVQT[�JQURKVCN�CFOKUUKQPU���/QTGQXGT��UKIPKHKECPV�CUUQEKCVKQPU�CNUQ

CTG�UGGP�DGVYGGP�1 �CPF�JQURKVCN�XKUKVU�CPF�CFOKUUKQPU�CV�GZRQUWTGU�DGNQY������RRO���J�FCKN[�

OCZKOWO�1 ��
#U�YCU�CNUQ�VJG�ECUG�HQT�VJG�1 �JQURKVCN�CFOKUUKQPU�VKOG�UGTKGU�UVWFKGU��OCP[�QH�VJG�

QNFGT�1 �OQTVCNKV[�UVWFKGU�JCF�OGVJQFQNQIKECN�QT�UVCVKUVKECN�YGCMPGUUGU�VJCV�RTGXGPVGF�ENGCT�

EQPENWUKQPU���*QYGXGT��UKPEG�VJG�TGNGCUG�QH�VJG�RTGXKQWU�ETKVGTKC�FQEWOGPVU��QPG�QH�VJG�VYQ

OQUV�WUGHWN�PGY�UVWFKGU�
-KPPG[�CPF�1\MC[PCM��������KPFKECVGF�UVCVKUVKECNN[�UKIPKHKECPV�GHHGEVU

D[�1 �QP�UJQTV�VGTO�
CEWVG��JWOCP�OQTVCNKV[���6JG�QPG�TGNGXCPV�PGY�UVWF[�VJCV�FKF�PQV�UJQY�

CP[�1 �CUUQEKCVKQP�
&QEMGT[�GV�CN���������GORNQ[GF�OWEJ�OQTG�GZVGPUKXG�ENKOCVG�CPF�

CWVQEQTTGNCVKQP�EQPVTQN�OGVJQFU�CPF�YCU�EQPFWEVGF�QXGT�C�OWEJ�UJQTVGT�VKOG�RGTKQF�VJCP�VJG

QVJGT�UVWF[���#NUQ��VJG�UVWF[�VJCV�UJQYGF�CP�1 �OQTVCNKV[�CUUQEKCVKQP�EQPUKFGTGF�CP�WTDCP�CTGC�

GZRGTKGPEKPI���J�OCZKOWO�1 �EQPEGPVTCVKQPU�CDQXG������RRO��YJGTGCU�VJG�QVJGT�UVWF[�CTGCU�


GCUVGTP�6GPPGUUGG�CPF�5V��.QWKU��/1��FKF�PQV���6JWU��CNVJQWIJ�VJG�CPCN[UKU�QH�FCKN[�UGTKGU�QH

JWOCP�OQTVCNKV[�CPF�CKT�RQNNWVKQP�JCU�[KGNFGF�UOCNN�DWV�UVCVKUVKECNN[�UKIPKHKECPV�CUUQEKCVKQPU

YKVJ�1 �KP�QPG�UVWF[��VJG�UGPUKVKXKV[�QH�VJKU�CUUQEKCVKQP�VQ�UVCVKUVKECN�OQFGNKPI�OGVJQFU�CPF�VQ�

1 �EQPEGPVTCVKQP�NGXGN�PGGFU�HWTVJGT�KPXGUVKICVKQP��

�������%JTQPKE�'HHGEVU�QH�1\QPG�'ZRQUWTG
���������+PVTQFWEVKQP

#V�VJG�VKOG�QH�VJG�RWDNKECVKQP�QH�VJG�RTGXKQWU�'2#�CKT�SWCNKV[�ETKVGTKC�FQEWOGPV


7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������NKVVNG�WUGHWN�FCVC�YGTG�CXCKNCDNG�QP�VJG�EJTQPKE

GHHGEVU�QH�1 �GZRQUWTG���6CDNG�������QH�VJCV�FQEWOGPV�UWOOCTK\GF�VJG�NKOKVGF�PWODGT�QH�

UVWFKGU�CXCKNCDNG�CV�VJCV�VKOG�CPF�EQPENWFGF�����KV�KU�WPNKMGN[�VJCV�CP[�QH�VJGUG�UVWFKGU�ECP�DG



�����

WUGF�VQ�FGXGNQR�SWCPVKVCVKXG�GZRQUWTG�TGURQPUG�TGNCVKQPUJKRU�HQT�CODKGPV�QZKFCPV�GZRQUWTGU��

(WTVJGT�UVWF[�QH�YGNN�FGHKPGF�RQRWNCVKQPU�QXGT�NQPI�RGTKQFU�QH�VKOG�KU�TGSWKTGF�DGHQTG�CP[

TGNCVKQPUJKR�DGVYGGP�RJQVQEJGOKECN�QZKFCPVU�CPF�VJG�RTQITGUUKQP�QH�EJTQPKE�FKUGCUGU�ECP�DG

EQPENWUKXGN[�FGOQPUVTCVGF�HTQO�RQRWNCVKQP�UVWFKGU��
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�

��������6JG�FQEWOGPV�PQVGF�VJCV�GZKUVKPI�UVWFKGU�HCKNGF�VQ�FGOQPUVTCVG�CP[�EQPUKUVGPV

TGNCVKQPUJKR�DGVYGGP�EJTQPKE�QZKFCPV�GZRQUWTG�CPF�EJCPIGU�KP�RWNOQPCT[�HWPEVKQP��EJTQPKE

U[ORVQOU��EJTQOQUQOCN�CDPQTOCNKVKGU��QT�EJTQPKE�FKUGCUG�OQTVCNKV[�

6JG�NCTIGUV�UVWF[�VJCV�JCF�DGGP�RGTHQTOGF�CV�VJG�VKOG�QH�VJG������ETKVGTKC�FQEWOGPV

YCU�VJCV�QH�&GVGNU�GV�CN��CV�VJG�7PKXGTUKV[�QH�%CNKHQTPKC�CV�.QU�#PIGNGU�
7%.#��
&GVGNU�GV�CN��

������������4QMCY�GV�CN�����������6JKU�UVWF[�GORNQ[GF�C�RQRWNCVKQP�DCUGF�UCORNG�QH

JQWUGJQNFU�KP�UGNGEVGF�EQOOWPKVKGU�KP�VJG�.QU�#PIGNGU�5QWVJ�%QCUV�#KT�$CUKP���#�UVCPFCTFK\GF

KPVGTXKGY�YCU�CFOKPKUVGTGF��CPF�KPFKXKFWCNU�WPFGTYGPV�XCTKQWU�VGUVU�QH�NWPI�HWPEVKQP���#KT

RQNNWVKQP�FCVC�YGTG�FGTKXGF�HTQO�C�PGVYQTM�QH�OQPKVQTKPI�UVCVKQPU�OCKPVCKPGF�D[�VJG�5QWVJ

%QCUV�#KT�3WCNKV[�/CPCIGOGPV�&KUVTKEV�QH�VJG�%CNKHQTPKC�#KT�4GUQWTEGU�$QCTF�
#4$����6JG

WUGHWNPGUU�QH�VJG�HKPFKPIU�QH�VJKU�UVWF[�YCU�EQPUKFGTGF�VQ�DG�NKOKVGF�FWG�VQ�C�PWODGT�QH�HCEVQTU��


���XCTKCDNG�VKOKPI�QH�VGUVKPI�KP�VJG�UGXGTCN�UVWF[�EQOOWPKVKGU�QXGT�C���[GCT�RGTKQF��
���RCWEKV[

QH�FCVC�QP�UGNH�UGNGEVKQP�
EQORNGVKQP�TCVGU�DGVYGGP����VQ������CPF�OKITCVKQP�KP�CPF�QWV�QH�VJG

UVWF[�EQOOWPKVKGU��
���KPEQPUKUVGPV�FGOQPUVTCVKQP�QH�TGRTQFWEKDKNKV[�QH�VJG�RWNOQPCT[�HWPEVKQP

OGCUWTGOGPVU��
���OKZGF�GVJPKEKV[�QH�VJG�UVWF[�RQRWNCVKQP��
���KPCFGSWCVG�FCVC�QP�KPFKXKFWCN

GZRQUWTG�CPF�HCKNWTG�VQ�CFLWUV�GZRQUWTG�GUVKOCVGU�HQT�OKITCVKQP�KP�CPF�QWV�QH�VJG�UVWF[�CTGCU�

CPF�
���OGVJQFU�GORNQ[GF�HQT�EQORCTKUQPU�QH�JGCNVJ�GHHGEVU�

6JG������ETKVGTKC�FQEWOGPV�CNUQ�UWOOCTK\GF�VJG�HKTUV�QH�VJG�#FXGPVKUV�*GCNVJ�5OQI


#*5/1)��UVWFKGU�
*QFIMKP�GV�CN���������QP�VJG�QEEWTTGPEG�QH�%12&�KP�TGNCVKQP�VQ�EJTQPKE

CKT�RQNNWVKQP�GZRQUWTGU���*QYGXGT��VJG�FCVC�HTQO�VJKU�HKTUV�RWDNKECVKQP�YGTG�HGNV�VQ�DG�QH�NKOKVGF

XCNWG�DGECWUG�QPN[�U[ORVQO�FCVC�YGTG�TGRQTVGF�CPF�VJG�GZRQUWTG�CUUGUUOGPV�YCU�KPUWHHKEKGPV�

���������4GEGPV�'RKFGOKQNQIKECN�5VWFKGU�QH�'HHGEVU�QH�%JTQPKE�'ZRQUWTG
$[�VJG�XGT[�PCVWTG�QH�VJG�RTQDNGO�QH�VJG�GUVCDNKUJOGPV�QH�C�NKPM�DGVYGGP�EJTQPKE

GZRQUWTG�VQ�1 �CPF�VJG�QEEWTTGPEG�QH�EJTQPKE�JGCNVJ�GHHGEVU��GRKFGOKQNQIKECN�UVWFKGU�TGOCKP�VJG�

QPN[�CRRTQCEJ�HQT�QDVCKPKPI�JWOCP�FCVC���#U�JCU�DGGP�PQVGF�KP�VJG������FQEWOGPV��RTKPEKRCN

RTQDNGOU�HQT�UWEJ�UVWFKGU�TGNCVG�VQ�
���VJG�URGEKHKECVKQP�QH�KPFKXKFWCN�GZRQUWTGU�QXGT�VJG

TGNGXCPV�RGTKQFU�QH�NKHG�QH�VJG�UVWF[�UWDLGEVU��
���VJG�EQKPEKFGPV�GHHGEVU�QH�QVJGT�QZKFCPV�URGEKGU


G�I���01 ��FGTKXCVKXG�CEKF�URGEKGU��CPF�QVJGT�CKT�RQNNWVCPVU�
CEKF�CGTQUQNU��RCTVKEWNCVG�URGEKGU��Z


���UGCUQPCN�GHHGEVU�VJCV�TGNCVG�VQ�RQNNWVCPV�CPF�OGVGQTQNQIKE�HCEVQTU��YJKEJ�CHHGEV�URGEKHKE

RWNOQPCT[�HWPEVKQP�OGCUWTGOGPVU�TGNGXCPV�FWTKPI�VJG�EQWTUG�QH�NQPIKVWFKPCN�UVWFKGU�QT�QXGT

UVWFKGU�VJCV�WVKNK\G�OWNVKRNG�ETQUU�UGEVKQPCN�UCORNGU��CPF�
���EQPVTQN�HQT�GHHGEVU�QH�HCEVQTU�UWEJ

CU�QEEWRCVKQPCN�GZRQUWTGU��EKICTGVVG�UOQMKPI��GVE���+P�CFFKVKQP��RCUV�GRKFGOKQNQIKE�UVWFKGU�JCXG

PQV�JCF�CEEGUU�VQ�CP[�JWOCP�JKUVQNQIKE�URGEKOGPU�KP�TGNCVKQP�VQ�VJG�GZRQUWTG�ITQWRU�WPFGT

UVWF[�PQT�JCXG�URGEKHKE�OGEJCPKUOU�DGGP�KPXGUVKICVGF�VQ�GZRNCKP�CP[�QH�VJG�U[ORVQO�QT

HWPEVKQPCN�QWVEQOGU�QDUGTXGF�

*KUVQNQIKE�CPF�+OOWPQNQIKE�'HHGEVU
5JGTYKP�JCU�RTGUGPVGF�UQOG�RTQXQECVKXG�RTGNKOKPCT[��JKUVQNQIKE�FCVC�CPF�WUGU�KV�VQ

QHHGT�C�J[RQVJGUKU�QP�VJG�KORQTVCPEG�QH�RCVJQNQIKE�EJCPIGU�KP�VJG�EGPVTKCEKPCT�TGIKQP�
%#4��QH

VJG�NWPI�KP�TGNCVKQP�VQ�EJTQPKE�RWNOQPCT[�GHHGEVU�QH�QZKFCPV�CKT�RQNNWVKQP�
5JGTYKP�������

5JGTYKP�CPF�4KEJVGTU����������1PN[�VJG�RWDNKECVKQP�VJCV�RTGUGPVU�VJG�RTKOCT[�FCVC�
5JGTYKP�



�����

������KU�TGXKGYGF�JGTG��DGECWUG�VJGTG�KU�UQOG�TGFWPFCPE[�KP�VJG�VYQ�CXCKNCDNG�RWDNKECVKQPU��

5JGTYKP�
������QDVCKPGF�NWPIU�HTQO�����UWDLGEVU�����VQ����[GCTU�QH�CIG��YJQ�FKGF�QH�C�UWFFGP

FGCVJ�YKVJQWV�GXKFGPEG�QH�QXGTV�FKUGCUG��NKXGF�KP�.QU�#PIGNGU�%QWPV[��JCF�PQ�CWVQRU[�GXKFGPEG

QT�JKUVQT[�QH�FTWI�WUG��CPF�JCF�PQ�NWPI�VTCWOC���#DPQTOCNKVKGU�QH�VJG�%#4�YGTG�GXCNWCVGF�D[

C�RCVJQNQIKUV�YJQ�YCU��DNKPFGF��VQ�DCUKE�FGOQITCRJKE�FCVC���%GPVTKCEKPCT�TGIKQP�FKUGCUG�YCU

FGHKPGF�CU�VJG�GZVGPUKQP�QH�C�TGURKTCVQT[�DTQPEJKQNKVKU�KPVQ�VJG�RTQZKOCN�CEKPCT�UVTWEVWTGU�
K�G��

EJTQPKE�KPHNCOOCVQT[�EGNNU�CPF�JKUVKQE[VGU�KPVQ�CNXGQNCT�FWEVU��UCEU��CPF�CNXGQNK�KOOGFKCVGN[

CFLCEGPV�VQ�C�TGURKTCVQT[�DTQPEJKQNG����6JG�QFFU�TCVKQ�HQT�UGXGTG�%#4�FKUGCUG�KP�UWDLGEVU�YJQ

NKXGF�KP�OGVTQRQNKVCP�.QU�#PIGNGU�XGTUWU�VJQUG�YJQ�NKXGF�KP�QVJGT�EKVKGU�KP�.QU�#PIGNGU�%QWPV[

YCU�����
����EQPHKFGPEG�NKOKV�=%.?������VQ�������C�ECNEWNCVKQP�DCUGF�QP�FCVC�KP�5JGTYKP

=����?�6CDNGU���CPF������

7PHQTVWPCVGN[��PQ�GZRQUWTG�FCVC�
QT�NKHGVKOG�TGUKFGPEG�FCVC��YGTG�CXCKNCDNG�HQT�VJG

UWDLGEVU�KP�VJG�5JGTYKP�UVWF[��PQT�YGTG�UOQMKPI�JKUVQTKGU��EQVKPKPG�TGUWNVU��QT�QEEWRCVKQPCN

JKUVQTKGU�CXCKNCDNG���6JG�UOQMKPI�JKUVQT[�FCVC�KU�QH�ETKVKECN�KORQTVCPEG�DGECWUG�TGURKTCVQT[

DTQPEJKQNKVKU�JCU�DGGP�UJQYP�VQ�DG�CP�GCTN[�RCVJQNQIKE�EJCPIG�HQWPF�KP�VJG�RWNOQPCT[�CKTYC[U

QH�[QWPI�UOQMGTU�
0KGYQGJPGT�GV�CN�����������#FFKVKQPCN�RTQDNGOU�HQT�VJKU�UVWF[�YGTG�VJG�HCEV

VJCV�OQUV�UWDLGEVU�YGTG�QH�NQY�UQEKQGEQPQOKE�UVCVWU��CPF�QPN[����QH�VJG�UWDLGEVU�YGTG�HGOCNG��

(WTVJGTOQTG��VJG�UVWF[�KU�NKOKVGF�D[�C�NCEM�QH�SWCPVKVCVKXG�OQTRJQOGVT[�QP�VJG�NWPI�URGEKOGPU

CPF�D[�VJG�NCEM�QH�C�EQPVTQN�ITQWR�HTQO�CP�CODKGPV�GPXKTQPOGPV�YKVJ�NQY�QZKFCPV�RQNNWVKQP��

6JGTGHQTG��CNVJQWIJ�5JGTYKP	U�FCVC�CTG�QH�EQPUKFGTCDNG�KPVGTGUV��RCTVKEWNCTN[�KP�TGNCVKQP�VQ�VJG

RTKOCVG�1 �GZRQUWTG�FCVC�VJCV�UJQY�UKOKNCT�GHHGEVU�
UGG�%JCRVGT����5GEVKQP���������VJG[�

EWTTGPVN[�CTG�PQV�QH�XCNWG�KP�VJG�FGVGTOKPCVKQP�QH�CRRTQRTKCVG�JWOCP�GZRQUWTG�NGXGNU�HQT�1 ��
PQT�FQ�VJG[�GXGP�GUVCDNKUJ�VJG�HCEV�VJCV�VJG�QZKFCPV�GPXKTQPOGPV�HQWPF�KP�OGVTQRQNKVCP�.QU

#PIGNGU��KPFGGF��KU�TGURQPUKDNG�HQT�VJG�QDUGTXGF�RCVJQNQIKE�EJCPIGU�

<YKEM�GV�CN��
������ECTTKGF�QWV�C�UVWF[�QH�CNNGTIKE�UGPUKVK\CVKQP�CPF�EGNNWNCT�KOOWPG

TGURQPUGU�KP�EJKNFTGP�
OGFKCP�CIG�QH����[GCTU��HTQO�HQWT�UEJQQNU�KP�VYQ�#WUVTKCP�EKVKGU���6YQ

[GCTU�QH�OGVGQTQNQIKE�FCVC�CPF�EQPVKPWQWUN[�OGCUWTGF�NGXGNU�QH�51 ��01 ��CPF�1 �YGTG� � �

CXCKNCDNG�HQT�DQVJ�EKVKGU���/QPKVQTU�YGTG�YKVJKP���MO�QH�VJG�UVWF[�UEJQQNU��GZEGRV�HQT�QPG

1 �OQPKVQT�VJCV�YCU����MO�HTQO�C�UEJQQN�KP�VJG��JKIJ��1 �CTGC����#NNGTIKE�FKUGCUGU��
TJKPKVKU�� �

EQPLWPEVKXKVKU��CPF�CUVJOC���TGURQPUG�VQ�RTKEM�VGUV�CPVKIGPU��VQVCN�+I'�EQPEGPVTCVKQP��PWODGT�QH

UWDLGEVU�YKVJ�+I'� ����M7�.��CPF�VQVCN�+I)�EQPEGPVTCVKQP�FKF�PQV�FKHHGT�DGVYGGP�VJG�UWDLGEVU

KP�VJG�VYQ�EKVKGU���#FLWUVOGPV�HQT�UGZ��CIG��CEVKXG�CPF�RCUUKXG�UOQMKPI��CPF�V[RGU�QH�EQQMKPI

CPF�JQOG�JGCVKPI�FKF�PQV�CNVGT�VJG�TGUWNVU���%JKNFTGP�HTQO�VJG�JKIJ�1 �GPXKTQPOGPV�JCF�UOCNN��

DWV�UVCVKUVKECNN[�UKIPKHKECPV��FGETGCUGU�KP�VJG�CDUQNWVG�CPF�TGNCVKXG�PWODGTU�QH�1-6�



JGNRGT�KPFWEGT��6�EGNNU�CPF�1-0-
�
PCVWTCN�MKNNGT��EGNNU�CPF�KPETGCUGU�KP�1-6�



UWRRTGUUQT��6�EGNNU���#FLWUVOGPV�HQT�CEVKXG�CPF�RCUUKXG�UOQMKPI�CPF�TGEGPV�TGURKTCVQT[�KNNPGUU

FKF�PQV�CNVGT�VJG�TGUWNVU���6JG�HTGSWGPE[�QH�UWDLGEVU�YKVJ�C�OGCUWTCDNG�2& �VQ�JKUVCOKPG�CNUQ��

YCU�KPETGCUGF�KP�VJG�JKIJ�1 �CTGC���0Q�TGNCVKQPUJKR�DGVYGGP�VJG�6�EGNN�HKPFKPIU�CPF�2& �QT� ��

CP[�QH�VJG�QVJGT�KOOWPQNQIKE�OCTMGTU�CTG�RTQXKFGF�

6JG�<YKEM�GV�CN��
������TGUWNVU�CTG�NKOKVGF�D[�NCEM�QH�CP[�GZRQUWTG�FCVC�CPF�D[�NCEM

QH�FGVCKN�HQT�VJG�1 �CPF�QVJGT�CODKGPV�CKT�RQNNWVKQP�FCVC���'ZEGRV�HQT�FCVC�QP�VJG�CXGTCIG�

RGTEGPVCIG�VKOG�CDQXG�URGEKHKE�NGXGNU�QH�1 ��VJGTG�CTG�PQ�WUGHWN�FCVC�VJCV�ECP�DG�CRRNKGF�VQ�VJG�

QDUGTXCVKQPU�TGRQTVGF���/QTGQXGT��VJG�FKHHGTGPEGU�QDUGTXGF�KP�VJG�XCTKQWU�6�EGNN�UWDUGVU�YGTG

TGNCVKXGN[�UOCNN�CPF�QH�SWGUVKQPCDNG�DKQNQIKECN�UKIPKHKECPEG���6JGTG�CTG�PQ�CPCN[UGU�VJCV�TGNCVG

VJG�6�EGNN�HKPFKPIU�VQ�VJG�ENKPKECN�CPF�HWPEVKQPCN�FCVC�
UGG�6CDNG�������VJCV�CTG�TGRQTVGF��

(KPCNN[��CNVJQWIJ�VJG�EQOOWPKVKGU�YGTG�UCKF�VQ�DG�UKOKNCT�QP�CNN�OGVGQTQNQIKE�CPF�QVJGT
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CODKGPV�RQNNWVKQP�FCVC��KPURGEVKQP�QH�VJG�CWVJQT	U�6CDNG���
<YKEM�GV�CN���������KPFKECVGU�VJCV

VJG�OGCP�
CXGTCIKPI�VKOG�PQV�IKXGP��01 �NGXGNU�KP�VJG�NQY�1 �EQOOWPKV[�YGTG�HQWTHQNF�ITGCVGT� �

VJCP�VJQUG�KP�VJG�JKIJ�1 �EQOOWPKV[�
����I�O �XGTUWU�����I�O ����0Q�FCVC�QP�CEKF�URGEKGU�QT�
� �

RCTVKENGU�CTG�RTQXKFGF��CNVJQWIJ�DQVJ�UVWF[�EKVKGU�YGTG�HTGG�QH�JGCX[�KPFWUVT[�CPF�JGCX[�VTCHHKE�

%CNFGTQP�)CTEKFWGP³U�GV�CN��
������JCXG�UVWFKGF�EJTQPKE�GZRQUWTG�VQ�VJG�CODKGPV�CKT

QH�UQWVJYGUVGTP�OGVTQRQNKVCP�/GZKEQ�%KV[�KP�TGNCVKQP�VQ�JKUVQNQIKE�CDPQTOCNKVKGU�QH�VJG�PCUCN

OWEQUC���6JG�GZRQUGF�ITQWR�EQPUKUVGF�QH�UWDLGEVU�YJQ�URGPV�CV�NGCUV���J�FC[�YJKNG�YQTMKPI�CV

C�PCXCN�JQURKVCN�KP�UQWVJYGUVGTP�OGVTQRQNKVCP�/GZKEQ�%KV[���0KPGV[�VYQ�RGTEGPV�QH�VJG�ITQWR

NKXGF�KP�VJG�UCOG�CTGC�CU�VJG�JQURKVCN��CPF�CNN�JCF�NKXGF�KP�UQWVJYGUVGTP�OGVTQRQNKVCP�/GZKEQ

%KV[�HQT� ��OQ�
P���������%QPVTQNU�EQPUKUVGF�QH�
���UWDLGEVU�YJQ�NKXGF�KP�8GTCETW\�CPF�YJQ

JCF�PQV�NGHV�VJKU�CTGC�QXGT�C�RGTKQF�QH�CV�NGCUV���[GCTU�DGHQTG�VJG�QPUGV�QH�VJG�UVWF[�
P������

CPF�
���PGY�CTTKXCNU�
����FC[�TGUKFGPEG�KP�UQWVJYGUVGTP�OGVTQRQNKVCP�/GZKEQ�%KV[��CV�VJG

PCXCN�JQURKVCN�YJQ�ECOG�HTQO�NQY�1 ���PQP�RQNNWVGF��RQTVU�
P���������0CUCN�DKQRUKGU�YGTG�

QDVCKPGF�HQT�CNN�UWDLGEVU�KP�/C[�VJTQWIJ�,WPG��������CU�YGTG�JKUVQTKGU�QP�TGUKFGPEG��UOQMKPI�

QEEWRCVKQP��CNNGTIKGU��GVE���#NN�VJTGG�ITQWRU�YGTG�OCVEJGF�HQT�CIG��UGZ���CPF�QEEWRCVKQP��

6JGTG�YGTG�PQ�FKHHGTGPEGU�KP�HCOKNKCN�CNNGTI[�JKUVQT[�QT�RGTUQPCN�UOQMKPI��
URGEKHKE�FCVC�PQV

IKXGP�KP�RCRGT����6JGTG�YCU�C�RTQITGUUKXG�KPETGCUG�KP�DQVJ�PCUCN�U[ORVQOU��CPF�PCUCN

JKUVQNQIKE�CDPQTOCNKVKGU�KP�TGNCVKQP�VQ�RTGUWOGF�1 �GZRQUWTG�
8GTCETW\���PGY�CTTKXCNU���

NQPI�VGTO�TGUKFGPVU�QH�UQWVJYGUVGTP�OGVTQRQNKVCP�/GZKEQ�%KV[����6JG�RTKPEKRCN�JKUVQNQIKE

EJCPIG�YCU�DCUCN�EGNN�J[RGTRNCUKC��YKVJ�USWCOQWU�EGNN�OGVCRNCUKC�CPF�OWEQUCN�CVTQRJ[

QEEWTTKPI�NGUU�HTGSWGPVN[���1PN[�����QH�VJQUG�YKVJ� ���FC[�TGUKFGPEG�KP�UQWVJYGUVGTP

OGVTQRQNKVCP�/GZKEQ�%KV[�UJQYGF�PQTOCN�OWEQUC�

7PHQTVWPCVGN[��PQ�CODKGPV�CKT�FCVC�YGTG�RTGUGPVGF�HQT�51 �QT�RCTVKENGU��YJKEJ�CTG�

UCKF�VQ�DG�NQY�TGNCVKXG�VQ�QVJGT�RCTVU�QH�VJG�EKV[��QT�QVJGT�RQNNWVCPVU�VJCV�EQWNF�DG�RTGUGPV��

+P�CFFKVKQP��DGECWUG�VJG�OQPVJN[�CXGTCIG�OCZKOCN�1 �EQPEGPVTCVKQPU�CTG�
CPF�JCXG�DGGP�UKPEG�

NCVG�������YGNN�CDQXG�VJG�EWTTGPV�7�5����J�UVCPFCTF�QH�����RRD��VJG�%CNFGTQP�)CTEKFWGP³U

GV�CN��
������FCVC�CTG�QH�NKOKVGF�XCNWG�VQ�WPFGTUVCPFKPI�NQY�CODKGPV�1 �GZRQUWTGU���
6JKU�

EQPENWUKQP�RTQDCDN[�CRRNKGU�GXGP�KH�QPG�EQPUKFGTU�VJG�FKHHGTGPV�EQPEGPVTCVKQPU�TGRTGUGPVGF�D[�C

IKXGP�RCTVU�RGT�DKNNKQP�XCNWG�CV�FKHHGTGPV�CNVKVWFGU����5WDLGEVU�KP�UQWVJYGUVGTP�OGVTQRQNKVCP

/GZKEQ�%KV[�CTG�UWDLGEVGF�VQ�1 �NGXGNU�QH�DGVYGGP�����CPF�����RRD�HQT�UGXGTCN�JQWTU�RGT�FC[�

KP�VJG�YKPVGT�CPF�URTKPI���&GURKVG�VJG�NCEM�QH�FCVC�QP�QVJGT�CKT�RQNNWVCPVU�CPF�URGEKHKE�GZRQUWTG

FCVC�HQT�KPFKXKFWCN�UWDLGEVU��VJKU�UVWF[�FQGU�RTQXKFG�WUGHWN�GXKFGPEG�VQ�UWIIGUV�WRRGT

TGURKTCVQT[�FCOCIG�CU�C�EQPUGSWGPEG�QH�RTQNQPIGF�GZRQUWTG�VQ�CODKGPV�CKT�OKZVWTGU�

2WNOQPCT[�(WPEVKQP��4GURKTCVQT[�5[ORVQOU��CPF�%JTQPKE�4GURKTCVQT[�&KUGCUG�
6JG�#FXGPVKUV�*GCNVJ�5OQI�5VWF[���5KPEG�VJG�RWDNKECVKQP�QH�VJG������ETKVGTKC

FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������C�PWODGT�QH�UVWFKGU�JCXG�DGGP

RWDNKUJGF�VJCV�CVVGORV�VQ�FGHKPG�EJTQPKE�TGURKTCVQT[�U[UVGO�JGCNVJ�GHHGEVU�KP�TGNCVKQPUJKR�VQ

CODKGPV�1 �EQPEGPVTCVKQPU�
UGG�6CDNG���������#OQPI�VJGUG��VJG�UGTKGU�QH�RWDNKECVKQPU�HTQO�VJG�

#*5/1)�UVWF[�
*QFIMKP�GV�CN���������'WNGT�GV�CN���������������#DDG[�GV�CN�������C�D��YKNN

DG�FKUEWUUGF�HKTUV�CPF�CU�C�UGV�
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6CDNG��������2CVJQNQIKE�CPF�+OOWPQNQIKE�%JCPIGU�#UUQEKCVGF�YKVJ�%JTQPKE�1\QPG�'ZRQUWTGC

%QPEGPVTCVKQPU
U� 2QNNWVCPVU CPF

'PXKTQPOGPVCN

8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEGRRO �I�O

0QV RTQXKFGF 0QV RTQXKFGF�

.QU #PIGNGU %QWPV[�

PQV HWTVJGT URGEKHKGF

#WVQRU[ UVWF[ QH NWPIU HTQO UWFFGP

FGCVJ XKEVKOU �� VQ �� [GCTU QNF YJQUG

TGUKFGPEG YCU .QU #PIGNGU %QWPV[�

GZCOKPCVKQP QH NWPIU HQT KPHNCOOCVQT[

EJCPIGU KP %#4 QH NWPIU�

/QUV UGXGTG %#4 FKUGCUG KP TGUKFGPVU QH

OGVTQRQNKVCP .QU #PIGNGU %QWPV[ XGTUWU

QVJGT EQWPV[ CTGCU� FCVC NKOKVGF D[ NCEM

QH UOQMKPI JKUVQT[� RGTUQPCN GZRQUWTG

CPF QEEWRCVKQPCN FCVC� KPVGTGUVKPI

J[RQVJGUKU� DWV TQNG QH 1 WPMPQYP��

5JGTYKP CPF

4KEJVGTU 
�����

����� VQ

������ VKOG

OGVTKE PQV

IKXGP

��� VQ ��� 1 �5VWF[ QH CNNGTIKE UGPUKVK\CVKQP CPF

EGNNWNCT KOOWPG TGURQPUGU KP EJKNFTGP


OGFKCP CIG� �� [GCTU� KP VYQ #WUVTKCP

EKVKGU� �����

5OCNN KPETGCUGU KP 1-6�



JGNRGT�KPFWEGT� CPF 1-6�



UWRRTGUUQT� 6�EGNNU CPF UOCNN FGETGCUG KP

PCVWTCN MKNNGT EGNNU KP �JKIJ� Q\QPG

EQOOWPKV[� KPETGCUG KP PWODGT QH

UWDLGEVU YKVJ OGCUWTCDNG 2& JKUVCOKPG��

KP �JKIJ� Q\QPG CTGC� PQ TGNCVKQPUJKR

DGVYGGP 6�EGNN HKPFKPIU CPF CP[ ENKPKECN

KOOWPQNQIKE OGCUWTG� NWPI HWPEVKQP� QT

2& � OGCPKPI QH TGUWNVU WPENGCT���

<YKEM GV CN�


�����

����� VQ

�����

OQPVJN[

CXGTCIG

#RRTQZ�

��� VQ ���

1� 5VWF[ QH PCUCN JKUVQNQI[ KP RGTUQPU

NKXKPI KP UQWVJYGUVGTP /GZKEQ %KV[ CPF

8GTCETW\� UWDLGEVU OCVEJGF QP CIG� UGZ�

QEEWRCVKQP� UKOKNCT CNNGTI[ CPF UOQMKPI

JKUVQTKGU�

+PETGCUGF QEEWTTGPEG QH PCUCN F[URNCUKC KP

UQWVJYGUVGTP /GZKEQ %KV[ TGUKFGPVU�

GURGEKCNN[ VJQUG YKVJ OQTG VJCP � [GCTU

TGUKFGPEG� PQ FCVC QP QVJGT CKT RQNNWVCPVU�

FCVC PQV FKTGEVN[ TGNCVCDNG VQ 7�5�

EQPFKVKQPU DGECWUG /GZKEQ %KV[ TGUKFGPVU

CTG GZRQUGF VQ 1 NGXGNU DGVYGGP ��� CPF�

��� RRO HQT UGXGTCN JQWTU GCEJ FC[� CNN

[GCT NQPI� YKVJ TGNCVKXGN[ HGY FC[U DGNQY

��� RRO�

%CNFGTQP�

)CTEKFWGP³U GV CN�


�����

5GG #RRGPFKZ # HQT CETQP[OU CPF CDDTGXKCVKQPU�C
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5[ORVQOU��CPF�%JTQPKE�4GURKTCVQT[�&KUGCUGC

%QPEGPVTCVKQPU
U�

2QNNWVCPVU CPF 'PXKTQPOGPVCN

8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEGRRO �I�O

����� OGFKCP

CXGTCIG CPPWCN

JQWTN[ XCNWG

�� 1 � 5VWF[ QH TGNCVKQPUJKR QH CKT RQNNWVKQP VQ NGXGNU QH (8%�

('8 � CPF 2'(4 DCUGF QP ���� VQ ���� UWRRNGOGPV�

VQ 0*#0'5 CPF FCVC HTQO '2# 5#41#& OQPKVQTKPI

U[UVGO� UWDLGEVU � VQ �� [GCTU QH CIG� GZRQUWTG XCNWGU

DCUGF QP JQWTN[ 1 XCNWGU HQT RTGXKQWU ��� FC[U� FCVC�

HQT 652� 01 � CPF 51 � CPF FCVC HQT KORQTVCPV� �

FGOQITCRJKE� UOQMKPI� CPF JGCNVJ EQXCTKCVGU�

0QPNKPGCT TGNCVKQPUJKR DGVYGGP CPPWCN CXGTCIG 1�

CPF HWPEVKQP OGCUWTGOGPVU YKVJ VJTGUJQNF CV

CRRTQZKOCVGN[ ����� RRO� HKPFKPIU NKOKVGF D[

KPCDKNKV[ VQ EQPVTQN HQT OWNVKRNG RQNNWVCPV GHHGEVU�

TGNCVKXGN[ ETWFG CUUKIPOGPV QH GZRQUWTG� FCVC

EQPUKUVGPV YKVJ GHHGEV QP HQTEGF HNQY CV 1 NGXGNU CV�

QT DGNQY ���� RRO�

5EJYCTV\ 
�����

����� VQ ����� ��VJ

RGTEGPVKNG CPPWCN

OGCP ��J FCKN[ OCZ

�� VQ �� 1 � ���� VQ ���� ETQUU�UGEVKQPCN UVWF[ QH �PF� VQ �VJ�

ITCFG UVWFGPVU KP 1PVCTKQ CPF /CPKVQDC� %CPCFC� FCVC

QP 51 � 01 � PKVTCVGU� CPF UWNHCVGU� TGURKTCVQT[ JGCNVJ�� �

FGOQITCRJKE� UOQMKPI� CPF JQOG EQQMKPI HWGN FCVC�

CPF URKTQOGVT[�

1PVCTKQ VQYP JCF OQTG 1 FC[U  ����� RRO� UOCNN�

FGETGOGPVU 
���� KP (8% CPF ('8 YGTG HQWPF KP�

VJG 1PVCTKQ VQYP EQORCTGF VQ VJG /CPKVQDC VQYP�

CP[ 1 RQUUKDNG GHHGEVU YGTG EQORNGVGN[ EQPHQWPFGF�

YKVJ 51 GHHGEVU��

5VGTP GV CN�


�����

����� VQ �����

CPPWCN OGCP ��J

FCKN[ OCZ

�� VQ �� 1 � ���� VQ ���� ETQUU�UGEVKQPCN UVWF[ QH

�� VQ ���[GCT�QNF EJKNFTGP HTQO


P � ������ HKXG TWTCN VQYPU KP 1PVCTKQ CPF HKXG VQYPU

KP 5CUMCVEJGYCP� %CPCFC� FCVC QP 51 � UWNHCVGU� 01 �� �

01 � CPF 2/ � TGURKTCVQT[ JGCNVJ OWNVKRNG EQXCTKCVGU�� ��

URKTQOGVT[ KPENWFKPI HNQY CV OKF�NWPI XQNWOGU�

1PVCTKQ VQYPU JCF JKIJGT NGXGNU QH 1 CPF 51 KP� �

UWOOGT OQPVJU CPF HQT ��VJ CPF ��VJ�RGTEGPVKNGU QH

FKUVTKDWVKQPU� ��VJ RGTEGPVKNG OGCP ��J OCZKOC YGTG

�� RRD XU� �� RRD HQT 1 CPF ���� �I�O XU��
�

��� �I�O HQT 51 � OCIPKVWFG QH ('8 CPF (8%�
� �

GHHGEVU YCU UKOKNCT VQ 5VGTP GV CN� 
������ PQ GHHGEV

HQT OKF�XQNWOG HNQYU� GZEGRV HQT UWDLGEVU YKVJ

CUVJOC� EQKPEKFGPEG QH KPETGCUGF 1 CPF 51� �

RTGENWFGU FGHKPKVG UVCVGOGPVU EQPEGTPKPI 1 GHHGEVU��

5VGTP GV CN�


�����

����� VQ �����

CXGTCIG JQWTN[

EQPEGP�

VTCVKQPU� ���� VQ

����

�� VQ ��� 1 �5VWF[ QH EJTQPKE TGURKTCVQT[ U[ORVQOU KP CFWNVU YKVJ

WUG QH ���� 0CVKQPCN *GCNVJ +PVGTXKGY 5WTXG[ FCVC CPF

���� VQ ���� '2# 5#41#& FCVC� FCVC QP TGURKTCVQT[

JGCNVJ� FGOQITCRJ[� CPF UOQMKPI� CPF FCVC HQT 652�

&CVC HQT QPN[ ��� QH VJQUG GNKIKDNG EQWNF DG WUGF�

CXGTCIG JQWTN[ 1 EQPEGPVTCVKQP QXGT RGTKQF ���� VQ�

���� CUUQEKCVGF YKVJ TGRQTV QH UKPWUKVKU CPF JC[

HGXGT CHVGT EQPVTQN HQT EQXCTKCVGU CPF 652� PQ

CUUQEKCVKQP YKVJ CUVJOC QT GORJ[UGOC� NCTIG

COQWPV QH FCVC TGFWEVKQP� NCEM QH CFGSWCVG GZRQUWTG

CUUKIPOGPV� NCEM QH QEEWRCVKQPCN GZRQUWTG JKUVQTKGU�

CPF NCEM QH CFGSWCVG FCVC QP QVJGT RQNNWVCPVU OCMG

TGUWNVU XGT[ FKHHKEWNV VQ KPVGTRTGV�

2QTVPG[ CPF

/WNNCJ[ 
�����
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%QPEGPVTCVKQPU
U� 2QNNWVCPVU CPF

'PXKTQPOGPVCN

8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEGRRO �I�O

����� VQ �����

CXGTCIG */8

�� VQ ��� 1 �%TQUU�UGEVKQPCN UVWF[ QH EJKNFTGP CIGU � VQ

�� [GCTU KP C EQOOWPKV[ KP #WUVTKCP CNRU

FKXKFGF KPVQ VJTGG \QPGU DCUGF QP 51 � 01 �� �

CPF 1 � TGURKTCVQT[ JGCNVJ� FGOQITCRJKE� CPF�

URKTQOGVT[ FCVC�

1PN[ FKHHGTGPEG KP TGURKTCVQT[ JKUVQT[ YCU KPETGCUGF CFLWUVGF RTGXCNGPEG QH

CUVJOC KP \QPG YKVJ JKIJGUV 1 
����� ����� RRO */8� XU� VJG \QPGU�

YKVJ NQYGT 1 EQPEGPVTCVKQPU 
����� ����� RRO */8� ����� ����� RRO�

*/8�� PQ OGCPKPIHWN FKHHGTGPEGU KP URKTQOGVT[ KPFKEGU� FCVC NKOKVGF D[

WUG QH UKPING OQPKVQTKPI UKVG HQT ����� MO CTGC� GHHGEVU QH 51 CPF 01 QP�
� �

CUVJOC RTGXCNGPEG PQV YGNN UVWFKGF�

5EJOKV\DGTIGT GV CN�


�����

���� VQ ����

��OQ OGCP FCKN[

RGCM JQWTN[

XCNWGU HQT

.CPECUVGT CPF

)NGPFQTC�

TGURGEVKXGN[

��� VQ ��� 1ZKFCPVU ��[GCT HQNNQY�WR QH .CPECUVGT CPF )NGPFQTC�

%#� EQJQTVU� HTQO 7%.# RQRWNCVKQP UVWF[ QH

%14& TGUVTKEVGF VQ PQPUOQMKPI� PQP�

*KURCPKE YJKVGU� � VQ �� [GCTU QNF�

0Q FKHHGTGPEG KP TGURKTCVQT[ U[ORVQOU QXGT HQNNQY�WR HQT GKVJGT

EQOOWPKV[� CETQUU CNN CIG ITQWRU� UNQRG QH 2JCUG +++ QH 0 YCUJQWV�

FGVGTKQTCVGF OQTG TCRKFN[ KP )NGPFQTC� KP UWDLGEVU ��� [GCTU QH CIG� OQTG

TCRKF FGETGCUG KP URKTQOGVTKE KPFKEGU KP )NGPFQTC� KPVGTRTGVCVKQP JCORGTGF

D[ NCTIG NQUUGU VQ HQNNQY�WR� KPCDKNKV[ VQ FKUGPVCPING OWNVKRNG RQNNWVCPV

GHHGEVU�

&GVGNU GV CN� 
�����

���� VQ ����

OGCP RGCM FCKN[

RGCM JQWTN[

XCNWGU ���� VQ

����� .QPI

$GCEJ CPF

.CPEGUVGT�

TGURGEVKXGN[

�� VQ ��� 1ZKFCPVU �� VQ ��[GCT HQNNQY�WR QH .CPECUVGT CPF .QPI

$GCEJ� %#� EQJQTVU HTQO 7%.# %14&

UVWF[� .QPI $GCEJ YKVJ JKIJGT 01 � 51 � CPF� �

652 VJCP .CPECUVGT�

#NN TGRQTVGF GZEGUU HWPEVKQPCN FGENKPG HQT .QPI $GCEJ NKMGN[ FWG VQ DKCU KP

FGENKPG GUVKOCVGU DGVYGGP NQECVKQPU� FCVC PQV WUGHWN YKVJ TGICTF VQ RQUUKDNG

1 GHHGEVU��

&GVGNU GV CN� 
�����

0QV TGRQTVGF 1ZKFCPV 2TGXCNGPEG QH TGURKTCVQT[ U[ORVQOU KP

PQPUOQMKPI 5GXGPVJ &C[ #FXGPVKUVU TGUKFKPI

HQT CV NGCUV �� [GCTU KP JKIJ� 
5QWVJ %QCUV� CPF

NQY� 
5CP (TCPEKUEQ� 5CP &KGIQ�

RJQVQEJGOKECN CKT RQNNWVKQP CTGCU QH

%CNKHQTPKC� #4$ TGIKQPCN CKT DCUKP OQPKVQTKPI

FCVC HQT QZKFCPVU� 01 � 51 � %1� 652� CPF� �

51 HTQO ���� VQ ������

5NKIJVN[ KPETGCUGF RTGXCNGPEG QH TGURKTCVQT[ U[ORVQOU KP JKIJ RQNNWVKQP

CTGC� CHVGT CFLWUVKPI HQT EQXCTKCDNGU� ��� ITGCVGT TKUM HQT %12& FWG VQ CKT

RQNNWVKQP 
PQV URGEKHKE VQ QZKFCPVU�� RCUV UOQMGTU JCF ITGCVGT TKUM VJCP

PGXGT�UOQMGTU� YJGP RCUV UOQMGTU YGTG GZENWFGF� TKUM HCEVQTU YGTG

UKOKNCT� +P CFFKVKQP� KPUWHHKEKGPV GZRQUWTG CUUGUUOGPV CPF EQPHQWPFKPI D[

GPXKTQPOGPVCN EQPFKVKQPU NKOKV VJG SWCPVKVCVKXG WUG QH VJKU UVWF[�

*QFIMKP GV CN� 
�����
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%QPEGPVTCVKQPU
U�
2QNNWVCPVU CPF

'PXKTQPOGPVCN 8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEGRRO �I�O �

0QV TGRQTVGF 1ZKFCPV %TQUU�UGEVKQPCN CPCN[UKU QH CDQXG RQRWNCVKQPU� WUGU

JQWTU CDQXG XCTKQWU �VJTGUJQNF� XCNWGU HQT QZKFCPVU�

652� 51 DCUGF WRQP %CNKHQTPKC� '2#� CPF 9QTNF�

*GCNVJ 1TICPK\CVKQP OCZ NGXGNU� RGTKQF EQXGTGF� ����

VQ ����� FCVC CXCKNCDNG HQT KORQTVCPV EQXCTKCVGU 
UGZ�

QEEWRCVKQP� GPXKTQPOGPVCN VQDCEEQ UOQMG� TCEG� CIG�

GFWECVKQP� RCUV UOQMKPI��

1: 
��� OQUV UKIPKHKECPVN[ CUUQEKCVGF YKVJ %12& CHVGT CFLWUVOGPV

HQT EQXCTKCVGU� PWODGT QH JQWTU CDQXG JKIJGT VJTGUJQNFU NGUU

UKIPKHKECPV� YJGP 652� 51 � CPF 1: 
��� GPVGTGF KP UCOG TGITGUUKQP��

652 
���� QPN[ RQNNWVCPV CUUQEKCVGF YKVJ %12&� JKIJ EQTTGNCVKQP

DGVYGGP 1: 
���� 652 
����� CPF 51 
JQWTU OQTG VJCP � RRJO���

+ORTQXGF GZRQUWTG CUUGUUOGPV QXGT RTGXKQWU RCRGT� JQYGXGT� PQ

ENGCT UVCVGOGPV RQUUKDNG CDQWV GHHGEVU QH QZKFCPVU FWG VQ EQNKPGCTKV[

YKVJ 652 CPF 51 ��

'WNGT GV CN�


�����

0QV TGRQTVGF 1 � 5COG CU #DDG[ GV CN� 
����C� DWV CPCN[UKU CRRNKGF VQ

%12& UGXGTKV[ CPF C �OWNVK�RQNNWVCPV� CPCN[UKU

RGTHQTOGF� CNUQ GXCNWCVGF GHHGEV QH WUKPI FCVC HQT

FKHHGTGPV VKOG RGTKQFU QH CODKGPV CKT OQPKVQTKPI�

%WOWNCVKXG KPEKFGPEG QH %12& U[ORVQOU YJGP GCEJ RQNNWVCPV

GPVGTGF UGRCTCVGN[� UKOKNCT VQ CDQXG UVWF[� LQKPV GHHGEVU QH 1< 
���

CPF 652 
���� CPF OGCP EQPEGPVTCVKQPU QH GCEJ RQNNWVCPV GXCNWCVGF

QPN[ HQT EWOWNCVKXG CUVJOC KPEKFGPEG� 652 
���� GPVGTGF NQIKUVKE

TGITGUUKQP KP RTGHGTGPEG VQ 1< 
��� DWV OGCP 1 EQPEGPVTCVKQP�

GPVGTGF KP RTGHGTGPEG VQ OGCP 652� EJCPIG KP CUVJOC UGXGTKV[

CUUQEKCVGF YKVJ OGCP 1 EQPEGPVTCVKQP 
���� VQ ����� CPF YKVJ�

GZEGGFCPEG HTGSWGPE[ HQT 1< 
���� 1< 
���� CPF 652 
����

EQPUKFGTGF UGRCTCVGN[� HKPFKPIU HQT CUVJOC UGXGTKV[ UKOKNCT VQ

EWOWNCVKXG KPEKFGPEG YJGP 652 CPF 1 GXCNWCVGF VQIGVJGT� KP PQ�

CPCN[UKU FKF 652 CPF 1 DQVJ TGOCKP LQKPVN[ UKIPKHKECPV� PQT YGTG�

VJGTG CP[ KPVGTCEVKQPU� FCVC WPCDNG VQ WPGSWKXQECNN[ FKUGPVCPING

GHHGEVU QH KPFKXKFWCN RQNNWVCPVU�

#DDG[ GV CN�


�����

5GG #RRGPFKZ # HQT CETQP[OU CPF CDDTGXKCVKQPU�C
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6JG�DCUKE�RQRWNCVKQP�HQT�VJGUG�UVWFKGU�TGRTGUGPVU�%CNKHQTPKC�TGUKFGPV��5GXGPVJ�&C[

#FXGPVKUVU�CIGF�����[GCTU�QH�CIG�YJQ�JCF�NKXGF����[GCTU�QT�NQPIGT�
CU�QH�#WIWUV�������KP

GKVJGT�C�JKIJ�QZKFCPV�RQNNWVGF�CTGC�
5QWVJ�%QCUV�#KT�$CUKP�=.QU�#PIGNGU�CPF�XKEKPKV[?�CPF�C�

RQTVKQP�QH�VJG�PGCTD[�5QWVJGCUV�&GUGTV�#KT�$CUKP��QT�C�NQY�RQNNWVKQP�CTGC�
5CP�(TCPEKUEQ�QT

5CP�&KGIQ����6JKU�UCORNG�YCU�UWRRNGOGPVGF�D[�CP�CFFKVKQPCN�ITQWR�QH�UWDLGEVU�YJQ�OGV�VJG

���[GCT�TGUKFGPEG�TGSWKTGOGPV�DWV�YJQ�ECOG�HTQO�NQY�GZRQUWTG�TWTCN�CTGCU�KP�%CNKHQTPKC���6JG

VQVCN��DCUGNKPG�UCORNG�
/CTEJ�������EQORTKUGF�������KPFKXKFWCNU��QH�YJQO�������GPTQNNGF��

(TQO�VJKU�ITQWR������EWTTGPV�UOQMGTU�CPF�����UWDLGEVU�YJQ�JCF�NKXGF�QWVUKFG�QH�VJG

FGUKIPCVGF�CTGCU�HQT�C�RQTVKQP�QH�VJG�RTGXKQWU����[GCTU�YGTG�GZENWFGF���&GVCKNGF�TGURKTCVQT[

KNNPGUU�CPF�QEEWRCVKQPCN�JKUVQTKGU�YGTG�QDVCKPGF���+P�VJGUG�UVWFKGU����%12&��TGHGTU�VQ��FGHKPKVG

EJTQPKE�DTQPEJKVKU����FGHKPKVG�GORJ[UGOC���CPF��FGHKPKVG�CUVJOC��CU�FGHKPGF�D[�VJG�UVWF[

SWGUVKQPPCKTG���/GCUWTGU�QH�RWNOQPCT[�HWPEVKQP�CTG�PQV�KPENWFGF�

#KT�OQPKVQTKPI�FCVC�YGTG�QDVCKPGF�HTQO�VJG�%CNKHQTPKC�#4$�OQPKVQTKPI�U[UVGO��

0KPGV[�PKPG�RGTEGPV�QH�VJG�UWDLGEVU�
GZENWFKPI�VJG�TWTCN�UWRRNGOGPV��NKXGF�CV�C�FKUVCPEG�HTQO

VJG�PGCTGUV�#4$�OQPKVQTKPI�UKVG�VJCV�YCU�EQPUKFGTGF�VQ�RTQXKFG�TGNCVKXGN[�TGNKCDNG

EQPEGPVTCVKQP�GUVKOCVGU�HQT�VJG�QWVFQQT��CODKGPV�GPXKTQPOGPV�CV�VJGKT�TGUKFGPEG��

%QPEGPVTCVKQPU�CV�VJG�OQPKVQTU�YGTG�KPVGTRQNCVGF�VQ�VJG�EGPVTQKF�QH�GCEJ�TGUKFGPVKCN�\KR�EQFG

HTQO�VJG�VJTGG�PGCTGUV�OQPKVQTKPI�UKVGU�YKVJ�VJG�WUG�QH�C���4 �KPVGTRQNCVKQP���5WDUGSWGPV�

FGXGNQROGPV�QH�GZRQUWTG�KPFKEGU�VQQM�CEEQWPV�QH�VJG�KORTQXGOGPVU�KP�#4$�FCVC�CHVGT������

&CVC�YGTG�CXCKNCDNG�HQT�VQVCN�QZKFCPVU��1 ��652��51 ��01 ��%1��CPF�51 �
GZENWFKPI������VQ� � � �

������

6JG�KPKVKCN�TGRQTV�HTQO�VJKU�UVWF[�YCU�UWOOCTK\GF�KP�VJG������ETKVGTKC�FQEWOGPV


7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������$CUGF�WRQP�C�OWNVKRNG�NQIKUVKE�TGITGUUKQP�VJCV�

CFLWUVGF�HQT�UOQMKPI��QEEWRCVKQP��TCEG��UGZ��CIG��CPF�GFWECVKQP��KV�YCU�GUVKOCVGF�VJCV

TGUKFGPEG�KP�VJG�5QWVJ�%QCUV�#KT�$CUKP�EQPHGTTGF�C�����KPETGCUG�KP�TKUM�HQT�RTGXCNGPV�%12&��

0Q�GUVKOCVGU�QH�GZRQUWTG�YGTG�RTQXKFGF��CPF�VJG�FCVC�YGTG�EQPUKFGTGF�VQ�DG�QH�NKOKVGF�WVKNKV[�

+P�VJGKT������RWDNKECVKQP��'WNGT�GV�CN��RTQXKFGF�GZRQUWTG�GUVKOCVGU�DCUGF�QP�VJG

EWOWNCVKXG�PWODGT�QH�JQWTU��QXGT����[GCTU�RTKQT�VQ�VJG�DCUGNKPG��VJCV�KPFKXKFWCNU�NKXGF�KP

GPXKTQPOGPVU�CV�XCTKQWU�QZKFCPV�VJTGUJQNFU��DGIKPPKPI�CV����RRJO�=1:�
���?�
�����I�O ��CPF�

VJG�VQVCN�FQUCIG�VQ�YJKEJ�VJG[�YQWNF�DG�GZRQUGF���6JG�GUVKOCVGU�KP�VJKU�TGRQTV�FKF�PQV�EQTTGEV

HQT�VKOG�URGPV�KPFQQTU���9JGP�VJG�1:�
����YCU�VJG�QPN[�RQNNWVCPV�EQPUKFGTGF��GCEJ�����J�[GCT

KPETGOGPV�KP�GZRQUWTG�YCU�CUUQEKCVGF�YKVJ�C�����KPETGCUG�KP�TKUM�HQT�%12&�KP�C�OWNVKRNG

NQIKUVKE�TGITGUUKQP�CPCN[UKU�VJCV�CFLWUVGF�HQT�GHHGEVU�QH�QEEWRCVKQP��RCUUKXG�GZRQUWTG�VQ�VQDCEEQ

UOQMG��RGTUQPCN�UOQMKPI��UGZ��CIG��TCEG��CPF�GFWECVKQP�
DCUGNKPG�FCVC�QPN[����/QTGQXGT��VJG

FCVC�YGTG�EQORCVKDNG�YKVJ�C�VJTGUJQNF�GHHGEV�CV����RRJO���*QYGXGT��YJGP�JQWTU�CDQXG�C�652

EQPEGPVTCVKQP�QH������I�O �=652�
����?�CPF�51 �EQPEGPVTCVKQP�QH���RRJO�YGTG�KPENWFGF�KP�VJG�
�

NQIKUVKE�TGITGUUKQP�OQFGN��QPN[�652�
�����YCU�CUUQEKCVGF�YKVJ�VJG�QEEWTTGPEG�QH�%12&���0Q

UKIPKHKECPV�KPVGTCEVKQPU�YGTG�HQWPF�DGVYGGP�VJG�XCTKQWU�RQNNWVCPV�VJTGUJQNFU���6JG�CWVJQTU

PQVGF�VJCV�VJGKT�HCKNWTG�VQ�EQPVTQN�HQT�VKOG�URGPV�KPFQQTU�OC[�JCXG�NGF�VQ�CP�WPFGTGUVKOCVKQP�QH

VJG�QZKFCPV�GHHGEV��/QTGQXGT��VJG�HCEV�VJCV�����QH�VJG�XCTKCPEG�QH�1:�
����YCU�GZRNCKPGF�D[

VJG�QVJGT�RQNNWVCPVU�EGTVCKPN[�TGFWEGF�VJG�RQYGT�QH�VJKU�UVWF[�VQ�FGVGEV�CP�KPFGRGPFGPV�GHHGEV�QH

QZKFCPVU�QP�VJG�QEEWTTGPEG�QH�%12&���6JG�CWVJQTU�CNUQ�PQVGF�VJG�NKOKVCVKQPU�KORQUGF�D[�VJG

ETQUU�UGEVKQPCN�PCVWTG�QH�VJG�FCVC�VJCV�YGTG�WUGF�KP�VJKU�CPCN[UKU���6JWU��QP�VJG�DCUKU�QH�VJKU

UVWF[��PQ�ENGCT�UVCVGOGPV�EQWNF�DG�OCFG�CDQWV�VJG�EJTQPKE�TGURKTCVQT[�U[UVGO�GHHGEVU�QH�QZKFCPV

GZRQUWTG�



�����

#�OCLQT�KORTQXGOGPV�KP�VJG�OGVJQFU�HQT�CUUGUUOGPV�QH�GZRQUWTG�YCU�RTGUGPVGF�KP

#DDG[�GV�CN�
����C����2TGXKQWU�GZRQUWTG�GUVKOCVGU�YGTG�TGHKPGF�D[�VJG�EQORWVCVKQP�QH��GZEGUU

EQPEGPVTCVKQPU��
EQPEGPVTCVKQP�OKPWU�EWVQHH��UWOOGF�QXGT�CNN�TGNGXCPV�VKOG�RGTKQFU�CPF

EQTTGEVGF�HQT�OKUUKPI�FCVC����'ZRQUWTGU�CNUQ�YGTG�EQTTGEVGF�HQT�VKOG�URGPV�CV�YQTM�CPF�VKOG

CYC[�HTQO�TGUKFGPEG��YKVJ�GUVKOCVGU�RTQXKFGF�HQT�VJG�GPXKTQPOGPVU�YJGTG�YQTM�QEEWTTGF�CPF

HQT�IGQITCRJKE�CTGCU�CYC[�HTQO�TGUKFGPEG���6JG�SWCNKV[�QH�VJG�KPVGTRQNCVKQPU�
KP�VGTOU�QH

FKUVCPEG�QH�OQPKVQT�HTQO�TGUKFGPEG�\KR�EQFGU��CNUQ�YCU�GXCNWCVGF�CPF�KPEQTRQTCVGF�KPVQ�VJG

GUVKOCVGU���#FLWUVOGPVU�YGTG�OCFG�HQT�VJG�VKOG�URGPV�KPFQQTU�D[�KPFKXKFWCNU���0GY�KPFKEGU

YGTG�FGXGNQRGF�VJCV�YGTG�DCUGF�QP�1 ��TCVJGT�VJCP�QP�VQVCN�QZKFCPVU���6JG�KPXGUVKICVQTU�

FGOQPUVTCVGF�EQTTGNCVKQP�EQGHHKEKGPVU�QH������DGVYGGP�OQPVJN[�OGCP�VQVCN�QZKFCPVU�CPF�1 �CV�

EQPEGPVTCVKQPU�����RRJO���
+V�UJQWNF�DG�PQVGF�VJCV�C�OQTG�CRRTQRTKCVG�EQORCTKUQP�YQWNF�JCXG

DGGP�DGVYGGP�VJG�OGCP�CPF�VJG�FKHHGTGPEGU�QH�VJG�VYQ�OGCUWTGOGPVU��

6JG�CDQXG�GUVKOCVGU�YGTG�CRRNKGF�VQ�FCVC�VJCV�KPENWFGF���[GCTU�QH�HQNNQY�WR�QH�VJG

UVWF[�RQRWNCVKQP�
#DDG[�GV�CN�������D����6JKU�CPCN[UKU�HQEWUGF�QP�KPEKFGPV�QEEWTTGPEG�QH

QDUVTWEVKXG�CKTYC[U�FKUGCUG�
#1&`UCOG�FGHKPKVKQP�CU�HQT�%12&�CDQXG����+PEKFGPV�U[ORVQOU

QH�#1&�YGTG�UKIPKHKECPVN[�CUUQEKCVGF�YKVJ�JQWTU�CDQXG�UGXGTCN�652�VJTGUJQNFU��DWV�PQV�YKVJ

JQWTU�CDQXG�CP[�1 �VJTGUJQNF���6JGTG�YCU�C�UWIIGUVKQP�QH�CP�CUUQEKCVKQP�DGVYGGP�JQWTU�CDQXG�

���RRJO�1 �=1<�
���?�CPF�VJG���[GCT�EWOWNCVKXG�KPEKFGPEG�QH�CUVJOC�=44�HQT�����J�[GCT�

CDQXG�1<�
�����������
����%.��������VQ������?�CPF�FGHKPKVG�DTQPEJKVKU�
44���

�����=����%.��������VQ�����?����#RRTQZKOCVGN[�����QH�VJG�UVWF[�RQRWNCVKQP�GZRGTKGPEGF�CV

NGCUV�����J�KP�GZEGUU�QH�VJG�1<�
����ETKVGTKQP���%WOWNCVKXG�KPEKFGPEG�GUVKOCVGU�YGTG�CFLWUVGF

YKVJ�VJG�WUG�QH�%QZ�RTQRQTVKQPCN�JC\CTF�OQFGNU�HQT�VJG�UCOG�XCTKCDNGU�PQVGF�KP�VJG�QTKIKPCN

RWDNKECVKQP�QH�*QFIMKP�GV�CN��
�������CU�YGNN�CU�VJG�RTGUGPEG�QH�RQUUKDNG�U[ORVQOU�KP������CPF

EJKNFJQQF�TGURKTCVQT[�KNNPGUU�JKUVQT[���0QPG�QH�VJG�CPCN[UGU�KPENWFGF�DQVJ�1 �CPF�652�

VJTGUJQNFU���0Q�FCVC�YGTG�RTQXKFGF�QP�VJG�FGVCKNU�QH�VJG�UWDLGEVU�CXCKNCDNG�HQT�VJG�RTQURGEVKXG

CPCN[UKU�CPF�VJGKT�TGRTGUGPVCVKXGPGUU�XGTUWU�VJG�GPVKTG�DCUG�RQRWNCVKQP���6JGTGHQTG��CUUWOKPI

PQ�DKCU�FWG�VQ�UGNGEVKXG�NQUU�VQ�HQNNQY�WR��VJGUG�FCVC�CTG�EQPUKUVGPV�YKVJ�C�UOCNN�1 �GHHGEV�CPF�

CTG�NKOKVGF�D[�VJG�UCOG�EQPUKFGTCVKQPU�QH�EQNKPGCTKV[�CPF�UWDUGSWGPV�TGFWEVKQP�QH�RQYGT�PQVGF

CDQXG�

#PQVJGT�CPCN[UKU�D[�#DDG[�GV�CN��
������GXCNWCVGF�EJCPIGU�KP�TGURKTCVQT[�U[ORVQO

UGXGTKV[�YKVJ�VJG�652�CPF�1 �VJTGUJQNFU�PQVGF�CDQXG���+P�VJKU�CPCN[UKU��NQIKUVKE�TGITGUUKQP��

TCVJGT�VJCP�%QZ�RTQRQTVKQPCN�JC\CTF�OQFGNKPI��YCU�WUGF�VQ�CUUGUU�EWOWNCVKXG�KPEKFGPEG�QH

EQORQPGPVU�QH�VJG�%12&�#1&�EQORNGZ��CPF�OWNVKRNG��NKPGCT�TGITGUUKQP�YCU�WUGF�VQ�GXCNWCVG

EJCPIGU�KP�U[ORVQO�UGXGTKV[���9JGP�1 �YCU�EQPUKFGTGF�D[�KVUGNH��VJGTG�YCU�C�VTGPF�VQYCTF�CP�

KPETGCUGF�TKUM�QH�CUVJOC�HQT�C�������J�CXGTCIG�CPPWCN�KPETGOGPV�KP�VJG�1<�
����ETKVGTKQP�
44

������������%.��������VQ���������+P�VJKU�CPCN[UKU��VJGTG�YCU�C�UWIIGUVKQP�VJCV�TGEGPV�CODKGPV

1 �EQPEGPVTCVKQPU�YGTG�OQTG�TGNCVGF�VQ�EWOWNCVKXG�KPEKFGPEG�VJCP�RCUV�EQPEGPVTCVKQPU���%JCPIG�

KP�CUVJOC�UGXGTKV[�UEQTG�YCU�CUUQEKCVGF�UKIPKHKECPVN[�YKVJ�VJG������VQ������CXGTCIG�CPPWCN

GZEGGFCPEG�HTGSWGPE[�HQT�1 �VJTGUJQNFU�QH����CPF����RRJO���0Q�UKIPKHKECPV�GHHGEVU�YGTG�HQWPF�

HQT�%12&�QT�DTQPEJKVKU�CNQPG���+P�EQPVTCUV�VQ�VJG�CDQXG�UVWF[�QH�EWOWNCVKXG�KPEKFGPEG��VJG

KPXGUVKICVQTU�ECTTKGF�QWV�CP�CPCN[UKU�KP�YJKEJ�652�
�����CPF�1<�
����YGTG�CNNQYGF�VQ�EQORGVG

HQT�GPVT[�KPVQ�C�OQFGN�VQ�GXCNWCVG�CUVJOC�EWOWNCVKXG�KPEKFGPEG�CPF�EJCPIGU�KP�UGXGTKV[���+P�VJG

EWOWNCVKXG�KPEKFGPEG�OQFGN�VJCV�GORNQ[GF�GZEGGFCPEG�HTGSWGPEKGU�
PWODGT�QH�JQWTU�CDQXG

VJTGUJQNF���652�
�����GPVGTGF�DGHQTG�1<�
�����YJGP�CXGTCIG�CPPWCN�OGCP�EQPEGPVTCVKQPU�YGTG

WUGF��1 �GPVGTGF�DGHQTG�652���(TQO�VJKU��VJG�CWVJQTU�EQPENWFGF�VJCV�DQVJ�652�CPF�1 �YGTG� �

TGNGXCPV�VQ�CUVJOC�EWOWNCVKXG�KPEKFGPEG���+P�PQ�ECUG�FKF�DQVJ�RQNNWVCPVU�TGOCKP�UKIPKHKECPV



�����

UKOWNVCPGQWUN[�KP�VJG�UCOG�TGITGUUKQP���0Q�KPVGTCEVKQPU�YGTG�QDUGTXGF�DGVYGGP�652�CPF�1 �HQT�

GKVJGT�OGVTKE���#�UKOKNCT�TGUWNV�YCU�QDUGTXGF�HQT�EJCPIG�KP�CUVJOC�UGXGTKV[���#U�KP�RTGXKQWU

CPCN[UGU��VJGTG�YCU�C�JKIJ�EQTTGNCVKQP�DGVYGGP�652�
�����CPF�1<�
����GZEGGFCPEG�HTGSWGPEKGU


������CPF�VJGKT�TGURGEVKXG�CXGTCIG�CPPWCN�OGCP�EQPEGPVTCVKQPU�
������

6JG�#*5/1)�UVWF[�TGRTGUGPVU�VJG�OQUV�GZVGPUKXG�GHHQTV�VQ�FCVG�VQ�RTQXKFG�TGCNKUVKE

GZRQUWTG�GUVKOCVGU�YKVJKP�VJG�EQPUVTCKPVU�QH�C�NCTIG��RQRWNCVKQP�DCUGF�UVWF[���/QTGQXGT��VJG

GZRQUWTG�GUVKOCVGU�HQT�RJQVQEJGOKECN�QZKFCPVU�JCXG�DGGP�VKGF�VQ�EWTTGPV�1 �NGXGNU�CPF�JCXG�

VCMGP�KPVQ�CEEQWPV�OCP[�QH�VJG�UQWTEGU�QH�KPCEEWTCE[�CPF�KORTGEKUKQP�KP�VJG�CUUKIPOGPV�QH

GZRQUWTGU�VQ�KPFKXKFWCNU�
UJQTV�QH�FGVCKNGF�RGTUQPCN�OQPKVQTKPI����#U�UWEJ��VJG[�FQ�TGRTGUGPV�C

EQPUKFGTCDNG�KORTQXGOGPV�QXGT�CNN�QVJGT�UVWFKGU�VQ�FCVG���0QPGVJGNGUU��KV�KU�PQV�RQUUKDNG�HTQO

VJGUG�FCVC�VQ�FGVGTOKPG�KH�VJGTG�KU�CP�GHHGEV�QH�1 �QP�VJG�QWVEQOGU�VJCV�YGTG�UVWFKGF���6JKU�

NCTIGN[�KU�FWG�VQ�VJG�FKHHKEWNV[�QH�RCTVKVKQPKPI�GHHGEVU�DGVYGGP�1 �CPF�RCTVKENGU����

1VJGT�5VWFKGU���5WDUGSWGPV�VQ�VJG�RWDNKECVKQP�QH�VJG������ETKVGTKC�FQEWOGPV��VYQ

CFFKVKQPCN�RWDNKECVKQPU�JCXG�GOGTIGF�HTQO�VJG�7%.#�UVWF[�
&GVGNU�GV�CN�����������������6JG

FCVC�RTGUGPVGF�CTG�FGTKXGF�HTQO�VJG�UCOG�RQRWNCVKQP�DCUGU�VJCV�YGTG�WUGF�KP�RTGXKQWU

RWDNKECVKQPU��CPF��VJGTGHQTG��VJG[�CTG�UWDLGEV�VQ�VJG�UCOG�NKOKVCVKQPU�VJCV�YGTG�EKVGF�KP�VJG

KPVTQFWEVKQP�VQ�VJKU�UGEVKQP���

+P�������&GVGNU�GV�CN��TGRQTVGF�C���[GCT�HQNNQY�WR�UVWF[�QH�YJKVG��PQP�*KURCPKE

UWDLGEVU�HTQO�VJG�.CPECUVGT�CPF�)NGPFQTC�UVWF[�CTGCU���6JG�����CPF���OQ�OGCP�RGCM�JQWTN[

VQVCN�QZKFCPV�XCNWGU�HTQO������VQ������HQT�.CPECUVGT�CPF�)NGPFQTC�YGTG���CPF����RRJO�CPF

���CPF����RRJO��TGURGEVKXGN[���1PN[����CPF�����QH�UWDLGEVU��TGURGEVKXGN[��YGTG�TGVGUVGF�YKVJ

DQVJ�VJG�SWGUVKQPPCKTG�CPF�OGCUWTGU�QH�NWPI�HWPEVKQP���'HHGEVU�QH�CKT�RQNNWVKQP�QP�VJG�FC[U�QH

VGUVKPI�YGTG�GXCNWCVGF�D[�EQORCTKPI�NWPI�HWPEVKQP�VGUV�TGUWNVU�KP�C�UWDITQWR�QH�KPFKXKFWCNU�YJQ

YGTG�VGUVGF�VJTGG�VKOGU�CV����VQ���OQ�KPVGTXCNU���0Q�GHHGEV�YCU�QDUGTXGF��DWV�VJG�RQYGT�VQ�HKPF

FKHHGTGPEGU�YCU�NQY���1XGT�VJG�HQNNQY�WR�RGTKQF��VJGTG�YGTG�PQ�EJCPIGU�KP�TGRQTVGF�TGURKTCVQT[

U[ORVQOU�HQT�GKVJGT�EQOOWPKV[���+P�CFWNVU�
����[GCTU�QH�CIG��YJQ�PGXGT�UOQMGF��CNN

URKTQOGVTKE�CPF�PKVTQIGP�YCUJQWV�TGUWNVU�UJQYGF�OQTG�TCRKF�FGVGTKQTCVKQP�KP�)NGPFQTC��

&KHHGTGPEGU�YGTG�UKIPKHKECPV�QPN[�HQT�OKF�GZRKTCVQT[�HNQYU�CPF�HQT�UNQRG�QH�2JCUG�+++�HTQO�VJG

PKVTQIGP�YCUJQWV�EWTXG���6JG�GHHGEVU�YGTG�ITGCVGT�KP�HGOCNGU��KP�YJQO�EJCPIGU�KP�('8 �CNUQ�

YGTG�UKIPKHKECPV���+P�UWDLGEVU�NGUU�VJCP����[GCTU�QH�CIG��QPN[�EJCPIGU�KP�UNQRG�QH�2JCUG�+++�YGTG

UKIPKHKECPV��CNVJQWIJ�(8%�KP�)NGPFQTC�HGOCNGU�YCU�NQYGT�VJCP�VJCV�QDUGTXGF�KP�.CPECUVGT�

6JG�TGUWNVU�QH�VJKU�UVWF[�TGOCKP�NKOKVGF�D[�VJG�NCEM�QH�CFGSWCVG�GZRQUWTG�FCVC�CPF

VJG�HCKNWTG�VQ�EQPVTQN�HQT�VJG�RQUUKDNG�GHHGEVU�QH�QVJGT�CODKGPV�RQNNWVCPV�FKHHGTGPEGU�DGVYGGP�VJG

EQOOWPKVKGU���2TQDNGOU�YKVJ�NQUU�VQ�HQNNQY�WR�TGRTGUGPV�C�UKIPKHKECPV�KUUWG��GURGEKCNN[�HQT�VJG

RWNOQPCT[�HWPEVKQP�OGCUWTGOGPVU��IKXGP�VJCV�CRRTQZKOCVGN[�����QH�VJG�QTKIKPCN�UWDLGEVU�YGTG

PQV�CXCKNCDNG�HQT�TGRGCVGF�VGUVKPI���$CUGNKPG�EQORCTCDKNKV[�KU�CNUQ�QH�EQPEGTP�DGECWUG�UWDLGEVU

YJQ�YGTG�TGVGUVGF�KP�.CPECUVGT�JCF�C�DGVVGT�UNQRG�QH�2JCUG�+++�VJCP�VJQUG�PQV�TGVGUVGF���$GECWUG

VJKU�OGCUWTG�OQUV�EQPUKUVGPVN[�FKHHGTGF�DGVYGGP�VJG�VYQ�UVWF[�EQOOWPKVKGU��VJG�RQUUKDKNKV[�QH

UGNGEVKQP�DKCU�KU�XGT[�TGCN���1XGTCNN��VJGUG�TGUWNVU�FQ�PQV�UVTGPIVJGP�VJG�WUGHWNPGUU�QH�VJKU�UVWF[

HQT�VJG�CVVTKDWVKQP�QH�CP�GHHGEV�QH�QZKFCPV�GZRQUWTG�QP�TGURKTCVQT[�JGCNVJ�

6JG������TGRQTV�HTQO�VJG�7%.#�ITQWR�EQORCTGF�.CPECUVGT�YKVJ�.QPI�$GCEJ��VJG

NCVVGT�CTGC�YKVJ�TGNCVKXGN[�JKIJ�NGXGNU�QH�51 ��UWNHCVGU��01 ��CPF�J[FTQECTDQPU��CU�YGNN�CU� Z

KPETGCUGF�VQVCN�QZKFCPV�NGXGNU�
OGCP���J�FCKN[�RGCM�XCNWGU�������VQ����������RRJO�XGTUWU

����RRJO��TGURGEVKXGN[��
&GVGNU�GV�CN�����������#U�CDQXG��VJG�CPCN[UKU�YCU�TGUVTKEVGF�VQ�PQP�

*KURCPKE�YJKVGU�YJQ�PGXGT�UOQMGF�EKICTGVVGU�CPF�YKVJ���[GCTU�QH�HQNNQY�WR���1PN[�����QH�VJG

.CPECUVGT�EQJQTV�CPF�����QH�VJG�.QPI�$GCEJ�EQJQTV�JCF�RWNOQPCT[�HWPEVKQP�TGVGUVGF�QP�VYQ
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QEECUKQPU���1XGT�VJG�CIG�TCPIG�QH����VJTQWIJ����[GCTU��EJCPIGU�KP�UNQRG�QH�2JCUG�+++�QH�VJG

PKVTQIGP�YCUJQWV�EWTXG�CPF�OQUV�URKTQOGVTKE�KPFKEGU�YGTG�UKIPKHKECPVN[�YQTUG�KP�.QPI�$GCEJ�

EQORCTGF�VQ�.CPECUVGT���+P�UWDLGEVU�WPFGT����[GCTU�QH�CIG��VJGTG�YGTG�UKIPKHKECPV�FKHHGTGPEGU�KP

UNQRG�QH�2JCUG�+++��GURGEKCNN[�KP�UWDLGEVU���VQ����[GCTU�QH�CIG�

#NN�QH�VJG�NKOKVCVKQPU�KFGPVKHKGF�HQT�VJG������TGRQTV�CRRN[�VQ�VJKU�TGRQTV�CU�YGNN��

/QTGQXGT��EQORCTKUQP�DGVYGGP�VJG�VYQ�EQOOWPKVKGU�QH�VJG�KPVGTNCDQTCVQT[�FKHHGTGPEGU�
OQDKNG

NCDQTCVQT[�XGTUWU�7%.#�TGHGTGPEG�NCDQTCVQT[�����UCORNG��KPFKECVGF�VJCV�CXGTCIG�CPPWCN

FGETGOGPVU�KP�('8 �YGTG�GZCIIGTCVGF�D[�����O.�[GCT�
UVCPFCTF�GTTQT�v��O.�[GCT��KP�.QPI�

$GCEJ�XGTUWU����O.�[GCT�
v��O.�[GCT��KP�.CPECUVGT���#RRNKECVKQP�QH�VJKU�FKHHGTGPEG�VQ�VJG

FCVC�KP�VJGKT�6CDNG��#�YQWNF�UWIIGUV�VJCV�VJG��UKIPKHKECPV��FKHHGTGPEG�KP�('8 �HQT�DQVJ�OCNGU�

CPF�HGOCNGU�OC[�DG�NCTIGN[��KH�PQV�GPVKTGN[��FWG�VQ�DKCU���6JWU��CNN�QH�VJG�HWPEVKQPCN�FKHHGTGPEGU

TGRQTVGF�KP�VJKU�UVWF[�CTG�UWURGEV�QP�VJKU�DCUKU�CNQPG���6JKU��QH�EQWTUG��KIPQTGU�CP[�CFFKVKQPCN

DKCUGU�VJCV�OC[�JCXG�DGGP�FWG�VQ�VJG�NCTIG�NQUUGU�VQ�HQNNQY�WR�KP�DQVJ�EQOOWPKVKGU�

#�PWODGT�QH�CFFKVKQPCN�UVWFKGU�JCXG�CFFTGUUGF�FCVC�TGNGXCPV�VQ�VJG�EJTQPKE�GHHGEVU�QH

1 �QP�TGURKTCVQT[�JGCNVJ�
UGG�6CDNG��������

5EJYCTV\�
������GXCNWCVGF�VJG�GHHGEV�QH�CKT�RQNNWVKQP�QP�EJKNFTGP�CPF�[QWPI�CFWNVU

CIGU���VQ����[GCTU�YKVJ�VJG�WUG�QH�FCVC�FGTKXGF�HTQO�0*#0'5�++�
5GEQPF�0CVKQPCN�*GCNVJ�CPF

0WVTKVKQP�'ZCOKPCVKQP�5WTXG[��(GDTWCT[������VQ���������#NN�KPFKXKFWCNU�KP�GCEJ�EGPUWU�VTCEV

YGTG�CUUKIPGF�CXGTCIG�RQNNWVCPV�XCNWGU�FGTKXGF�HTQO�OQPKVQTU�NQECVGF�YKVJKP����OKNGU�QH�VJG

EGPVTQKF�QH�VJG�EGPUWU�VTCEV���#XGTCIG�JQWTN[�XCNWGU�HQT�VJG�����FC[U�RTGEGFKPI�URKTQOGVT[

YGTG�WUGF��CPF�CP�CPPWCN�CXGTCIG�YCU�ETGCVGF�HQT�1 �
'2#�5VQTCIG�CPF�4GVTKGXCN�QH�

#GTQOGVTKE�&CVC�=5#41#&?�FCVCDCUG����(QT�1 �
EJGOKNWOKPGUEGPEG�CPF�WNVTCXKQNGV�=78?�

URGEVTQUEQR[���UKZ�QH�VJG�UGXGP�JQWTN[�TGCFKPIU�DGVYGGP�������C�O��CPF������R�O��YGTG

TGSWKTGF�VQ�KPENWFG�C�FC[	U�FCVC���1PN[�������QH�VJG�������
�������QH�VJG�UWDLGEVU�NKXGF�ENQUG

GPQWIJ�VQ�C�OQPKVQT�VQ�JCXG�1 �GZRQUWTGU�CUUKIPGF�VQ�VJGO���&CVC�HQT�652��01 ��CPF�51� � �

YGTG�CUUKIPGF�VQ�������������CPF�������QH�VJG�UWDLGEVU��TGURGEVKXGN[���#PCN[UGU�YGTG�TGUVTKEVGF

VQ�EQPUKFGTCVKQP�QH�UKPING�RQNNWVCPVU��DGECWUG�VJG�CWVJQT�TGRQTVGF�VJCV�VJGTG�YCU�KPUWHHKEKGPV

QXGTNCR�DGVYGGP�VJG�NQECVKQPU�YJGTG�FCVC�YGTG�CXCKNCDNG�HQT�CNN�QT�CP[�EQODKPCVKQP�QH

RQNNWVCPVU���&CVC�HQT�C�XCTKGV[�QH�TGNGXCPV�RGTUQPCN�CPF�FGOQITCRJKE�EQXCTKCVGU�YGTG�CXCKNCDNG��

5VCVKUVKECN�CPCN[UGU�CRRTQRTKCVG�VQ�VJG�EQTTGNCVKQP�UVTWEVWTG�QH�VJG�FCVC�
KPFWEGF�D[�VJG�UCORNKPI

FGUKIP�QH�0*#0'5��YGTG�WVKNK\GF���6JGTG�YCU�C�PQPNKPGCT�TGNCVKQPUJKR�DGVYGGP�VJG�CPPWCN

JQWTN[�CXGTCIG�1 �EQPEGPVTCVKQP�CPF�(8%��('8 ��CPF�2'(4���#�VJTGUJQNF�QH�GHHGEV�CTQWPF� �

�����RRO�YCU�QDUGTXGF��CDQXG�YJKEJ�VJGTG�CRRGCTGF�VQ�DG�C�NKPGCT�FGENKPG�KP�(8%�
QPN[�FCVC

UJQYP�ITCRJKECNN[����6JG�GHHGEV�RGTUKUVGF�CHVGT�EQPVTQN�HQT�UGZ��TCEG��CIG��HCOKN[�KPEQOG�

GFWECVKQPCN�NGXGN��EJTQPKE�TGURKTCVQT[�U[ORVQOU��CPF�UOQMKPI�JKUVQT[���4GUWNVU�YGTG�NKVVNG

CHHGEVGF�D[�TGIKQP�QT�WUG�QH�C���[GCT�CXGTCIKPI�VKOG���1\QPG�NGXGNU�CDQXG�VJG�VJTGUJQNF�YGTG

UKIPKHKECPVN[�CUUQEKCVGF�YKVJ�CP�(8%�������C�TGUWNV�PQV�UGGP�HQT�652�DWV�QDUGTXGF�HQT�01 ��
6JG�OCLQT�NKOKVCVKQP�QH�VJG�5EJYCTV\�
������CPCN[UKU�KU�VJG�KPCDKNKV[�VQ�FKUVKPIWKUJ

DGVYGGP�VJG�GHHGEVU�QH�1 ��652��CPF�01 �CPF�VJG�EJQKEG�QH�QPN[�C�UKPING�OGVTKE�HQT�1 �
JQWTN[� � �

CXGTCIG����5WRRQTV�HQT�VJG�HQTOGT�EQPEGTP�ECP�DG�UGGP�KP�VJG�UKOKNCTKV[�QH�VJG�GHHGEVU�QH�01�

CPF�1 �KP�VJG�NQIKUVKE�TGITGUUKQP�CPCN[UGU��YJKEJ�UWIIGUVU�VJCV�VJG�TGUWNVU�EQWNF�TGHNGEV�VJG�LQKPV�

GHHGEV�QH�C�PWODGT�QH�URGEKGU�KP�C�EQORNGZ�QZKFCPV�GPXKTQPOGPV���6JG�QRGTCVKPI�CUUWORVKQP

VJCV�PGCT�VGTO�
���VQ���[GCT��GZRQUWTG�TGCUQPCDN[�TGHNGEVU�C��NKHGVKOG��QH�GZRQUWTG�KU�JKIJN[

UWURGEV�KP�VJG�OQDKNG�7�5��RQRWNCVKQP���+P�HCEV��TGUVTKEVKQP�QH�VJG�CPCN[UKU�VQ�UWDLGEVU�YJQ�UVKNN

TGUKFGF�KP�VJG�UVCVG�KP�YJKEJ�VJG[�YGTG�DQTP�NGF�VQ�UNKIJV�TGFWEVKQPU�QH�1 �GHHGEV��GURGEKCNN[�HQT�

('8 �CPF�2'(4���&GURKVG�VJGUG�NKOKVCVKQPU��VJG�FCVC�FQ�UWIIGUV�VJCV��HQT�EJKNFTGP�CPF�[QWPI�
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CFWNVU��KH�VJGTG�KU�C�EJTQPKE�1 �GHHGEV�
QT��OQTG�CEEWTCVGN[�HQT�VJGUG�FCVC��C�UWDEJTQPKE�GHHGEV��

QP�NWPI�HWPEVKQP��KV�EQWNF�QEEWT�CV�NGXGNU�CV�QT�DGNQY�����RRD���*QYGXGT��VJG�RCTVKEWNCT�RCVVGTP

QH�GZRQUWTG�
RGCMU��UGCUQP��GVE���VJCV�OC[�DG�TGNGXCPV�ECPPQV�DG�FKUEGTPGF�HTQO�VJGUG�FCVC�

+P�������5VGTP�GV�CN��TGRQTVGF�C�ETQUU�UGEVKQPCN�UVWF[��EQPFWEVGF�KP������CPF������

QH�VJG�TGNCVKQPUJKR�DGVYGGP�TGURKTCVQT[�JGCNVJ�GHHGEVU�QH�UGEQPF��VJTQWIJ�UKZVJ�ITCFG�EJKNFTGP�KP

VYQ�%CPCFKCP�EQOOWPKVKGU�
QPG�KP�UQWVJGTP�1PVCTKQ�CPF�QPG�KP�UQWVJGTP�/CPKVQDC����6JG

1PVCTKQ�TGIKQP�YCU�EJCTCEVGTK\GF�D[�NQY�NGXGNU�QH�ICUGQWU�RQNNWVCPVU�
51 �CPF�01 ��CPF� �

OQFGTCVGN[�GNGXCVGF�NGXGNU�QH�RCTVKEWNCVG�UWNHCVG��(2U��CPF�1 ���(TGSWGPV�GRKUQFGU�QH�GNGXCVGF�

UWNHCVG�CPF�1 �EQPEGPVTCVKQPU�QEEWTTGF�KP�VJG�UWOOGT�CPF�GCTN[�HCNN���6JG�/CPKVQDC�EQOOWPKV[�

YCU�PQV�UWDLGEV�VQ�VJG�UCOG�RCVVGTP�QH�CKT�RQNNWVCPVU���)CUGU�CPF�1 �
OGCUWTGF�D[�

EJGOKNWOKPGUEGPEG��YGTG�UCORNGF�EQPVKPWQWUN[��CPF�652��UWNHCVGU��CPF�VQVCN�PKVTCVGU�YGTG

UCORNGF�GXGT[�UKZVJ�FC[���(KZGF�OQPKVQTKPI�UVCVKQPU�YGTG�GUVCDNKUJGF�CV�VJG�EGPVGT�QH�GCEJ

EQOOWPKV[��CPF�OQPKVQTKPI�YCU�ECTTKGF�QWV�HTQO�1EVQDGT������VQ�#RTKN��������1\QPG

OGCUWTGOGPVU�KP�1PVCTKQ�YGTG�FGTKXGF�HTQO�UKVGU�DGVYGGP����VQ����MO�HTQO�VJG�UVWF[�CTGC��

#XGTCIG�CPPWCN�OCZKOWO�1 �EQPEGPVTCVKQPU�YGTG�UKOKNCT�KP�VJG�VYQ�EQOOWPKVKGU�
������CPF�

������RRO�KP�1PVCTKQ�CPF�/CPKVQDC��TGURGEVKXGN[���DWV�VJG�HTGSWGPE[�QH�GNGXCVGF�1 �GXGPVU�


 ������RRO��%CPCFKCP�UVCPFCTF�HQT���J�OCZKOWO��YCU�OQTG�HTGSWGPV�KP�1PVCTKQ�
���FC[U�

VJCP�KP�/CPKVQDC�
��FC[U��KP��������0KPGV[�VYQ�RGTEGPV�QH�VJG�UWDLGEVU�
P����������RTQXKFGF

FCVC�HTQO�FGVCKNGF�SWGUVKQPPCKTGU��DWV�QPN[�����
�������RTQXKFGF�URKTQOGVTKE�FCVC�
VGUVGF�KP

HCNN�CPF�YKPVGT�OQPVJU����6JGTG�YGTG�PQ�OGCPKPIHWN�FKHHGTGPEGU�KP�VJG�RTGXCNGPEG�QH�CNN�QH�VJG

TGURKTCVQT[�JGCNVJ�QWVEQOGU�UVWFKGF�CHVGT�CFLWUVOGPV�HQT�RCTGPVCN�UOQMKPI��ICU�EQQMKPI��UGZ�

NGPIVJ�QH�TGUKFGPEG��RCTGPVCN�GFWECVKQP��CPF�RCUV�TGURKTCVQT[�KNNPGUU�JKUVQT[���1PVCTKQ�EJKNFTGP

JCF�C����NQYGT�(8%�
CFLWUVGF�HQT�CIG��UGZ��JGKIJV��CPF�RCTGPVCN�UOQMKPI��CPF�C������NQYGT

('8 ��DQVJ�FKHHGTGPEGU�YGTG�UVCVKUVKECNN[�UKIPKHKECPV���6JG�FKHHGTGPEGU�YGTG�UQOGYJCV�ITGCVGT�

YJGP�EJKNFTGP�YKVJ�WPFGTN[KPI�TGURKTCVQT[�KNNPGUU�QT�U[ORVQOU�YGTG�GZENWFGF�HTQO�VJG

CPCN[UGU���6JGUG�FCVC�CTG�XGT[�FKHHKEWNV�VQ�KPVGTRTGV�KP�TGNCVKQP�VQ�1 �FWG�VQ�VJG�OCTMGF�

EQNKPGCTKV[�DGVYGGP�VJG�1 �CPF�UWNHCVG�NGXGNU�KP�1PVCTKQ���/QTGQXGT��VJG�FKHHGTGPEGU�QDUGTXGF�

KP�NWPI�HWPEVKQP�CTG�XGT[�UOCNN�
CP�CXGTCIG�QH����O.�CPF����O.�HQT�(8%�CPF�('8 ��
TGURGEVKXGN[��CPF�QH�SWGUVKQPCDNG�KORQTVCPEG�YKVJQWV�HWTVJGT�HQNNQY�WR�FCVC�QP�VJG�UWDLGEVU��

5WEJ�HQNNQY�WR�FCVC�YQWNF�PGGF�VQ�CVVGORV�VQ�KFGPVKH[�YJGVJGT�VJG�UOCNN�FGETGOGPVU�QDUGTXGF

CTG��CETQUU�VJG�DQCTF��YKVJ�TGURGEV�VQ�VJG�QXGTCNN�RQRWNCVKQP�QT�VJG�TGUWNV�QH�FGETGOGPVU�KP�C

UWUEGRVKDNG�UWDUGV�QH�VJG�RQRWNCVKQP��RCTVKEWNCTN[�C�UGV�QH�EJKNFTGP�CV�VJG�NQYGT�GPF�QH�VJG

RWNOQPCT[�HWPEVKQP�FKUVTKDWVKQP���+P�VJGUG�EJKNFTGP��UOCNN�FGETGOGPVU�OKIJV�DG�CUUQEKCVGF�YKVJ

CFXGTUG�TGURKTCVQT[�GHHGEVU�CU�C�TGUWNV�QH�VJGKT�CNTGCF[�NQYGTGF�
CDUQNWVG�QT�TGNCVKXG��NGXGNU�QH

NWPI�HWPEVKQP�

5VGTP�GV�CN��
������GZVGPFGF�VJG������CPF������
5VGTP�GV�CN���������UVWF[�VQ����TWTCN

%CPCFKCP�EQOOWPKVKGU���(KXG�VQYPU�KP�UQWVJYGUVGTP�1PVCTKQ�CPF�HKXG�VQYPU�KP�5CUMCVEJGYCP

YGTG�UGNGEVGF�CPF�UVWFKGF�DGVYGGP�5GRVGODGT������CPF�/CTEJ��������%JKNFTGP���VQ����[GCTU�QH

CIG�YGTG�UVWFKGF�
P����������YKVJ�VGEJPKSWGU�UKOKNCT�VQ�VJG�RTGXKQWU�UVWF[���+P�������51 ��
01 ��CPF�1 �YGTG�OQPKVQTGF�EQPVKPWQWUN[�VJTQWIJ�C����UKVG�PGVYQTM�
QPG�UKVG�KP�GCEJ�VQYP���� �

2CTVKENGU�YGTG�UCORNGF�GXGT[���FC[U�HQT����J�KP�5CUMCVEJGYCP�CPF�GXGT[���FC[U�KP�1PVCTKQ��

#PPWCN�OGCP���J�OCZKOWO�1 �EQPEGPVTCVKQPU�YGTG�UNKIJVN[�JKIJGT�KP�1PVCTKQ��DWV�VJG���VJ�CPF�

��VJ�RGTEGPVKNG�XCNWGU�YGTG�OWEJ�ITGCVGT�
��VJ������RRD�XGTUWU����RRD����VJ�������RRD�XGTUWU

���RRD����6JKU�YCU�RCTVKEWNCTN[�VTWG�HQT�VJG�OQPVJU�QH�,WPG�VQ�#WIWUV���6JG�NGXGNU�QH�2/ �CPF��

PKVTCVG�FKF�PQV�XCT[�DGVYGGP�VJG�CTGCU�CPF�YGTG�YGNN�YKVJKP�VJG�%CPCFKCP�#ODKGPV�#KT�3WCNKV[
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1DLGEVKXGU���#PPWCN�OGCP�51 �NGXGNU�YGTG�VJTGG�VQ�HQWT�VKOGU�ITGCVGT�KP�1PVCTKQ�EQOOWPKVKGU�


�����I�O �XGTUWU������I�O ��� �

6JG�CFLWUVGF�
CIG��UGZ��RCTGPVCN�GFWECVKQP��ICU�EQQMKPI��CPF�RCTGPVCN�UOQMKPI�

RTGXCNGPEG�QH�TGURKTCVQT[�U[ORVQOU�FKF�PQV�FKHHGT�COQPI�VJG����EQOOWPKVKGU���#FLWUVGF


JGKIJV��YGKIJV��RNWU�VJG�CDQXG�CFLWUVOGPV�HCEVQTU��(8%�CPF�('8 �CXGTCIGF�����CPF������

NGUU��TGURGEVKXGN[��KP�VJG�HKXG�1PVCTKQ�VQYPU���0Q�FKHHGTGPEGU�YGTG�QDUGTXGF�HQT�2'(4�

('( ��QT� ���6JG�TGUWNVU�FKF�PQV�EJCPIG�YJGP�VJG�CPCN[UKU�YCU�TGUVTKEVGF�VQ�NKHG�NQPI������ OCZ���

TGUKFGPVU�QT�VQ�EJKNFTGP�YKVJQWV�TGURKTCVQT[�U[ORVQOU���#NVJQWIJ�PQV�UVCVKUVKECNN[�UKIPKHKECPV�

1PVCTKQ�EJKNFTGP�YKVJ�FQEVQT�FKCIPQUGF�EWTTGPV�CUVJOC�JCF�('( �CPF� �NGXGNU�VJCV������ OCZ���

YGTG�����CPF�������TGURGEVKXGN[��NQYGT�VJCP�UKOKNCT�EJKNFTGP�KP�5CUMCVEJGYCP���1XGTCNN��VJG

RTGXCNGPEG�QH�CUVJOC�YCU����HQT�VJG�GPVKTG�UCORNG�

6JGUG�TGUWNVU�CTG�EQPUKUVGPV��KP�VGTOU�QH�VJG�OCIPKVWFG�QH�VJG�('8 �CPF�(8%�

GHHGEVU��YKVJ�VJQUG�QH�VJG�RTGXKQWU�5VGTP�UVWF[�
5VGTP�GV�CN�����������+P�CFFKVKQP��VJGUG�FCVC

RTQXKFG�UWIIGUVKXG�GXKFGPEG�QH�GPJCPEGF�GHHGEVU�HQT�EJKNFTGP�YKVJ�EWTTGPV�CUVJOC���6JG�VYQ

OCLQT�NKOKVCVKQPU�QH�VJG�UVWF[�CTG�TGEQIPK\GF�D[�VJG�CWVJQTU���
���VJG�GHHGEVU�QDUGTXGF�ECPPQV�DG

CVVTKDWVGF�VQ�1 �QT�VQ�51 �
QT�CEKF��CGTQUQNU�CPF�EQWNF�DG�FWG�VQ�GKVJGT�RCTV�QH�VJG�RQNNWVCPV� �

OKZVWTG�QT�CVVTKDWVGF�VQ�VJG�EQODKPCVKQP�QH�VJG�EQORQPGPV��CPF�
���VJG�FKHHGTGPEGU�KP�VJG�OGCP

XCNWGU�TGRQTVGF�FQ�PQV�VCMG�KPVQ�CEEQWPV�VJG�XCTKCDKNKV[�KP�VJG�RWNOQPCT[�HWPEVKQP�FKUVTKDWVKQP

CPF�VJG�XCTKCDKNKV[�QH�TGURQPUGU�CETQUU�VJG�FKUVTKDWVKQP�
UGG�CDQXG����

2QTVPG[�CPF�/WNNCJ[�
������WUGF�VJG������7�5��0CVKQPCN�*GCNVJ�+PVGTXKGY�5WTXG[

CPF�5#41#&�FCVC�VQ�GZRNQTG�VJG�TGNCVKQPUJKR�DGVYGGP�1 �CPF�652�CPF�EJTQPKE�TGURKTCVQT[�

FKUGCUG���#XGTCIG�JQWTN[�1 �EQPEGPVTCVKQPU�HTQO������VQ������YGTG�WUGF��FCVC�HTQO������VQ�

�����CPF�FCVC�HTQO������CNQPG�YGTG�GXCNWCVGF���+PFKXKFWCNU�YGTG�OCVEJGF�VQ�VJG�PGCTGUV

EGPVTQKF�QH�VJG�EGPUWU�VTCEV�KP�YJKEJ�VJG[�NKXGF�KP��������+PFKXKFWCNU�YGTG�GZENWFGF�KH�VJG[

NKXGF� ���OKNGU�HTQO�VJG�PGCTGUV�OQPKVQT���1PN[�������QH�VJG�������CFWNVU�UWTXG[GF�YJQ

RCTVKEKRCVGF�KP�VJG�UOQMKPI�CPF�TGURKTCVQT[�FKUGCUG�UWRRNGOGPVCN�KPVGTXKGY�CPF�HQT�YJQO

TGUKFGPVKCN�FCVC�YGTG�CXCKNCDNG�EQWNF�DG�KPENWFGF���5GXGP�FKHHGTGPV�OQFGN�URGEKHKECVKQPU�
RTQDKV

CPCN[UKU��GXCNWCVGF�EWOWNCVKXG�
��[GCT��CPF���[GCT�GHHGEVU�QH�1 �QP�XCTKQWU�TGURKTCVQT[�

FKUGCUGU���*QWTN[�CXGTCIG�1 �EQPEGPVTCVKQPU��DWV�PQV�652�EQPEGPVTCVKQPU��QXGT������VQ������

YGTG�UKIPKHKECPVN[�CUUQEKCVGF�YKVJ�VJG�TGRQTV�QH�UKPWUKVKU�CPF�JC[�HGXGT�CHVGT�EQPVTQN�HQT

UOQMKPI��UGZ��KPEQOG��TCEG��GFWECVKQP��VGORGTCVWTG��CPF�UVCDKNKV[�QH�TGUKFGPEG���+P�EQPVTCUV�

PGKVJGT�1 �PQT�652�YGTG�CUUQEKCVGF�YKVJ�TGRQTVGF�CUVJOC�CPF�GORJ[UGOC���#P�GPQTOQWU�

COQWPV�QH�FCVC�TGFWEVKQP��VJG�NCEM�QH�KPFKXKFWCN�GZRQUWTG�FCVC��NCEM�QH�URGEKHKECVKQP�QH�VJG�CIG

CPF�UGZ�FKUVTKDWVKQP�QH�VJG�UVWF[�RQRWNCVKQP��NCEM�QH�FCVC�QP�QEEWRCVKQPCN�GZRQUWTGU��VJG�WUG�QH

C�UKPING�1 �OGVTKE��CPF�VJG�TGUVTKEVGF�HQTOWNCVKQP�QH�VJG�RCTVKEWNCVG�FCVC�CNN�UGXGTGN[�NKOKVGF�VJG�

WUGHWNPGUU�QH�VJGUG�FCVC�

-KNDWTP�GV�CN��
������UVWFKGF�VJG�GHHGEV�QH��CKT�RQNNWVKQP��QP�GZRKTCVQT[�HNQYU�CPF

XKVCN�ECRCEKV[�KP�/GZKECP�#OGTKECP�EJKNFTGP�KP�.QU�#PIGNGU���+P�����������UGEQPF��CPF

HKHVJ�ITCFG�UVWFGPVU�YGTG�UVWFKGF��CPF�����QH�VJGUG�YGTG�UVWFKGF�CICKP�KP��������6JG�CPCN[VKECN

UVTCVGI[��VJG�NQUUGU�VQ�HQNNQY�WR��CPF�VJG�NCEM�QH�TGCUQPCDNG�GZRQUWTG�FCVC�OCMG�VJG�FCVC�HTQO

VJKU�UVWF[�XKTVWCNN[�WPKPVGTRTGVCDNG�

#�UVWF[�D[�%CUVKNNGLQU�GV�CN��
������GXCNWCVGF�VJG�GHHGEVU�QH�CEWVG�GZRQUWTGU�VQ

CODKGPV�1 �EQPEGPVTCVKQPU�QP�RWNOQPCT[�HWPEVKQP�CPF�TGURKTCVQT[�U[ORVQOU���1PG�JWPFTGF�

CPF�HQTV[�GKIJV���[GCT�QNF�EJKNFTGP�KP�VJG�UQWVJYGUV�RCTV�QH�/GZKEQ�%KV[�YGTG�UVWFKGF�DGVYGGP

,CPWCT[�CPF�,WPG��������9GGMN[�URKTQOGVTKE�OGCUWTGOGPVU�YGTG�OCFG�QXGT����YGGMU��

#ODKGPV�CKT�FCVC�YGTG�QDVCKPGF�HTQO�VJG�OQPKVQTKPI�U[UVGO�OCKPVCKPGF�D[�VJG�/GZKECP
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IQXGTPOGPV�CPF�KPENWFGF�JQWTN[�XCNWGU�HQT�VGORGTCVWTG��4*��CPF�1 �EQPEGPVTCVKQP���1\QPG�

EQPEGPVTCVKQP�GZEGGFGF�����RRD�QP�����QH�FC[U�CPF��HTGSWGPVN[��GZEGGFGF�����RRD���0Q�FCVC

CTG�RTGUGPVGF�HQT�51 �QT�RCTVKENGU���#NN�UWDLGEVU�JCF�VQ�NKXG�YKVJKP���MO�QH�C�OQPKVQTKPI�UVCVKQP���

6JG�UVWF[�FGOQPUVTCVGF�VJCV�NGXGNU�QH�('8 �CPF�('( �YGTG�CUUQEKCVGF�YKVJ�OGCP�JQWTN[� ������

1 �NGXGNU�KP�VJG�RTGEGFKPI���������CPF�����J���6JG�CWVJQTU�KPVGTRTGVGF�VJGKT�FCVC�CU�EQPUKUVGPV�

YKVJ�C�UWDEJTQPKE�GHHGEV�QH�1 �QP�OGCUWTGU�FGTKXGF�HTQO�URKTQOGVT[�VJCV�OC[�DG�FWG�VQ�CP�

�KPHNCOOCVQT[�RTQEGUU����*QYGXGT��VJKU�KPVGTRTGVCVKQP�UGGOU�CV�QFFU�YKVJ�VJG�UVCVGOGPV�KP�VJG

RCRGT�VJCV�VJG�KPKVKCN�('8 �OGCUWTGOGPVU�HQT�VJG�ITQWR�FKF�PQV�FKHHGT�HTQO�VJQUG�QDUGTXGF�KP�C�

EQORCTCDNG�CIG�ITQWR�KP�VJG�*CTXCTF�5KZ�%KVKGU�5VWF[�YJQ�YGTG�PQV�GZRQUGF�VQ

1 �EQPEGPVTCVKQPU�CU�JKIJ�CU�VJQUG�TGRQTVGF�KP�VJKU�UVWF[���+H�VJG�QXGTCNN�NGXGN�QH�RWNOQPCT[�

HWPEVKQP�QH�VJKU�ITQWR�FQGU�PQV�FKHHGT�HTQO�VJQUG�EJKNFTGP�YJQ�NKXG�KP�CODKGPV�GPXKTQPOGPVU

YKVJ�HCT�NQYGT�1 �EQPEGPVTCVKQPU��VJG�FCVC�YQWNF�UWIIGUV�VJCV�VJG�UWDEJTQPKE�GHHGEVU�QDUGTXGF�

CTG�PQV�VTCPUNCVGF�KPVQ�RGTUKUVGPV�CDPQTOCNKVKGU��CV�NGCUV�CU�ECP�DG�QDUGTXGF�YKVJ�URKTQOGVT[�

#WUVTKCP�KPXGUVKICVQTU�
5EJOKV\DGTIGT�GV�CN���������FGUETKDGF�C�ETQUU�UGEVKQPCN�UVWF[

QH�VJG�GHHGEVU�QH�1 �QP�VJG�TGURKTCVQT[�JGCNVJ�QH�������EJKNFTGP��CIGU���VQ����[GCTU���2WNOQPCT[�

HWPEVKQP�KP�VYQ�FKHHGTGPV�CTGCU�YKVJ�FKHHGTKPI��CPPWCN��1 �EQPEGPVTCVKQPU�
CEVWCN�OGVTKE�QP�

YJKEJ��CPPWCN��DCUGF�PQV�IKXGP��YGTG�EQORCTGF�
���RRD�XGTUWU����RRD����0Q�FKHHGTGPEGU�YGTG

QDUGTXGF�HQT�(8%���#NN�HNQY�OGCUWTGU�
('8 ��('( ��CPF�('( ��YGTG�UKIPKHKECPVN[�NQYGT� ��� ���

KP�VJG�EJKNFTGP�KP�VJG��JKIJ��1 �CTGC���6JGUG�FCVC�CTG�QH�NKOKVGF�XCNWG�HQT�C�XCTKGV[�QH�TGCUQPU��

VJG�OQUV�KORQTVCPV�DGKPI�NCEM�QH�KPFKXKFWCN�GZRQUWTG�FCVC��NCEM�QH�FCVC�QP�QVJGT�RQNNWVCPVU��VJG

WPKPVGTRTGVCDNG�URGEKHKECVKQP�QH��CPPWCN��1 �EQPEGPVTCVKQP��NCEM�QH�FCVC�QP�EJTQPKE�TGURKTCVQT[�

KNNPGUU�
GURGEKCNN[�CUVJOC���CPF�VJG�NCEM�QH�FCVC�QP�UOQMKPI�HQT�VJG�VGGPCIG�OGODGTU�QH�VJG

UWDLGEV�ITQWR�

5EJOKV\DGTIGT�GV�CN��
�������HQNNQYKPI�WR�QP�VJGKT�RTGNKOKPCT[�FCVC�
5EJOKV\DGTIGT

GV�CN����������UVWFKGF�CFFKVKQPCN�UWDLGEVU�KP�VJG�#WUVTKCP�6[TQNKCP�#NRU���6JTGG�\QPGU�YGTG

KFGPVKHKGF�DCUGF�WRQP�CODKGPV�CKT�EQPFKVKQPU���
���<QPG���YCU�EJCTCEVGTK\GF�D[�CPPWCN�OGCP

51 �
78�HNWQTGUEGPEG��QH�����I�O ��OQPVJN[�OGCP�01 �
2CNOGU�VWDGU��QH����RRD��CPF�CPPWCN� �
�

OGCP�1 �
EJGOKNWOKPGUEGPEG��QH����RRD�
OCZKOWO�JCNH�JQWT�OGCP�������RRD���
���<QPG���

YCU�EJCTCEVGTK\GF�D[�XCNWGU�QH�����I�O �����RRD��CPF����RRD�
����RRD���TGURGEVKXGN[��CPF�


���<QPG���YCU�EJCTCEVGTK\GF�D[�����I�O ����RRD��CPF����RRD�
����RRD���TGURGEVKXGN[���

%JKNFTGP�CIGU���VQ����[GCTU�YJQ�NKXGF�KP�VJG�UVWF[�CTGCU�HQT����[GCTU�YGTG�GPTQNNGF��

4GURKTCVQT[�JGCNVJ�SWGUVKQPPCKTG�FCVC�CPF�HQTEGF�GZRKTCVQT[�HNQYU�YGTG�QDVCKPGF���(WNN�FCVC

YGTG�CXCKNCDNG�HTQO�����QH�VJG�GPTQNNGF�UWDLGEVU���#FLWUVGF�
CIG��UGZ��GPXKTQPOGPVCN�VQDCEEQ

UOQMG��UQEKQGEQPQOKE�UVCVWU��CPF�JQOG�JGCVKPI��NGXGNU�QH�(8%�CPF�HQTEGF�HNQYU�FKF�PQV

HQNNQY�VJG�ITCFKGPV�KP�1 �EQPEGPVTCVKQPU���#NVJQWIJ�<QPG���FKHHGTGF�UKIPKHKECPVN[�HTQO�<QPG���

QP�UGXGTCN�OGCUWTGU��VJGTG�YGTG�PQ�OGCPKPIHWN�FKHHGTGPEGU�YKVJ�<QPG�����#FLWUVGF�CUVJOC

RTGXCNGPEG�YCU�JKIJGUV�KP�<QPG���
�����XGTUWU�����CPF������HQT�<QPGU���CPF����TGURGEVKXGN[���

6JGTG�YGTG�PQ�FKHHGTGPEGU�HQT�QVJGT�TGURKTCVQT[�U[ORVQOU���#NVJQWIJ�VJG�CWVJQTU�EQPENWFG�VJCV

�TGUKFGPEG�KP�VJG�CTGC�QH�GNGXCVGF�1 �KPETGCUGU�VJG�TKUM���QH�NQY�UOCNN�CKTYC[�TGNCVGF�NWPI�

HWPEVKQP���ECTGHWN�KPURGEVKQP�QH�VJG�FCVC�FQGU�PQV�UWRRQTV�VJKU�EQPENWUKQP���6JKU�EQPENWUKQP�KU

DCUGF�QP�VJG�UWRRQUGF�KPETGCUGF�HTGSWGPE[�QH�('8 �QH�NGUU�VJCP�����KP�<QPG���TGNCVKXG�VQ�VJG�

QVJGT�\QPGU��CNVJQWIJ�VJG�URGEKHKE�FCVC�CTG�PQV�RTQXKFGF���/QTGQXGT��VJG�OGCP�NGXGNU�HQT�CNN

HWPEVKQPCN�OGCUWTGOGPVU�CTG�NQYGUV�KP�<QPG����VJG�\QPG�YKVJ�VJG�NQYGUV�1 �EQPEGPVTCVKQPU�CPF�

VJG�JKIJGUV�51 �CPF�01 �EQPEGPVTCVKQPU���6JKU�TGRQTV�KU�JCPFKECRRGF�D[�VJG�NCEM�QH�CP[� �

KPHQTOCVKQP�VJCV�EQWNF�DG�WUGF�VQ�CEEGUU�KPFKXKFWCN�GZRQUWTGU���/QTGQXGT��QPN[�C�UKPING

OQPKVQTKPI�UVCVKQP�YCU�GORNQ[GF�VJCV�YCU�RNCEGF�CV�VJG�EGPVGT�QH�<QPG����YJKEJ�KVUGNH�YCU�CV
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VJG�EGPVGT�QH�VJG�UVWF[�CTGC�
������MO ����0Q�KPHQTOCVKQP�KU�RTQXKFGF�CU�VQ�JQY�VJG�

EQPEGPVTCVKQPU�QH�VJG�XCTKQWU�RQNNWVCPVU�YGTG�GUVKOCVGF�HQT�<QPGU���CPF�����6JGTGHQTG��VJGUG

FCVC�XKTVWCNN[�CTG�QH�PQ�SWCPVKVCVKXG�XCNWG�

1VJGT�%JTQPKE�&KUGCUG�/QTDKFKV[�CPF�/QTVCNKV[
1PN[�#*5/1)�UVWF[�JCU�RTQXKFGF�CP[�FCVC�QP�RQUUKDNG�1 �TGNCVGF�JGCNVJ�GHHGEVU�

QVJGT�VJCP�VJQUG�TGNCVGF�VQ�VJG�TGURKTCVQT[�U[UVGO�QT�OCNKIPCPV�FKUGCUG�QH�VJG�TGURKTCVQT[�U[UVGO


#DDG[�GV�CN�������D��/KNNU�GV�CN���������
UGG�6CDNG���������6JG�RQRWNCVKQP�UVWFKGF�CPF�VJG

CUUKIPOGPV�QH�GZRQUWTGU�JCU�DGGP�RTGUGPVGF�RTGXKQWUN[�
*QFIMKP�GV�CN���������'WNGT�GV�CN��

������#DDG[�GV�CN�������C��

+P�VJGKT�KPKVKCN�UVWF[�DCUGF�QP���[GCTU�QH�HQNNQY�WR��/KNNU�GV�CN��
������HQWPF�VJCV�HQT

����J�KP�GZEGUU�QH�VJG�1<�
����VJTGUJQNF��VJGTG�YCU�C�TGNCVKXG�TKUM�QH������HQT�TGURKTCVQT[�

ECPEGT�KPEKFGPEG�CHVGT�CFLWUVOGPV�HQT�C�PWODGT�QH�HCEVQTU�NKUVGF�RTGXKQWUN[���9JGP�VJG�652


�����CPF�1<�
����VJTGUJQNFU�YGTG�CNNQYGF�VQ�EQORGVG�HQT�GPVT[�KPVQ�C�%QZ�RTQRQTVKQPCN

JC\CTFU�OQFGN�HQT�TGURKTCVQT[�ECPEGT�KPEKFGPEG��VJG�1 �VJTGUJQNF�GPVGTGF�KP��RTGHGTGPEG�VQ�652���

1\QPG�GZRQUWTG�YCU�PQV�CUUQEKCVGF�YKVJ�GZEGUU�TGURKTCVQT[�ECPEGT�OQTVCNKV[�QT�KPEKFGPEG�QH

PQPTGURKTCVQT[�ECPEGT�QXGT�VJG���[GCT�HQNNQY�WR�RGTKQF�

#�UGEQPF�EJTQPKE�FKUGCUG�UVWF[�HTQO�VJG�#*5/1)�RQRWNCVKQP�GZVGPFGF�VJG�CDQXG

QDUGTXCVKQPU�VQ�KPENWFG�O[QECTFKCN�KPHCTEVKQP�CPF�CNN�ECWUG�OQTVCNKV[�
#DDG[�GV�CN����������

+PEKFGPV�EJTQPKE�TGURKTCVQT[�FKUGCUG�CNUQ�YCU�KPENWFGF�KP�VJKU�CPCN[UKU���#ODKGPV�NGXGNU�QH

1 �YGTG�PQV�CUUQEKCVGF�YKVJ�KPEKFGPEG�QH�O[QECTFKCN�KPHCTEVKQP�CV�CP[�QH�VJG�VJTGUJQNF�KPFKEGU�

VJCV�YGTG�VGUVGF���0GKVJGT�VJG�OGCP�EQPEGPVTCVKQP�QH�1 �PQT�CP[�QH�VJG�VJTGUJQNFU�YGTG�

CUUQEKCVGF�YKVJ�KPEKFGPEG�QH�EJTQPKE�TGURKTCVQT[�FKUGCUGU��CU�RTGXKQWUN[�FGHKPGF���*QYGXGT�

VJGTG�YCU�C�VTGPF�VQYCTF�CP�CUUQEKCVKQP�DGVYGGP���[GCT�EWOWNCVKXG�KPEKFGPEG�QH�CUVJOC�CPF

����J�GZEGGFCPEG�QH�VJG�1<�
����VJTGUJQNF�
44�������������%.��������VQ�������

���������%QPENWUKQPU
6JG�DQF[�QH�FCVC�VJCV�JCU�CEEWOWNCVGF�UKPEG�RWDNKECVKQP�QH�VJG�RTGXKQWU�CKT�SWCNKV[

ETKVGTKC�FQEWOGPV�HQT�1 �
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������RTQXKFGU�QPN[�

UWIIGUVKXG�GXKFGPEG�HQT�JGCNVJ�GHHGEVU�QH�EJTQPKE�1 �GZRQUWTG���/QUV�QH�VJG�UVWFKGU�UWHHGT�HTQO�

QPG�QT�CPQVJGT�QH�VJG�HQNNQYKPI�NKOKVCVKQPU���
���UKORNKUVKE�CUUKIPOGPV�QH�GZRQUWTG�KP�VGTOU�QH

EJQKEG�QH�1 �OGVTKEU�QT�CFGSWCVG�CFLWUVOGPV�HQT�TGNGXCPV�EQXCTKCVGU�CPF�
���NCEM�QH�CDKNKV[�VQ�

KUQNCVG�GHHGEVU�TGNCVGF�VQ�1 �HTQO�VJQUG�QH�QVJGT�RQNNWVCPVU��GURGEKCNN[�VJG�RCTVKEWNCVG�HTCEVKQP���

6JG�#*5/1)�UVWF[�JCU�OCFG�UWDUVCPVKXG�RTQITGUU�KP�VJG�RTQDNGO�QH�VJG�CUUKIPOGPV�QH

KPFKXKFWCN�GZRQUWTGU�
#DDG[�GV�CN�������C����7PHQTVWPCVGN[��VJG�TGUWNVU�HTQO�VJKU�UVWF[�ECPPQV

FKUGPVCPING�VJG�GHHGEVU�QH�EJTQPKE��1 �GZRQUWTG�HTQO�VJQUG�FWG�VQ�EJTQPKE�GZRQUWTG�VQ�VJG�

RCTVKEWNCVG�HTCEVKQP�QH�CODKGPV�RQNNWVKQP���6JG�UVWF[�CNUQ�NCEMU�UWHHKEKGPV�RQYGT�VQ�GXCNWCVG�VJG

RQUUKDKNKV[�QH�KPVGTCEVKQPU���DGVYGGP�1 �CPF�RCTVKEWNCVG�RQNNWVKQP�KP�TGNCVKQP�VQ�JGCNVJ�GHHGEVU���

6JWU��VJG�QXGTCNN�FCVC�CTG�PQV�EQPENWUKXG��DWV�EWTTGPV�GXKFGPEG�KU�UWIIGUVKXG�QH�RQUUKDNG�JGCNVJ

GHHGEVU�HTQO�EJTQPKE�GZRQUWTG�VQ�1 ��
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6CDNG��������'HHGEVU�QH�%JTQPKE�1\QPG�'ZRQUWTG�QP�VJG�+PEKFGPEG�QH�
%CTFKQXCUEWNCT�CPF�/CNKIPCPV�&KUGCUGUC

%QPEGPVTCVKQPU
U� 2QNNWVCPVU CPF

'PXKTQPOGPVCN

8CTKCDNGU 5VWF[ &GUETKRVKQP 4GUWNVU CPF %QOOGPVU 4GHGTGPEGRRO �I�O

0QV TGRQTVGF *QFIMKP GV CN�


�����

*QFIMKP GV CN� 
����� CPF #DDG[ GV CN�


����C�� CPCN[UKU DCUGF WRQP GZEGGFCPEG

HTGSWGPEKGU� ���� VQ ����� CPF ECPEGT

EWOWNCVKXG KPEKFGPEG� ���� VQ �����

'ZEGGFCPEG QH 1< 
��� VJTGUJQNF

DQTFGTNKPG CUUQEKCVGF YKVJ TGURKTCVQT[

ECPEGT� PQ CUUQEKCVKQP YKVJ OGCP

EQPEGPVTCVKQP� OWNVKRQNNWVCPV CPCN[UKU YKVJ

652 
���� CPF 1< 
���� QPN[ 1< 
���

GPVGTGF VJG NQIKUVKE TGITGUUKQP HQT

TGURKTCVQT[ OCNKIPCPE[� 652 
���� YCU

UKIPKHKECPV HQT HGOCNGU HQT CNN OCNKIPCPE[�

PQ CUUQEKCVKQP DGVYGGP 1 CPF CP[ OGCUWTG�

QH ECPEGT OQTVCNKV[� QXGTCNN TGUWNVU

UWIIGUVKXG QH 1 GHHGEV QP TGURKTCVQT[�

ECPEGT OQTDKFKV[ CV NGXGN QH GZRQUWTG

YKVJKP TCPIG GZRGTKGPEGF D[ NCTIG

RGTEGPVCIG QH UVWF[ RQRWNCVKQP�

/KNNU GV CN� 
�����

0QV TGRQTVGF 5GG CDQXG 5GG CDQXG 0Q CUUQEKCVKQP DGVYGGP CP[ 1 VJTGUJQNF

CPF CNN�ECWUG OQTVCNKV[ QT KPEKFGPEG QH

O[QECTFKCN KPHCTEVKQP�

#DDG[ GV CN� 
����D�

5GG #RRGPFKZ # HQT CETQP[OU CPF CDDTGXKCVKQPU�C
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�����5WOOCT[�CPF�%QPENWUKQPU
�������%QPVTQNNGF�*WOCP�5VWFKGU�QH�1\QPG�'ZRQUWTG
���������'HHGEVU�QP�2WNOQPCT[�(WPEVKQP

%QPVTQNNGF�JWOCP�1 �GZRQUWTG�UVWFKGU�JCXG�RTQXKFGF�VJG�UVTQPIGUV�CPF�OQUV�

SWCPVKHKCDNG�GZRQUWTG�TGURQPUG�FCVC�QP�VJG�JGCNVJ�GHHGEVU�QH�1 ���6JKU�EJCRVGT�TGXKGYU�VJG�

TGUWNVU�QH�UVWFKGU�KPXQNXKPI�UWDLGEVU�GZRQUGF�VQ�1 �EQPEGPVTCVKQPU�TCPIKPI�HTQO������VQ�

�����RRO�1 �YJKNG�CV�TGUV�QT�FWTKPI�%'�QT�+'�QH�XCT[KPI�KPVGPUKV[�HQT�RGTKQFU�QH�WR�VQ���J���+P�

OCP[�QH�VJGUG�UVWFKGU��UOCNN�UCORNG�UK\G�CPF�UWDQRVKOCN�GZRGTKOGPVCN�FGUKIP�NKOKV�VJG�CDKNKV[�VQ

IGPGTCNK\G�VQ�VJG�NCTIGT�RQRWNCVKQP���1H�RCTVKEWNCT�EQPEGTP�KP�EQPUKFGTKPI�UVWFKGU�YKVJ�UOCNN

UCORNG�UK\GU�KU�VJG�TKUM�QH�OCMKPI�C�DGVC�
6[RG�++��GTTQT���VJG�KPEQTTGEV�EQPENWUKQP�VJCV�PQ

FKHHGTGPEG�GZKUVU�DGVYGGP�VTGCVOGPVU�YJGP�EQORCTKUQPU�CTG�PQV�UKIPKHKECPVN[�FKHHGTGPV���6JG

NKMGNKJQQF�QH�OCMKPI�C�6[RG�++�GTTQT�ITGCVN[�NKOKVU�VJG�CDKNKV[�VQ�FGVGTOKPG�VJG�OKPKOWO

1 �EQPEGPVTCVKQP�VJCV�TGUWNVU�KP�C�UKIPKHKECPV�RWNOQPCT[�TGURQPUG�KP�VJG�NCTIGT�RQRWNCVKQP���#U�C�

TGUWNV��VJG�EQPENWUKQPU�FTCYP�HTQO�OCP[�QH�VJG�UVWFKGU�EKVGF�KP�VJKU�EJCRVGT�OC[�WPFGTGUVKOCVG

VJG�RTGUGPEG�QH�TGURQPUGU�CV�NQY�1 �EQPEGPVTCVKQPU�KP�JGCNVJ[��[QWPI�CFWNVU��

*GCNVJ[�5WDLGEVU
4GUWNVU�HTQO�UVWFKGU�QH�CV�TGUV�GZRQUWTGU�VQ�1 �HQT���J�KP�JGCNVJ[�CFWNV�UWDLGEVU�JCXG�

FGOQPUVTCVGF�FGETGOGPVU�KP�HQTEGF�GZRKTCVQT[�XQNWOGU�CPF�HNQYU�QEEWTTKPI�CV�CPF�CDQXG

����RRO�1 �
(QNKPUDGG�GV�CN���������*QTXCVJ�GV�CN�����������#KTYC[�TGUKUVCPEG�KU�PQV�ENGCTN[�

CHHGEVGF�FWTKPI�CV�TGUV�GZRQUWTG�VQ�VJGUG�1 �EQPEGPVTCVKQPU��

9KVJ�OQFGTCVG�+'�HQT���J��GNKEKVKPI�C� �QH����VQ����.�OKP��FGETGOGPVU�KP�HQTEGF'

GZRKTCVQT[�XQNWOGU�CPF�HNQYU��UGEQPFCT[�VQ�FGETGCUGU�KP�+%��JCXG�DGGP�QDUGTXGF�KP�JGCNVJ[

CFWNV�UWDLGEVU�CV�CPF�CDQXG�����RRO�1 �
(QNKPUDGG�GV�CN���������5GCN�GV�CN�����������9KVJ�+'�
� '

�����.�OKP���RWNOQPCT[�U[ORVQOU�CPF�FGETGOGPVU�KP�HQTEGF�GZRKTCVQT[�XQNWOGU�CPF�HNQYU�CTG

RTGUGPV�HQNNQYKPI���J�GZRQUWTGU�VQ������RRO�1 �
/E&QPPGNN�GV�CN�����������5[ORVQOU�CTG�

RTGUGPV�CPF�FGETGOGPVU�KP�HQTEGF�GZRKTCVQT[�XQNWOGU�CPF�HNQYU�QEEWT�CV������VQ������RRO

1 �HQNNQYKPI���J�QH�EQPVKPWQWU�JGCX[�GZGTEKUG�
 ������VQ����.�OKP��
#FCOU�CPF�5EJGNGING�� '

������(QNKPUDGG�GV�CN���������#XQN�GV�CN���������)QPI�GV�CN���������CPF�HQNNQYKPI���J�QH

KPVGTOKVVGPV�JGCX[�GZGTEKUG�
 ������VQ����.�OKP��
/E&QPPGNN�GV�CN���������-WNNG�GV�CN��������'

.KPP�GV�CN�����������9KVJ�NQPIGT�GZRQUWTGU�QH����VQ���J�FWTCVKQP��TGURQPUGU�JCXG�DGGP�QDUGTXGF

CV�NQYGT�1 �EQPEGPVTCVKQPU�CPF�NQYGT�XGPVKNCVKQP�TCVGU���+P�VJG�TCPIG�QH�EQPEGPVTCVKQPU�DGVYGGP�

�����CPF������RRO��C�PWODGT�QH�UVWFKGU�WUKPI�OQFGTCVG�+'�CPF�FWTCVKQPU�DGVYGGP���CPF���J

JCXG�UJQYP�UKIPKHKECPV�TGURQPUGU�WPFGT�VJG�HQNNQYKPI�EQPFKVKQPU��������RRO�HQT���J�QH�+'�CV� '

�����.�OKP�
(QNKPUDGG�GV�CN���������������VQ������RRO�HQT�����J�QH�+'�CV� ������VQ����.�OKP'


(QNKPUDGG�GV�CN���������*QTUVOCP�GV�CN����������CPF������RRO�HQT���J�QH�+'�CV� ������.�OKP'


*C\WEJC�GV�CN�����������5[ORVQO�CPF�URKTQOGVT[�TGURQPUGU�YGTG�KPETGCUGF��YKVJ�KPETGCUGF

FWTCVKQP�QH�GZRQUWTG��1 �EQPEGPVTCVKQP��CPF�VQVCN�XGPVKNCVKQP���#KTYC[�TGUKUVCPEG�KU�QPN[�

OQFGUVN[�CHHGEVGF�YKVJ�OQFGTCVG�QT�GXGP�JGCX[�GZGTEKUG�EQODKPGF�YKVJ�1 �GZRQUWTG�VQ�

EQPEGPVTCVKQPU�CU�JKIJ�CU�����RRO�1 �
(QNKPUDGG�GV�CN���������/E&QPPGNN�GV�CN���������5GCN�

GV�CN�����������+PETGCUGF�DTGCVJKPI�HTGSWGPE[�
H��CPF�FGETGCUGF�8 ��YJKNG�OCKPVCKPKPI� �6 '

QEEWT�YKVJ�GZRQUWTG�VQ������VQ������RRO�1 �YJGP�EQODKPGF�YKVJ�JGCX[�GZGTEKUG�HQT���VQ�����J�


/E&QPPGNN�GV�CN���������#FCOU�CPF�5EJGNGING����������&KHHGTGPEGU�KP�TGURQPUG�VQ�C�IKXGP

1 �EQPEGPVTCVKQP�COQPI�KPFKXKFWCNU�JCXG�DGGP�UJQYP�VQ�DG�TGRTQFWEKDNG�
)NKPGT�GV�CN���������

/E&QPPGNN�GV�CN�������D���KPFKECVKPI�UQOG�KPFKXKFWCNU�CTG�EQPUKUVGPVN[�OQTG�TGURQPUKXG�VQ

1 �VJCP�QVJGTU��
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)TQWR�OGCP�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�ECP�DG�GUVKOCVGF�TQWIJN[�YJGP

GZRTGUUGF�CU�C�PQPNKPGCT�HWPEVKQP�QH�GHHGEVKXG�
K�G���GZRQUWTG��FQUG�QH�1 ��VJG�UKORNG�RTQFWEV�QH�

1 �EQPEGPVTCVKQP��OGCP�XGPVKNCVKQP��CPF�GZRQUWTG�FWTCVKQP�
5KNXGTOCP�GV�CN���������(QNKPUDGG�

GV�CN���������#FCOU�GV�CN�����������6JG�1 �EQPEGPVTCVKQP�CRRGCTU�VQ�OCMG�C�ITGCVGT�KORCEV�QP�

VJG�RWNOQPCT[�HWPEVKQP�TGURQPUG�VJCP�FQGU� �QT�GZRQUWTG�FWTCVKQP�
(QNKPUDGG�GV�CN��������'

#FCOU�GV�CN����������CPF��KPFGGF��.CTUGP�GV�CN��
������UWIIGUV�CP�GZRQPGPV�QH�CRRTQZKOCVGN[

����HQT�VJG�1 �EQPEGPVTCVKQP���#PQVJGT�YC[�QH�GZRTGUUKPI�VJKU�TGNCVKQPUJKR�KU�VJCV�FQWDNKPI�VJG�

1 �EQPEGPVTCVKQP�WPFGT�CP[�IKXGP�GZRQUWTG�UEGPCTKQ�YKNN�JCXG�C�ITGCVGT�KORCEV�QP�URKTQOGVT[�

TGURQPUGU�VJCP�FQWDNKPI�GKVJGT� �QT�GZRQUWTG�FWTCVKQP���*QYGXGT��CV�CP[�IKXGP'

1 �EQPEGPVTCVKQP��VJG�OCLQT�GZVGTPCN�FGVGTOKPCPVU�QH�TGURQPUG�CTG� �CPF�GZRQUWTG�FWTCVKQP��� '

$GECWUG�QH�VJG�DTQCF�TCPIG�QH�KPVGTUWDLGEV�XCTKCDKNKV[��CPF�VJG�KPCDKNKV[�VQ�KFGPVKH[

EJCTCEVGTKUVKEU�VJCV�KPHNWGPEG�VJKU�XCTKCDKNKV[�
QVJGT�VJCP�CIG���GHHQTVU�VQ�GUVKOCVG�QT�OQFGN

KPFKXKFWCN�TGURQPUGU�JCXG�UQ�HCT�DGGP�HTWKVNGUU�
/E&QPPGNN�GV�CN�����������0GXGTVJGNGUU�

RTGFKEVKQP�QH�ITQWR�OGCP�('8 �TGURQPUGU�WUKPI�VJG�XCTKCDNGU�QH�VJG�1 �EQPEGPVTCVKQP�� ��CPF� � '

GZRQUWTG�FWTCVKQP�ECP�DG�UWEEGUUHWN�
#FCOU�GV�CN���������(QNKPUDGG�GV�CN��������������

*C\WEJC��������*C\WEJC�GV�CN���������.CTUGP�GV�CN���������/E&QPPGNN�GV�CN���������

+P�CEWVG�1 �GZRQUWTG�UVWFKGU�QH���J�QT�NGUU�KP�FWTCVKQP��VJG�TGURQPUGU�QDUGTXGF�

FWTKPI�CPF�HQNNQYKPI�CEWVG�GZRQUWTG�VQ�1 �CV�EQPEGPVTCVKQPU�DGVYGGP������CPF������RRO�KP�

PQTOCN��JGCNVJ[�JWOCP�UWDLGEVU�KPENWFG�FGETGCUGU�KP�6.%��+%��(8%��('8 ��('( ��CPF�8� ������ 6

CPF�KPETGCUGU�KP�54 ��H��CPF�CKTYC[�TGURQPUKXGPGUU���1\QPG�GZRQUWTG�CNUQ�JCU�DGGP�UJQYP�VQCY

TGUWNV�KP�VJG�U[ORVQOU�QH�EQWIJ��2&+��5$��VJTQCV�KTTKVCVKQP��CPF�YJGG\KPI���5KOKNCT�TGURQPUGU

CTG�UGGP�YKVJ����VQ���J�GZRQUWTGU�KP�VJG�1 �EQPEGPVTCVKQP�TCPIG�DGVYGGP������CPF������RRO��

9JGP�XKGYGF�EQNNGEVKXGN[��VJGUG�RJ[UKQNQIKECN�CPF�U[ORVQO�TGURQPUGU�OC[�DG

UGRCTCVGF�KPVQ�HQWT�IGPGTCN�ECVGIQTKGU��KPENWFKPI�
���U[ORVQOU��
���EJCPIGU�KP�NWPI�XQNWOG�QT

URKTQOGVT[��
���EJCPIGU�KP�4 ��CPF�
���EJCPIGU�KP�CKTYC[�TGURQPUKXGPGUU���6JGUG�ECVGIQTKGUCY

CTG�DCUGF�QP�VJG�CDUGPEG�QH�EQTTGNCVKQP�DGVYGGP�URKTQOGVT[�TGURQPUGU�CPF�EJCPIG�KP�4 �QTCY

CKTYC[�TGURQPUKXGPGUU���6JG�CVVGPWCVKQP�D[�CVTQRKPG�QH�4 �DWV�PQV�URKTQOGVT[�TGURQPUGUCY

UWRRQTVU�VJG�PQVKQP�QH�KPFGRGPFGPV�OGEJCPKUOU���6JG�CVVGPWCVKQP�D[�KPFQOGVJCEKP�QT�KDWRTQHGP

QH�URKTQOGVT[�TGURQPUGU��DWV�PQV�EJCPIGU�KP�4 �QT�CKTYC[�TGURQPUKXGPGUU��CNUQ�UWRRQTVU�VJKUCY

ECVGIQTK\CVKQP���#�DTQPEJQFKNCVQT��CNDWVGTQN��IKXGP�VQ�JGCNVJ[�UWDLGEVU�RTKQT�VQ�1 �GZRQUWTG�FKF�

PQV�RTGXGPV�EJCPIGU�KP�URKTQOGVT[��U[ORVQOU��QT�CKTYC[�TGURQPUKXGPGUU���5[ORVQOU�TCVKPIU

TGRTGUGPV�TGHNGZ�TGURQPUGU�
G�I���EQWIJ��QT�C�RGTEGRVWCN�GXCNWCVKQP�QH�EQPUEKQWUN[�CRRTGEKCVGF

CHHGTGPV�KPHQTOCVKQP�
G�I���EJGUV�VKIJVPGUU��2&+���CPF�KV�KU�VJGTGHQTG�UQOGYJCV�FKHHKEWNV�VQ

UGRCTCVG�VJGUG�TGURQPUGU�HTQO�VJG�OQTG�QDLGEVKXG�RJ[UKQNQIKECN�TGURQPUGU���*QYGXGT��EQWIJ

CPF�RCKP�QP�FGGR�KPURKTCVKQP�CTG�TGNCVGF�VGORQTCNN[�VQ�URKTQOGVT[�CPF�DTGCVJKPI�RCVVGTP

TGURQPUGU�
K�G���XQNWOG�TGNCVGF�EJCPIGU����+P�TGRGCVGF�GZRQUWTG�UVWFKGU��EJCPIGU�KP�URKTQOGVT[

CPF�DTGCVJKPI�RCVVGTP�DGEQOG�CVVGPWCVGF�YKVJ�VJG�UCOG�VKOG�EQWTUG�CU�VJG�EJCPIGU�KP�U[ORVQO

TGURQPUGU�

4GEGPV�OWNVKJQWT�1 �GZRQUWTG�UVWFKGU�KPFKECVG�VJCV�URKTQOGVT[�CPF�U[ORVQO�

TGURQPUGU�VQ�EQPEGPVTCVKQPU�CU�NQY�CU������RRO�QEEWT�KP�JGCNVJ[�UWDLGEVU�YKVJ�GZRQUWTGU

NCUVKPI���VQ���J���2TQNQPIGF�GZRQUWTGU�
��J��CV�NQYGT�1 �EQPEGPVTCVKQPU�
�����RRO��CNUQ�KPFKECVG�

VJCV�VJGTG�KU�C�RNCVGCW�QH�TGURQPUG�VQ�1 �
*C\WEJC�GV�CN�����������#NVJQWIJ�UWIIGUVGF�KP�

RTGXKQWU�UVWFKGU�
)NKPGT�GV�CN����������UWEJ�C�RNCVGCW�KU�FKHHKEWNV�VQ�XGTKH[�YKVJ�VJG�V[RKECN

FWTCVKQP�QH�NGUU�VJCP���J�CPF�VJG�NCTIG�TGURQPUGU�UGGP�YKVJ�JKIJGT�EQPEGPVTCVKQPU���6JG�NGXGN�QH

VJG�TGURQPUG�RNCVGCW�
K�G���VJG�URKTQOGVT[�FGETGOGPV�CV�YJKEJ�VJG�TGURQPUG�PQ�NQPIGT�EJCPIGU�

OWUV�DG�FGRGPFGPV�QP�VJG�FQUG�TCVG�QH�GZRQUWTG�
K�G���VJG�RTQFWEV�QH�VJG�1 �EQPEGPVTCVKQP�CPF�
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��DGECWUG�VJG�OCIPKVWFG�QH�TGURQPUG�CV�C�JKIJGT�FQUG�TCVG�OC[�ITGCVN[�GZEGGF�VJG�TGURQPUG'

RNCVGCW�UGGP�CV�C�NQYGT�FQUG�TCVG���2TQNQPIGF�GZRQUWTG�UVWFKGU�CNUQ�UWIIGUV�VJCV�1 �KPFWEGF�

URKTQOGVT[�TGURQPUGU�FGRGPF�QP�VJG�KOOGFKCVG�GZRQUWTG�JKUVQT[���9KVJ�TGNCVKXGN[�NQY�FQUG

TCVGU�
G�I���*C\WEJC�GV�CN����������TGURQPUGU�VQ�GZRQUWTG�VJCV�QEEWTTGF���VQ���J�RTGXKQWUN[�OC[

KPHNWGPEG�VJG�EWTTGPV�TGURQPUG���6JG�EWOWNCVKXG�GHHGEV�QH�GZRQUWTGU�JCU�PQV�DGGP�UVWFKGF�CV

JKIJGT�FQUG�TCVGU��DWV�ITGCVGT�RGTUKUVGPEG�QH�GHHGEVU�OC[�DG�GZRGEVGF�DCUGF�QP�VJG�NQPIGT

TGEQXGT[�RGTKQF�CV�JKIJGT�FQUGU�TCVGU�

4GEQXGT[�HTQO�1 �GZRQUWTG�JCU�PQV�DGGP�U[UVGOCVKECNN[�KPXGUVKICVGF�KP�C�NCTIG�

ITQWR�QH�UWDLGEVU��DWV�CXCKNCDNG�KPHQTOCVKQP�KPFKECVGU�VJCV�CP�KPKVKCN�RJCUG�QH�TGEQXGT[�RTQEGGFU

TGNCVKXGN[�TCRKFN[��CPF�UQOG����VQ�����QH�VJG�CEWVG�TGURQPUG�CRRGCTU�VQ�DG�TGEQXGTGF�YKVJKP

CDQWV���J�
(QNKPUDGG�CPF�*C\WEJC����������*QYGXGT��VJGTG�KU�UQOG�KPFKECVKQP�VJCV�VJG

URKTQOGVTKE�TGURQPUGU��CV�NGCUV�VQ�JKIJGT�1 �EQPEGPVTCVKQPU��CTG�PQV�HWNN[�TGEQXGTGF�YKVJKP����J�


(QNKPUDGG�CPF�*QTXCVJ��������(QNKPUDGG�GV�CN�����������%QNNGEVKXGN[��VJGUG�QDUGTXCVKQPU

UWIIGUV�VJCV�VJGTG�KU�C�TCRKF�TGEQXGT[�QH�1 �KPFWEGF�URKTQOGVT[�CPF�U[ORVQO�TGURQPUGU��YJKEJ�

OC[�QEEWT�FWTKPI�TGUVKPI�GZRQUWTG�VQ�1 �
(QNKPUDGG�GV�CN���������QT�CU�1 �EQPEGPVTCVKQP�KU� �

TGFWEGF�FWTKPI�GZRQUWTG�
*C\WEJC�GV�CN����������CPF�C�UNQYGT�RJCUG��YJKEJ��KP�UQOG�ECUGU�

OC[�VCMG�CV�NGCUV����J�VQ�EQORNGVG���4GRGCVGF�GZRQUWTG�UVWFKGU�CV�JKIJGT�EQPEGPVTCVKQPU

V[RKECNN[�UJQY�VJCV�VJG�TGURQPUG�VQ�1 �KU�GPJCPEGF�QP�VJG�UGEQPF�QH�UGXGTCN�FC[U�QH�GZRQUWTG���

6JKU�GPJCPEGF�TGURQPUG�UWIIGUVU�C�TGUKFWCN�GHHGEV�QH�VJG�RTGXKQWU�GZRQUWTG��CDQWV����J�GCTNKGT�

GXGP�VJQWIJ�VJG�RTGGZRQUWTG�URKTQOGVT[�OC[�DG�VJG�UCOG�CU�QP�VJG�RTGXKQWU�FC[���6JG�CDUGPEG

QH�VJG�GPJCPEGF�TGURQPUG�YKVJ�TGRGCVGF�GZRQUWTG�CV�NQYGT�1 �EQPEGPVTCVKQPU�OC[�DG�VJG�TGUWNV�

QH�C�OQTG�EQORNGVG�TGEQXGT[�QT�NGUU�FCOCIG�VQ�RWNOQPCT[�VKUUWGU�

5VWFKGU�QH�TGRGCVGF�FCKN[�GZRQUWTG�VQ�1 �JCXG�UJQYP�VJCV�1 �KPFWEGF�EJCPIGU�KP� �

URKTQOGVT[��U[ORVQOU��4 ��CKTYC[�TGURQPUKXGPGUU��CPF�CKTYC[�KPHNCOOCVKQP�CTG�CVVGPWCVGFCY

YKVJ�TGRGVKVKXG�GZRQUWTG���#V�JKIJGT�FQUG�TCVGU��U[ORVQO�CPF�URKTQOGVT[�TGURQPUGU�OC[�DG

GPJCPEGF�QP�VJG�UGEQPF�GZRQUWTG���#VVGPWCVKQP�QH�TGURQPUG�YKVJKP���VQ���FC[U�KU�C�EQPUKUVGPV

HKPFKPI�KP�TGRGCVGF�GZRQUWTG�UVWFKGU��TGICTFNGUU�QH�1 �GZRQUWTG�FQUG�TCVG��CNVJQWIJ�CVVGPWCVKQP�

QH�TGURQPUG�QEEWTU�CHVGT�HGYGT�GZRQUWTGU�CV�VJG�NQYGT�FQUG�TCVGU���6JG�CVVGPWCVKQP�QH�TGURQPUG

CRRGCTU�VQ�QEEWT�OQTG�TCRKFN[�KP�NGUU�TGURQPUKXG�KPFKXKFWCNU�
*QTXCVJ�GV�CN���������QT�KP

TGURQPUKXG�UWDLGEVU�GZRQUGF�VQ�NQYGT�1 �FQUG�TCVGU�
(QNKPUDGG�GV�CN�����������������.QUU�QH�

CVVGPWCVKQP�KU�TGNCVKXGN[�TCRKF��YKVJ�1 �TGURQPUKXGPGUU�DGKPI�RCTVKCNN[�TGUVQTGF�YKVJKP���VQ�

��FC[U�
-WNNG�GV�CN���������.KPP�GV�CN�������D���CPF�PQTOCN�TGURQPUKXGPGUU�TGUVQTGF�YKVJKP���VQ

��YGGMU�CHVGT�C�UGTKGU�QH���QT���FCKN[�1 �GZRQUWTGU���6JG�CVVGPWCVKQP�QH�CKTYC[�TGURQPUKXGPGUU�

OC[�QEEWT�UQOGYJCV�OQTG�UNQYN[�VJCP�VJCV�QH�U[ORVQO�CPF�URKTQOGVT[�TGURQPUGU���#KTYC[

KPHNCOOCVKQP�CNUQ�CRRGCTU�VQ�CVVGPWCVG��DWV�NGUU�EQORNGVGN[�VJCP�VJG�URKTQOGVT[�TGURQPUGU�CPF

YKVJ�C�OQTG�ITCFWCN�TGEQXGT[�
&GXNKP�GV�CN���������(QNKPUDGG�GV�CN�����������5QOG�OCTMGTU�QH

KPHNCOOCVKQP�
G�I���.&*�CPF�GNCUVCUG��JCXG�PQV�FGOQPUVTCVGF�CVVGPWCVKQP�

6JG�OGEJCPKUOU�NGCFKPI�VQ�VJG�QDUGTXGF�RWNOQPCT[�TGURQPUGU�KPFWEGF�D[�1 �CTG�

DGIKPPKPI�VQ�DG�DGVVGT�WPFGTUVQQF���6JG�CXCKNCDNG�FGUETKRVKXG�FCVC�UWIIGUV�UGXGTCN�RQUUKDNG

OGEJCPKUOU��UQOG�NGCFKPI�VQ�CNVGTCVKQPU�KP�NWPI�XQNWOGU��U[ORVQOU��CPF�GZGTEKUG�DTGCVJKPI

RCVVGTPU��CPF�QVJGTU�NGCFKPI�VQ�KPETGCUGU�KP�EGPVTCN�CPF�RGTKRJGTCN�4 ���6JGUG�OGEJCPKUOUCY

CRRGCT�VQ�KPXQNXG�
���1 �TGCEVKQPU�YKVJ�VJG�CKTYC[�NKPKPI�HNWKF�CPF�GRKVJGNKCN�EGNN�OGODTCPGU��


���NQECN�VKUUWG�TGURQPUGU��KPENWFKPI�KPLWT[�CPF�KPHNCOOCVKQP��CPF�
���UVKOWNCVKQP�QH�PGWTCN

CHHGTGPVU�
DTQPEJKCN�%�HKDGTU��CPF�VJG�TGUWNVKPI�TGHNGZ�TGURQPUGU�CPF�U[ORVQOU���/WEJ�TGOCKPU

VQ�DG�WPFGTUVQQF�KP�QTFGT�VQ�FGVGTOKPG�JQY�GCEJ�GXGPV�KP�VJKU�ECUECFG�EQPVTKDWVGU�VQ�VJG

RWNOQPCT[�TGURQPUGU�KPFWEGF�D[�CEWVG�1 �KPJCNCVKQP�KP�JWOCP�UWDLGEVU��



�����

5WDLGEVU�YKVJ�2TGGZKUVKPI�&KUGCUG
1H�VJG�UWDRQRWNCVKQPU�UVWFKGF��VJQUG�YKVJ�RTGGZKUVKPI�KORGFKOGPVU�KP�RWNOQPCT[

HWPEVKQP�CPF�GZGTEKUG�ECRCEKV[�CTG�QH�RTKOCT[�EQPEGTP�KP�GXCNWCVKPI�VJG�JGCNVJ�GHHGEVU�QH

1 �DGECWUG�GXGP�C�UOCNN�EJCPIG�KP�HWPEVKQP�KU�NKMGN[�VQ�JCXG�OQTG�KORCEV�QP�C�RGTUQP�YKVJ�

TGFWEGF�TGUGTXG���+PJGTGPV�KP�VJGUG�UVWFKGU�CTG�UGXGTCN�NKOKVCVKQPU�VJCV��CV�RTGUGPV��JCORGT�VJG

CDKNKV[�VQ�OCMG�FGHKPKVKXG�EQPENWUKQPU�TGICTFKPI�VJG�TGNCVKXG�1 �TGURQPUKXGPGUU�QH�VJG�XCTKQWU�

ITQWRU�QH�UWDLGEVU�UVWFKGF���(WTVJGTOQTG��KV�KU�WNVKOCVGN[�PGEGUUCT[�VQ�FGVGTOKPG�YJGVJGT�VJGKT

TGURQPUGU�CTG�TGRTGUGPVCVKXG�QH�VJG�NCTIGT�RQRWNCVKQP�YKVJ�RTGGZKUVKPI�FKUGCUG���6JGUG

NKOKVCVKQPU�KPENWFG�UWDLGEV�UGNGEVKQP�
KP�EQPVTQNNGF�UVWFKGU��V[RKECNN[�QPN[�RGQRNG�YKVJ�OKNFGT

FKUGCUG�CTG�UGNGEVGF�QT�XQNWPVGGT�HQT�UVWF[���UVCPFCTFK\GF�OGVJQFU�HQT�VJG�EJCTCEVGTK\CVKQP�QH

UQOG�TGURQPUGU��CPF�NKOKVGF�TCPIG�QH�GZRQUWTG�FQUGU�WVKNK\GF�VQ�GZCOKPG�UQOG�GPFRQKPVU�

6JGUG�NKOKVCVKQPU�CTG�GXKFGPV�KP�UVWFKGU�QP�UWDLGEVU�YKVJ�%12&��EJTQPKE�DTQPEJKVKU�

CPF�KUEJGOKE�JGCTV�FKUGCUG���(QT�RCVKGPVU�YKVJ�%12&�RGTHQTOKPI�NKIJV�VQ�OQFGTCVG�+'��PQ

FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�YGTG�QDUGTXGF�CHVGT����CPF���J�GZRQUWTGU�VQ�������RRO

1 �
.KPP�GV�CN�������C������C��5QNKE�GV�CN���������-GJTN�GV�CN���������CPF�QPN[�UOCNN�FGETGCUGU�

KP�HQTEGF�GZRKTCVQT[�XQNWOG�YGTG�QDUGTXGF�HQT���J�GZRQUWTGU�QH�EJTQPKE�DTQPEJKVKEU�VQ�����

RRO�1 
-WNNG�GV�CN�����������5OCNN�FGETGCUGU�KP�CTVGTKCN�DNQQF�QZ[IGP�UCVWTCVKQP�CNUQ�JCXG�

DGGP�QDUGTXGF�KP�UQOG�QH�VJGUG�UVWFKGU��DWV�VJG�KPVGTRTGVCVKQP�QH�VJGUG�TGUWNVU�CPF�VJGKT�ENKPKECN

UKIPKHKECPEG�KU�WPEGTVCKP���

5KOKNCT�NKOKVCVKQPU�CNUQ�CRRN[�VQ�VJG�GCTN[�UVWFKGU�GZCOKPKPI�1 �GHHGEVU�KP�CFWNV�CPF�

CFQNGUEGPV�CUVJOCVKEU���&GETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�YGTG�PQV�QDUGTXGF�HQT�CFWNV

CUVJOCVKEU�GZRQUGF�HQT���J�CV�TGUV�
5KNXGTOCP��������QT�YKVJ�KPVGTOKVVGPV�NKIJV�GZGTEKUG�
.KPP

GV�CN���������VQ�1 �EQPEGPVTCVKQPU�QH������RRO�CPF�NGUU���5KOKNCTN[��PQ�UKIPKHKECPV�EJCPIGU�KP�

RWNOQPCT[�HWPEVKQP�QT�U[ORVQOU�YGTG�HQWPF�KP�CFQNGUEGPV�CUVJOCVKEU�GZRQUGF�HQT���J�CV�TGUV�VQ

�����RRO�1 �
-QGPKI�GV�CN���������CPF�KP�CFQNGUEGPV�CUVJOCVKEU�CPF�PQPCUVJOCVKEU�GZRQUGF�VQ�

�����CPF������RRO�1 �YKVJ�KPVGTOKVVGPV�OQFGTCVG�GZGTEKUG�WR�VQ���J�
-QGPKI�GV�CN���������

�������CNVJQWIJ�C�UOCNN�FGETGCUG�KP�HQTEGF�GZRKTCVQT[�HNQY�CV�����QH�(8%�YCU�QDUGTXGF�KP

CUVJOCVKEU�CHVGT�GZRQUWTG�VQ������RRO�1 ���/QTG�TGEGPV�QDUGTXCVKQPU�D[�-TGKV�GV�CN��
�������

'UEJGPDCEJGT�GV�CN��
�������CPF�.KPP�GV�CN��
������UWIIGUV�VJCV�OKNF�VQ�OQFGTCVG�CUVJOCVKEU�CTG

CV�NGCUV�CU�UGPUKVKXG�VQ�VJG�CEWVG�GHHGEVU�QH�1 �KPJCNCVKQP�CU�JGCNVJ[�UWDLGEVU�YJGP�VJG�CUVJOCVKEU�

CTG�GZRQUGF�VQ�1 �WPFGT�EQPFKVKQPU�VJCV�GNKEKV�C�UKIPKHKECPV�TGURQPUG�KP�JGCNVJ[�UWDLGEVU���-TGKV�

GV�CN��
������CPF�'UEJGPDCEJGT�GV�CN��
������GZRQUGF�CFWNV�CUVJOCVKE�CPF�PQPCUVJOCVKE�UWDLGEVU

VQ�����RRO�1 �YKVJ�KPVGTOKVVGPV�OQFGTCVG�GZGTEKUG�HQT���J�CPF�QDUGTXGF�C�ITGCVGT�TGURQPUG�KP�

4 ��('8 ��CPF�('( �KP�VJG�CUVJOCVKE�UWDLGEVU��CNVJQWIJ�EJCPIGU�KP�(8%�CPF�U[ORVQOUCY � ������

YGTG�UKOKNCT�KP�DQVJ�ITQWRU���1\QPG�GZRQUWTG�CNUQ�TGUWNVGF�KP�C�OCTMGF�KPETGCUG�KP�CKTYC[

TGURQPUKXGPGUU�VQ�OGVJCEJQNKPG�KP�DQVJ�VJG�CUVJOCVKE�CPF�PQPCUVJOCVKE�UWDLGEVU���6JGUG

TGURQPUGU�VCMG�QP�ITGCVGT�KORQTVCPEG�YJGP�KV�KU�EQPUKFGTGF�VJCV�VJG�QDUGTXGF�1 �KPFWEGF�

RWNOQPCT[�GHHGEVU�YGTG�UWRGTKORQUGF�QP�RTGGZKUVKPI�KORCKTOGPV�QH�RWNOQPCT[�HWPEVKQP�CPF

CKTYC[�TGURQPUKXGPGUU���+P�CFFKVKQP��VJG�QDUGTXCVKQPU�QH�-QGPKI�GV�CN��
������CPF�/QNHKPQ�GV�CN�


������UWIIGUV�VJG�RQUUKDKNKV[�VJCV�CEWVG�GZRQUWTG�VQ�1 �CV�FQUGU�VJCV�FQ�PQV�RTQFWEG�OGCUWTCDNG�

RWNOQPCT[�HWPEVKQP�FGETGOGPVU�OC[�KPETGCUG�VJG�TGURQPUKXGPGUU�QH�CUVJOCVKEU�VQ�KPJCNGF�51�

QT�CPVKIGPU�

���������5[ORVQO�4GURQPUGU�VQ�1\QPG



�����

(QNNQYKPI�GZRQUWTG�VQ�1 �OCP[�UWDLGEVU�TGRQTV�TGURKTCVQT[�U[ORVQOU��VJG�OQUV�

EQOOQP�QH�YJKEJ�CTG�EQWIJ��UJQTVPGUU�QH�DTGCVJ��CPF�2&+���6JGTG�KU�C�DTQCF�TCPIG�QH�UGXGTKV[

KP�TCVKPI�U[ORVQO�TGURQPUGU�COQPI�UWDLGEVU�KP�VJGUG�UVWFKGU���#�PWODGT�QH���J�1 �GZRQUWTG�

UVWFKGU�VJCV�JCXG�GZCOKPGF�VJG�GZRQUWTG�FQUG�RWNOQPCT[�HWPEVKQP�CPF�U[ORVQO�TGURQPUG

TGNCVKQPUJKRU�JCXG�KPENWFGF�C�UGOKSWCPVKVCVKXG�CPCN[UKU�QH�U[ORVQO�TGURQPUGU�
#XQN�GV�CN��

������-WNNG�GV�CN���������/E&QPPGNN�GV�CN���������5GCN�GV�CN�����������+P�GCEJ�QH�VJGUG�UVWFKGU�

CU�1 �EQPEGPVTCVKQP�KPETGCUGF��VJG�RWNOQPCT[�HWPEVKQP�TGURQPUG�DGECOG�OQTG�PGICVKXG�
C�

FGETGCUG�KP�('8 ���CPF�VJG�NGXGN�QH�VJG�TGURKTCVQT[�U[ORVQOU�
EQWIJ��UJQTVPGUU�QH�DTGCVJ��2&+��

KPETGCUGF���6JG�OGCP�FGETGOGPV�KP�('8 �KP�GCEJ�QH�VJGUG�UVWFKGU�YCU�JKIJN[�EQTTGNCVGF�
T� �

�����KP�CNN�ECUGU��YKVJ�VJG�OGCP�EJCPIG�KP�U[ORVQO�TCVKPI�QT�U[ORVQO�UEQTG�
VJG

FGVGTOKPCVKQP�QH�U[ORVQOU�XCTKGF�DGVYGGP�UVWFKGU����6JKU�JKIJ�EQTTGNCVKQP�TGUWNVU�RTKOCTKN[

DGECWUG�GCEJ�QH�VJGUG�XCTKCDNGU�KU�JKIJN[�EQTTGNCVGF�YKVJ�1 �EQPEGPVTCVKQP���%QTTGNCVKQP�QH�

KPFKXKFWCN�EJCPIGU�KP�U[ORVQOU�CPF�EJCPIGU�KP�RWNOQPCT[�HWPEVKQP�UGNFQO�GZEGGF�T������


*QTUVOCP�GV�CN�����������%QPVTKDWVKPI�VQ�VJKU�NQY�KPFKXKFWCN�EQTTGNCVKQP�KU�VJG�HCEV�VJCV

U[ORVQOU�UEQTGU�JCXG�NQYGT�VGUV�TGVGUV�TGNKCDKNKV[�VJCP�VGUVU�QH�NWPI�HWPEVKQP���(QT�GZCORNG�

/E&QPPGNN�GV�CN��
����D��TGRQTV�VGUV�TGVGUV�EQGHHKEKGPVU�QH�CDQWV�����HQT�URKTQOGVT[�TGURQPUGU

DWV�QPN[�CDQWV�����HQT�U[ORVQOU���6JWU�KPFKXKFWCN�U[ORVQO�TGURQPUGU�CTG�PQV�IQQF�RTGFKEVQTU

QH�KPFKXKFWCN�RWNOQPCT[�HWPEVKQP�TGURQPUGU���*QYGXGT��ITQWR�OGCP�U[ORVQO�TGURQPUGU�UVKNN

RTQXKFG�C�IQQF�OCTMGT�QH�VJG�CXGTCIG�('8 �TGURQPUG�VQ�1 �GZRQUWTG���+P�VYQ�QH�VJG�XGT[�JGCX[� �

GZGTEKUG�UVWFKGU�
/E&QPPGNN�GV�CN���������#XQN�GV�CN���������U[ORVQOU�QH�EQWIJ�QT�VQVCN

TGURKTCVQT[�U[ORVQO�UEQTGU�YGTG�KPETGCUGF�UKIPKHKECPVN[�CV������CPF������RRO�1 ��
TGURGEVKXGN[���+P�VJG�JGCX[�GZGTEKUG�UVWF[�
5GCN�GV�CN����������EQWIJ�U[ORVQOU�KPETGCUGF

UKIPKHKECPVN[�CV������RRO�1 ���1VJGT�UVWFKGU�VJCV�UWRRQTV�VJKU�TGNCVKQPUJKR�QH�U[ORVQOU�CPF�

RWNOQPCT[�HWPEVKQP�JCXG�DGGP�EQPFWEVGF�YKVJ�XCTKQWU�GZRQUWTG�FWTCVKQPU�CPF�GZGTEKUG

KPVGPUKVKGU�
)QPI�GV�CN���������*QTUVOCP�GV�CN���������TCPIKPI�HTQO���J�QH�UGXGTG�GZGTEKUG�VQ

����J�QH�OQFGTCVG�GZGTEKUG�CV�1 �EQPEGPVTCVKQPU�HTQO������VQ������RRO��

�+P�EQORCTKPI�VJG�URKTQOGVT[�CPF�U[ORVQO�TGURQPUGU�QH�QNFGT�CFWNVU�CPF�[QWPI

CFWNVU�GZRQUGF�VQ�1 �WPFGT�VJG�UCOG�EQPFKVKQPU��&TGEJUNGT�2CTMU�GV�CN��
������HQWPF�

UKIPKHKECPVN[�NQYGT�URKTQOGVT[�TGURQPUGU�
�����XGTUWU�����('8 ��KP�VJG�QNFGT�CFWNVU���

+P�CFFKVKQP��VJG�KPEKFGPEG�QH�TGURKTCVQT[�U[ORVQO�TGURQPUGU�HQT�VJG�VJTGG�U[ORVQOU�OQUV

EQOOQPN[�TGRQTVGF�YKVJ�1 �GZRQUWTG�YGTG�CNOQUV�VYKEG�CU�JKIJ�KP�VJG�[QWPI�CFWNVU��YJGTGCU�

VJG�KPEKFGPEG�QH�U[ORVQOU�WPTGNCVGF�VQ�1 �GZRQUWTG�
G�I���G[G�KTTKVCVKQP��OWUENG�UQTGPGUU��

V[RKECNN[�YCU�ITGCVGT�KP�VJG�QNFGT�CFWNVU���6JG�EQORCTCDNG�QT�ITGCVGT�KPEKFGPEG�QH

PQPTGURKTCVQT[�U[ORVQOU�KP�VJG�QNFGT�CFWNVU�ENGCTN[�KPFKECVGU�VJCV�VJG[�HGNV�NGUU�TGURKTCVQT[

FKUEQOHQTV�KP�EQPLWPEVKQP�YKVJ�VJGKT�UOCNNGT�URKTQOGVT[�TGURQPUGU���#UVJOCVKEU��YJGP

EQORCTGF�YKVJ�PQPCUVJOCVKEU��VGPF�VQ�JCXG�ITGCVGT�EJCPIGU�KP�4 �CPF�GZRKTCVQT[�HNQY�YKVJCY

1 �GZRQUWTG�
-TGKV�GV�CN���������*QTUVOCP�GV�CN���������DWV�UKOKNCT�EJCPIGU�KP�NWPI�XQNWOG�


K�G���(8%����#UVJOCVKEU�CNUQ�JCXG�UKOKNCT�U[ORVQO�TGURQPUGU�HQT�EQWIJ��2&+��CPF�UJQTVPGUU

QH�DTGCVJ��CNVJQWIJ��KP�QPG�UVWF[�
*QTUVOCP�GV�CN����������CUVJOCVKEU�TGRQTVGF�C�JKIJGT

KPEKFGPEG�QH�YJGG\KPI�

+P�TGRGCVGF�GZRQUWTG�UVWFKGU�
(QNKPUDGG�GV�CN���������.KPP�GV�CN�������D���VJG

EJCPIGU�KP�U[ORVQOU�VTCEM�VJG�EJCPIGU�KP�URKTQOGVT[���9KVJ�TGRGCVGF�GZRQUWTG�VQ�JKIJ

1 �EQPEGPVTCVKQPU��VJG�EJCPIG�KP�('8 �KU�V[RKECNN[�ITGCVGUV�QP�VJG�UGEQPF�GZRQUWTG�FC[��� �

%QTTGURQPFKPIN[��U[ORVQOU�CTG�KPETGCUGF�QP�VJG�UGEQPF�GZRQUWTG�FC[�CPF�FKOKPKUJ�VQ�PGCT

DCUGNKPG�NGXGNU�D[�VJG�HQWTVJ�QT�HKHVJ�GZRQUWTG�YJGP�VJG�URKTQOGVT[�TGURQPUGU�DGEQOG

PGINKIKDNG���9KVJ�TGRGCVGF�GZRQUWTG�VQ�NQYGT�1 �EQPEGPVTCVKQPU��VJG�NCTIGUV�URKTQOGVT[�



�8

�8

�����

TGURQPUG�KU�UGGP�QP�VJG�HKTUV�FC[�CPF�CVVGPWCVGU�D[�VJG�VJKTF�QT�HQWTVJ�FC[���5[ORVQO�TGURQPUGU

CNUQ�CTG�NCTIGUV�QP�VJG�HKTUV�FC[�CPF�CTG�CVVGPWCVGF�YKVJ�VJG�UCOG�VKOG�EQWTUG���+P�C�UKPING���J

UVWF[�KP�YJKEJ�U[ORVQO�CPF�URKTQOGVT[�TGURQPUGU�YGTG�OGCUWTGF�FWTKPI�GZRQUWTG�CPF

TGEQXGT[��VJG�OGCP�EJCPIGU�KP�U[ORVQOU�CPF�URKTQOGVT[�TGURQPUGU�HQNNQYGF�UKOKNCT�VKOG

EQWTUGU�
/E&QPPGNN�GV�CN����������

+PVGTXGPVKQP�UVWFKGU�GZCOKPKPI�VJG�GHHGEVU�QH�XCTKQWU�FTWI�VTGCVOGPVU�QP�VJG

TGURQPUGU�VQ�1 �CNUQ�TGRQTV�RCTCNNGN�EJCPIGU�KP�U[ORVQOU�CPF�URKTQOGVT[���#NVJQWIJ�CVTQRKPG�

DNQEMGF�VJG�KPETGCUG�KP�4 �KP�TGURQPUG�VQ�1 �GZRQUWTG��KV�FKF�PQV�CNVGT�VJG�URKTQOGVT[�QTCY �

U[ORVQO�TGURQPUGU�
$GEMGVV�GV�CN�����������5KOKNCTN[��CNDWVGTQN�CPF�UCNDWVCOQN��YJKEJ�JCF�PQ

GHHGEV�QP�1 �KPFWEGF�EJCPIGU�KP�URKTQOGVT[��CNUQ�JCF�PQ�GHHGEV�QH�U[ORVQO�TGURQPUGU�


/E-GP\KG�GV�CN���������)QPI�GV�CN�����������6JG�CPVK�KPHNCOOCVQT[�OGFKECVKQPU�KPFQOGVJCEKP

CPF�KDWRTQHGP��YJKEJ�RCTVKCNN[�KPJKDKV�VJG�URKTQOGVT[�TGURQPUGU�VQ�1 �GZRQUWTG��CNUQ�ECWUG�C�

TGFWEVKQP�KP�TGURKTCVQT[�U[ORVQOU�
5EJGNGING�GV�CN���������*C\WEJC�GV�CN���������

6JG�KPFKXKFWCN�EQTTGNCVKQPU�DGVYGGP�U[ORVQOU�CPF�URKTQOGVT[�TGURQPUGU�CTG

TGNCVKXGN[�NQY�
������CPF�CTG�QH�NKVVNG�RTGFKEVKXG�XCNWG���*QYGXGT��VJG�ITQWR�OGCP�TGURQPUGU

JCXG�UKOKNCT�GZRQUWTG�TGURQPUG�EJCTCEVGTKUVKEU�CPF�HQNNQY�C�UKOKNCT�VKOG�EQWTUG�QH�TGURQPUG�VQ

GZRQUWTG�CPF�TGEQXGT[���5[ORVQO�CPF�URKTQOGVT[�TGURQPUGU�CNUQ�HQNNQY�C�UKOKNCT�VKOG�EQWTUG

QH�CVVGPWCVKQP�VQ�TGRGCVGF�GZRQUWTG�CPF�VJG[�CTG�CHHGEVGF�UKOKNCTN[�D[�C�PWODGT�QH�OGFKECVKQP

KPVGTXGPVKQPU�

���������'HHGEVU�QP�'ZGTEKUG�2GTHQTOCPEG
'PFWTCPEG�GZGTEKUG�RGTHQTOCPEG�CPF� 1 �OC[�DG�NKOKVGF�D[�CEWVG�GZRQUWTG�VQ�OCZ

1 �
#FCOU�CPF�5EJGNGING��������5EJGNGING�CPF�#FCOU��������)QPI�GV�CN���������(QZETQHV�CPF�

#FCOU��������(QNKPUDGG�GV�CN���������.KPFGT�GV�CN�����������)QPI�GV�CN��
������CPF�5EJGNGING

CPF�#FCOU�
������HQWPF�VJCV�UKIPKHKECPV�TGFWEVKQPU�KP�OCZKOCN�GPFWTCPEG�GZGTEKUG

RGTHQTOCPEG�OC[�QEEWT�KP�YGNN�EQPFKVKQPGF�CVJNGVGU�YJKNG�VJG[�RGTHQTO�%'�
 � ����.�OKP�'

HQT���J�CV�1 �EQPEGPVTCVKQPU�������RRO���&CVC�HTQO�.KPFGT�GV�CN��
������UWIIGUV�VJCV�UOCNN�

FGETGOGPVU�KP�OCZKOCN�GZGTEKUG�RGTHQTOCPEG�OC[�QEEWT�CV�1 �EQPEGPVTCVKQPU�NGUU�VJCP�

�����RRO���6JG�OGEJCPKUOU�VJCV�NGCF�VQ�VJGUG�TGURQPUGU�CPF�VJG�OKPKOWO�1 �EQPEGPVTCVKQP�CV�

YJKEJ�VJGUG�GHHGEVU�QEEWT�JCXG�PQV�[GV�DGGP�FGHKPGF�ENGCTN[���4GRQTVU�HTQO�UVWFKGU�QH�GZRQUWTG

VQ�1 �FWTKPI�JKIJ�KPVGPUKV[�GZGTEKUG�KPFKECVG�VJCV�DTGCVJKPI�FKUEQOHQTV�CUUQEKCVGF�YKVJ�OCZKOCN�

XGPVKNCVKQP�OC[�DG�CP�KORQTVCPV�HCEVQT�KP�NKOKVKPI�GZGTEKUG�RGTHQTOCPEG���*QYGXGT��VJGUG

UVWFKGU�FQ�PQV�GZENWFG�VJG�RQUUKDKNKV[�VJCV�UQOG�CU�[GV�WPFGHKPGF�RJ[UKQNQIKECN�OGEJCPKUO�OC[

NKOKV�GZGTEKUG�RGTHQTOCPEG�

���������'HHGEVU�QP�#KTYC[�4GURQPUKXGPGUU
1\QPG�GZRQUWTG�ECWUGU�CP�KPETGCUG�KP�PQPURGEKHKE�CKTYC[�TGURQPUKXGPGUU�CU

KPFKECVGF�D[�C�TGFWEVKQP�KP�VJG�EQPEGPVTCVKQP�QH�OGVJCEJQNKPG�QT�JKUVCOKPG�TGSWKTGF�VQ�RTQFWEG

C�IKXGP�TGFWEVKQP�KP�('8 �QT�KPETGCUG�KP�54 ���+PETGCUGF�CKTYC[�TGURQPUKXGPGUU�KU�CP� CY

KORQTVCPV�EQPUGSWGPEG�QH�GZRQUWTG�VQ�1 �DGECWUG�KVU�RTGUGPEG�OGCPU�VJCV�VJG�CKTYC[U�CTG�

RTGFKURQUGF�VQ�PCTTQYKPI�QP�KPJCNCVKQP�QH�C�XCTKGV[�QH�UVKOWNK�
G�I���URGEKHKE�CNNGTIGPU��51 ��
EQNF�CKT����/CTMGFN[�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�KU�C�ENCUUKECN�HGCVWTG�QH�CUVJOC�CPF�CNUQ

OC[�DG�RTGUGPV�YKVJ�QVJGT�TGURKTCVQT[�FKUGCUGU�
G�I���EJTQPKE�DTQPEJKVKU��CEWVG�XKTCN�KPHGEVKQPU�

CPF�GXGP�KP�C�UK\GCDNG�RGTEGPVCIG�QH�VJG�JGCNVJ[�CU[ORVQOCVKE�RQRWNCVKQP���/CP[�UVWFKGU�JCXG

FGOQPUVTCVGF�1 �KPFWEGF�KPETGCUGU�KP�PQPURGEKHKE�CKTYC[�TGURQPUKXGPGUU�KP�JGCNVJ[�UWDLGEVU�

CHVGT�C����VQ���J�GZRQUWTG�YKVJ�GZGTEKUG�VQ�EQPEGPVTCVKQPU�KP�VJG�TCPIG�QH������VQ������RRO



�����


)QNFGP�GV�CN���������*QNV\OCP�GV�CN���������-ÌPKI�GV�CN���������&KOGQ�GV�CN���������)QPI

GV�CN���������(QNKPUDGG�CPF�*C\WEJC��������CPF�CHVGT�����J�QH�GZRQUWTG�VQ�EQPEGPVTCVKQPU�KP�VJG

TCPIG�QH������VQ������RRO�
(QNKPUDGG�GV�CN���������*QTUVOCP�GV�CN�����������1\QPG�KPFWEGF

KPETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU�VGPF�VQ�TGUQNXG�YKVJKP����J�CHVGT�GZRQUWTG�DWV�OC[�RGTUKUV�KP

UGNGEVGF�KPFKXKFWCNU�HQT�NQPIGT�RGTKQFU�
)QNFGP�GV�CN�����������

1\QPG�GZRQUWTG�QH�CUVJOCVKE�UWDLGEVU��YJQ�EJCTCEVGTKUVKECNN[�JCXG�KPETGCUGF�CKTYC[

TGURQPUKXGPGUU�CV�DCUGNKPG��ECP�ECWUG�HWTVJGT�KPETGCUGU�KP�TGURQPUKXGPGUU�
-TGKV�GV�CN����������

6JG�FKHHGTGPEG�KP�DCUGNKPG�CKTYC[�TGURQPUKXGPGUU�DGVYGGP�JGCNVJ[�CPF�OKNF�CUVJOCVKE�UWDLGEVU

OC[�DG�CU�OWEJ�CU�����HQNF��YJGTGCU�VJG�EJCPIGU�KP�CKTYC[�TGURQPUKXGPGUU�KPFWEGF�D[�1 �CTG�

V[RKECNN[�VYQ��VQ�HQWTHQNF���5KOKNCT�TGNCVKXG�EJCPIGU�KP�CKTYC[�TGURQPUKXGPGUU�CTG�UGGP�KP

CUVJOCVKEU�GZRQUGF�VQ�1 �FGURKVG�VJGKT�OCTMGFN[�FKHHGTGPV�DCUGNKPG�CKTYC[�TGURQPUKXGPGUU���1PG�

UVWF[�
/QNHKPQ�GV�CN���������JCU�DGGP�RWDNKUJGF�UWIIGUVKPI�CP�KPETGCUG�KP�URGEKHKE�
K�G��

CNNGTIGP�KPFWEGF��CKTYC[�TGCEVKXKV[���6JKU�TGURQPUG�YCU�QDUGTXGF�CHVGT�C���J�TGUVKPI�GZRQUWTG

QH�CVQRKE�CUVJOCVKEU�VQ������RRO�1 ���1PG�QH�VJG�KORQTVCPV�CURGEVU�QH�VJKU�QDUGTXCVKQP�QH�

KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�CHVGT�1 �GZRQUWTG�KU�VJCV�VJKU�TGRTGUGPVU�C�RNCWUKDNG�NKPM�

DGVYGGP�CODKGPV�1 �GZRQUWTG�CPF�KPETGCUGF�JQURKVCN�CFOKUUKQPU�HQT�CUVJOC���*QYGXGT��

GZRGTKOGPVCN�FGUKIP�HNCYU�RTGENWFG�VJG�WUG�QH�VJKU�UVWF[�KP�VJG�FGVGTOKPCVKQP�QH�C�NQYGUV�

QDUGTXGF�GHHGEV�NGXGN�

%JCPIGU�KP�CKTYC[�TGURQPUKXGPGUU�CHVGT�1 �GZRQUWTG�CRRGCT�VQ�DG�TGUQNXGF�OQTG�

UNQYN[�VJCP�EJCPIGU�KP�('8 �QT�TGURKTCVQT[�U[ORVQOU���(WTVJGTOQTG��KP�UVWFKGU�QH�TGRGCVGF�

GZRQUWTG�VQ�1 ��EJCPIGU�KP�CKTYC[�TGURQPUKXGPGUU�VGPF�VQ�DG�UQOGYJCV�NGUU�UWUEGRVKDNG�VQ�

CVVGPWCVKQP�YKVJ�EQPUGEWVKXG�GZRQUWTGU�VJCP�EJCPIGU�KP�('8 �
&KOGQ�GV�CN���������-WNNG�GV�CN���

������(QNKPUDGG�GV�CN�����������6JG�SWGUVKQP�QH�YJGVJGT�EJTQPKE�1 �GZRQUWTG�ECP�KPFWEG�C�

RGTUKUVGPV�KPETGCUG�
QT�FGETGCUG��KP�CKTYC[U�TGURQPUKXGPGUU�JCU�PQV�DGGP�UVWFKGF�CFGSWCVGN[�

+PETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU�FQ�PQV�CRRGCT�VQ�DG�UVTQPIN[�CUUQEKCVGF�YKVJ

FGETGOGPVU�KP�NWPI�HWPEVKQP�QT�KPETGCUGU�KP�U[ORVQOU���6JKU�EQPENWUKQP�KU�DCUGF�QP�UVWFKGU�KP

JGCNVJ[�UWDLGEVU��JQYGXGT��CUVJOCVKEU�YJQ�JCXG�YKFGN[�FKHHGTGPV�DCUGNKPG�CKTYC[

TGURQPUKXGPGUU�GZJKDKV�('8 �EJCPIGU�CHVGT�1 �GZRQUWTG�VJCV�CTG�UKOKNCT�VQ�VJQUG�UGGP�KP�JGCNVJ[� �

UWDLGEVU�
-TGKV�GV�CN���������

6JG�OGEJCPKUO�QH�1 �KPFWEGF�KPETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU�KU�QPN[�RCTVKCNN[�

WPFGTUVQQF��DWV�KV�CRRGCTU�VQ�DG�CUUQEKCVGF�YKVJ�C�PWODGT�QH�EGNNWNCT�CPF�DKQEJGOKECN�EJCPIGU

KP�CKTYC[�VKUUWG���#KTYC[�KPHNCOOCVKQP�OC[�DG�VGORQTCNN[�CUUQEKCVGF�YKVJ�VJG�RTGUGPEG�QH

KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�
*QNV\OCP�GV�CN���������1	$[TPG�GV�CN���������5GNV\GT�GV�CN��

�������DWV�OCP[�CPKOCN�OQFGNU�QH�KPFWEGF�PGWVTQRJKNKC�TGRQTV�C�EQPHNKEVKPI�TQNG�QH�VJGUG�EGNNU

KP�GNKEKVKPI�PQPURGEKHKE�DTQPEJKCN�J[RGTTGURQPUKXGPGUU���5GXGTCN�CPKOCN�URGEKGU��HQT�GZCORNG�

JCXG�UJQYP�CP�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�KPFWEGF�D[�1 �GZRQUWTG�KP�VJG�CDUGPEG�QH�CP�

KPHNWZ�QH�2/0U�KPVQ�VJG�CKTYC[�OWEQUC�
'XCPU�GV�CN���������1MC\CYC�GV�CN���������.K�GV�CN��

��������+P�QPG�JWOCP�UVWF[�
;KPI�GV�CN����������RTGGZRQUWTG�VTGCVOGPV�YKVJ�VJG�CPVK�

KPHNCOOCVQT[�FTWI�KPFQOGVJCEKP�DNQEMGF�VJG�GHHGEV�QH�1 �QP�('8 �CPF�(8%�DWV�PQV�QP�CKTYC[� �

TGURQPUKXGPGUU��JQYGXGT��E[ENQQZ[IGPCUG�KPJKDKVQTU�JCXG�PQV�DGGP�GHHGEVKXG�CV�DNQEMKPI�VJG�1 ��
KPFWEGF�KPHNWZ�QH�2/0U�KPVQ�$#.�HNWKF�
*C\WEJC�GV�CN���������-NGGDGTIGT�CPF�*WFCM���������

6JGTGHQTG��1 �KPFWEGF�CKTYC[�TGURQPUKXGPGUU�OC[�PQV�DG�FWG�VQ�VJG�RTGUGPEG�QH�2/0U�KP�VJG�

CKTYC[�QT�VQ�VJG�TGNGCUG�QH�CTCEJKFQPKE�CEKF�OGVCDQNKVGU���4CVJGT��KV�UGGOU�NKMGN[�VJCV�VJG

OGEJCPKUO�HQT�VJKU�TGURQPUG�KU�OWNVKHCEVQTKCN��RQUUKDN[�KPXQNXKPI�VJG�RTGUGPEG�QH�E[VQMKPGU�

RTQUVCPQKFU��QT�PGWTQRGRVKFGU��CEVKXCVKQP�QH�OCETQRJCIGU��GQUKPQRJKNU��QT�OCUV�EGNNU��CPF



�����

GRKVJGNKCN�FCOCIG�VJCV�KPETGCUGU�FKTGEV�CEEGUU�QH�OGFKCVQTU�VQ�VJG�UOQQVJ�OWUENG�QT�TGEGRVQTU�KP

VJG�CKTYC[U�VJCV�CTG�TGURQPUKDNG�HQT�TGHNGZ�DTQPEJQEQPUVTKEVKQP�

���������+PHNCOOCVKQP�CPF�*QUV�&GHGPUG�'HHGEVU
#�PWODGT�QH�UVWFKGU�ENGCTN[�UJQY�VJCV�C�UKPING�CEWVG�GZRQUWTG�
��VQ���J��QH�JWOCPU

VQ�OQFGTCVG�EQPEGPVTCVKQPU�QH�1 �
����VQ�����RRO��YJKNG�GZGTEKUKPI�CV�OQFGTCVG�VQ�JGCX[�NGXGNU�

TGUWNVU�KP�C�PWODGT�QH�EGNNWNCT�CPF�DKQEJGOKECN�EJCPIGU�KP�VJG�NWPI��CU�CUUGUUGF�D[

OGCUWTGOGPV�QH�$#.�EQPUVKVWGPVU�
5GNV\GT�GV�CN���������-GJTN�GV�CN���������-QTGP�GV�CN��

����C�D��������5EJGNGING�GV�CN���������/E)GG�GV�CN���������#TKU�GV�CN�������C��&GXNKP�GV�CN��

��������6JGUG�GZRQUWTGU�TGUWNV�KP�CP�KPHNCOOCVQT[�TGURQPUG�EJCTCEVGTK\GF�D[�KPETGCUGF

PWODGTU�QH�2/0U��KPETGCUGF�RGTOGCDKNKV[�QH�VJG�GRKVJGNKCN�EGNNU�NKPKPI�VJG�TGURKTCVQT[�VTCEV�

EGNN�FCOCIG��CPF�RTQFWEVKQP�QH�RTQKPHNCOOCVQT[�E[VQMKPGU�CPF�RTQUVCINCPFKPU���6JKU�TGURQPUG

ECP�DG�FGVGEVGF�CU�GCTN[�CU���J�CHVGT�GZRQUWTG�
-QTGP�GV�CN���������5EJGNGING�GV�CN���������CPF

RGTUKUVU�HQT�CV�NGCUV����J�
-QTGP�GV�CN�������C��#TKU�GV�CN�������C����6JG�TGURQPUG�RTQHKNG�QH

VJGUG�OGFKCVQTU�KU�PQV�FGHKPGF�CFGSWCVGN[��CNVJQWIJ�KV�KU�ENGCT�VJCV�VJG�VKOG�EQWTUG�QH�TGURQPUG

XCTKGU�HQT�FKHHGTGPV�OGFKCVQTU�CPF�EGNNU�
5EJGNGING�GV�CN���������-QTGP�GV�CN�������C��������

#�UKPING�UVWF[�
&GXNKP�GV�CN���������RTQXKFGU�GXKFGPEG�VJCV�OCP[�QH�VJGUG�EJCPIGU

CNUQ�QEEWT�KP�JWOCPU�GZRQUGF�VQ������CPF������RRO�1 �YKVJ�OQFGTCVG�GZGTEKUG�HQT�����J���

&GETGOGPVU�KP�VJG�CDKNKV[�QH�#/U�VQ�RJCIQE[VQUG�OKETQQTICPKUOU�CNUQ�YGTG�TGRQTVGF�KP�VJKU

UVWF[�

1\QPG�CNUQ�ECWUGU�KPHNCOOCVQT[�EJCPIGU�KP�VJG�PQUG��CU�KPFKECVGF�D[�KPETGCUGF

NGXGNU�QH�2/0U�CPF�CNDWOKP��C�OCTMGT�HQT�KPETGCUGF�GRKVJGNKCN�EGNN�RGTOGCDKNKV[���+PETGCUGU�KP

VT[RVCUG�NGXGNU�KOOGFKCVGN[�CHVGT�1 �GZRQUWTG�UWIIGUVGF�VJG�TGNGCUG�QH�OCUV�EGNN�RTQFWEVU��

6JGTG�CRRGCTU�VQ�DG�PQ�UVTQPI�EQTTGNCVKQP�DGVYGGP�CP[�QH�VJG�OGCUWTGF�EGNNWNCT�CPF

DKQEJGOKECN�EJCPIGU�CPF�EJCPIGU�KP�NWPI�HWPEVKQP�OGCUWTGOGPVU��UWIIGUVKPI�VJCV�FKHHGTGPV

OGEJCPKUOU�OC[�DG�TGURQPUKDNG�HQT�VJGUG�RTQEGUUGU���#NVGTPCVKXGN[��VJG�CDUGPEG�QH�C

EQTTGNCVKQP�OC[�TGHNGEV�GKVJGT�VJG�VGORQTCN�OKUCNKIPOGPV�QH�VJGUG�OGCUWTGOGPVU��VJG�HCEV�VJCV

EJCPIGU�FGVGEVGF�KP�VJG�NCXCIG�HNWKF�FQ�PQV�SWCPVKVCVKXGN[�TGHNGEV�GXGPVU�QEEWTTKPI�KP�VKUUWGU

YJGTG�HWPEVKQPCN�QT�U[ORVQOCVKE�GXGPVU�QTKIKPCVG��QT�VJCV�$#.�HNWKF�OC[�PQV�DG�EQNNGEVGF�HTQO

VJG�UCOG�NWPI�TGIKQP�RTKOCTKN[�KORNKECVGF�KP�RWNOQPCT[�HWPEVKQP�TGURQPUGU���6JG�KFGC�QH

FKHHGTGPV�OGEJCPKUOU�KU�UWRRQTVGF�D[�C�UVWF[�KP�YJKEJ�KDWRTQHGP��C�E[ENQQZ[IGPCUG�KPJKDKVQT�

DNWPVGF�VJG�1 �KPFWEGF�FGETGOGPVU�KP�NWPI�HWPEVKQP�YKVJQWV�CNVGTKPI�VJG�1 �KPFWEGF�KPETGCUG�KP� �

2/0U�QT�GRKVJGNKCN�EGNN�RGTOGCDKNKV[��CNVJQWIJ�KDWRTQHGP�FKF�EJCPIG�VJG�EQPEGPVTCVKQP�QH�C

PWODGT�QH�OGFKCVQTU��UQOG�QH�YJKEJ�OC[�DG�TGNCVGF�VQ�EJCPIGU�KP�HWPEVKQP�
*C\WEJC�GV�CN��

������

+P�XKVTQ�UVWFKGU�UWIIGUV�VJCV�GRKVJGNKCN�EGNNU�CTG�VJG�RTKOCT[�VCTIGV�QH�1 �KP�VJG�NWPI�

CPF�VJCV�1 �KPFWEGU�VJGO�VQ�RTQFWEG�OCP[�QH�VJG�OGFKCVQTU�HQWPF�KP�VJG�$#.�HNWKF�QH�JWOCPU�

GZRQUGF�VQ�1 ���#NVJQWIJ�1 �FQGU�PQV�KPFWEG�#/U�VQ�RTQFWEG�VJGUG�EQORQWPFU�KP�NCTIG� �

SWCPVKVKGU��KV�FQGU�FKTGEVN[�KORCKT�VJG�CDKNKV[�QH�#/U�VQ�RJCIQE[VQUG�CPF�MKNN�OKETQQTICPKUOU�

���������(CEVQTU�/QFKH[KPI�4GURQPUKXGPGUU�VQ�1\QPG
/CP[�XCTKCDNGU�VJCV�CV�NGCUV�JCXG�RQVGPVKCN�HQT�KPHNWGPEKPI�TGURQPUG�VQ�1 �TGOCKP�

KPCFGSWCVGN[�CFFTGUUGF�KP�VJG�CXCKNCDNG�ENKPKECN�FCVC���(CEVQTU�UWEJ�CU�UOQMKPI�UVCVWU��CIG�

IGPFGT��TCEG�QT�GVJPKE�ITQWR��UGCUQP��CPF�OQFG�QH�DTGCVJKPI�FWTKPI�GZRQUWTG�JCXG�DGGP

GXCNWCVGF�KPCFGSWCVGN[�HQT�VJGKT�RQVGPVKCN�KPHNWGPEG�QP�TGURQPUGU�VQ�1 �GZRQUWTG��



�8

�����

+PHQTOCVKQP�FGTKXGF�HTQO�1 �GZRQUWTG�QH�UOQMGTU�KU�NKOKVGF���5QOG�FGITGG�QH�

CVVGPWCVKQP�CRRGCTU�VQ�QEEWT�KP�CEVKXG�UOQMGTU�CPF�OC[�DG�TGXGTUGF�HQNNQYKPI�UOQMKPI

EGUUCVKQP�
'OOQPU�CPF�(QUVGT���������DWV�CXCKNCDNG�TGUWNVU�UJQWNF�DG�KPVGTRTGVGF�YKVJ�ECWVKQP��

6JG�RQUUKDKNKV[�QH�CIG�TGNCVGF�FKHHGTGPEGU�KP�TGURQPUG�VQ�1 �JCU�DGGP�GZRNQTGF�VQ�UQOG�GZVGPV�

UKPEG�VJG�RWDNKECVKQP�QH�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�

#IGPE[����������;QWPI�CFWNVU�JKUVQTKECNN[�JCXG�RTQXKFGF�VJG�UWDLGEV�RQRWNCVKQP�HQT�CKT

RQNNWVCPV�GZRQUWTG�UVWFKGU���2WNOQPCT[�HWPEVKQP�TGURQPUKXGPGUU�CRRGCTU�VQ�FGETGCUG�YKVJ�CIG�

CNVJQWIJ�U[ORVQO�TCVGU�TGOCKP�UKOKNCT�VQ�VJQUG�QH�[QWPI�CFWNVU�
&TGEJUNGT�2CTMU�GV�CN�������D�

������������$GFK�GV�CN���������4GKUGPCWGT�GV�CN���������/E&QPPGNN�GV�CN�����������6JG�NKOKVGF

KPHQTOCVKQP�CXCKNCDNG�QP�VJG�TGURQPUGU�QH�EJKNFTGP�CPF�CFQNGUEGPVU�VQ�1 �
/E&QPPGNN�GV�CN���

����C��#XQN�GV�CN�������C��������-QGPKI�GV�CN���������������FQGU�PQV�KPFKECVG�VJCV�EJKNFTGP�CPF

CFQNGUEGPVU�CTG�GKVJGT�OQTG�QT�NGUU�TGURQPUKXG�VJCP�[QWPI�CFWNVU���1H�VJG�UVWFKGU�VJCV�JCXG

KPXGUVKICVGF�IGPFGT�FKHHGTGPEGU�KP�TGURQPUKXGPGUU�VQ�1 ��UQOG�
.CWTKV\GP�CPF�#FCOU��������

*QTXCVJ�GV�CN���������#FCOU�GV�CN���������&TGEJUNGT�2CTMU�GV�CN�������C�D��/GUUKPGQ�CPF

#FCOU��������JCXG�UWIIGUVGF�VJCV�YQOGP�CTG�OQTG�TGURQPUKXG�VQ�1 �VJCP�OGP���*QYGXGT��VJG�

CDUGPEG�QH�EQPUKUVGPV�HKPFKPIU�YKVJ�TGURGEV�VQ�IGPFGT�FKHHGTGPEGU�KPFKECVGU�VJCV�KV�ECPPQV�DG

EQPENWFGF�VJCV�OGP�CPF�YQOGP�TGURQPF�FKHHGTGPVN[�VQ�1 ���%QORCTKUQP�QH�TGURQPUGU�CETQUU�

IGPFGT��TCEKCN��GVJPKE��CPF�CIG�ITQWRU�KU�EQORNKECVGF�D[�VJG�FGVGTOKPCVKQP�QH�GSWKXCNGPV

GZRQUWTGU���(QT�GZCORNG��YQOGP�CPF�EJKNFTGP�JCXG�UOCNNGT�NWPIU�VJCP�CFWNV�OGP���6JWU��YKVJ

C�IKXGP�GZRQUWTG�EQPEGPVTCVKQP��FWTCVKQP��CPF�XGPVKNCVKQP��JWOCPU�YKVJ�UOCNNGT�NWPIU�YKNN

RTGUWOCDN[�TGEGKXG�C�NCTIG�TGNCVKXG�KPVTCRWNOQPCT[�GZRQUWTG���5QOG�CVVGORVU�JCXG�DGGP�OCFG

VQ�PQTOCNK\G�TGURQPUGU�CEEQTFKPI�VQ�$5#�QT�NWPI�ECRCEKV[�
G�I���(8%����6JG�QPN[�UVWF[�KP

YJKEJ�VJKU�HCEVQT�JCU�DGGP�KPXGUVKICVGF�U[UVGOCVKECNN[�
/GUUKPGQ�CPF�#FCOU��������HQWPF�PQ

KPHNWGPEG�QH�NWPI�UK\G�QP�VJG�URKTQOGVT[�TGURQPUGU�WPFGT�KFGPVKECN�GZRQUWTG�
1 �EQPEGPVTCVKQP��

��CPF�6��EQPFKVKQPU���6JTGG�UVWFKGU�
(QZ�GV�CN���������5GCN�GV�CN���������9GKPOCPP�GV�CN�'


������JCXG�EQORCTGF�RWNOQPCT[�HWPEVKQP�TGURQPUGU�QH�YQOGP�FWTKPI�FKHHGTGPV�RJCUGU�QH�VJG

OGPUVTWCN�E[ENG��DWV�VJG�TGUWNVU�CTG�EQPHNKEVKPI���6JG�TGURQPUGU�QH�DNCEM�CPF�YJKVG�[QWPI�CFWNVU

VQ�XCTKQWU�EQPEGPVTCVKQPU�QH�1 �JCXG�DGGP�EQORCTGF�KP�QPG�UVWF[�
5GCN�GV�CN�����������6JG�FCVC�

UWIIGUVGF�VJCV�DNCEM�OCNGU�GZRGTKGPEGF�UKIPKHKECPV�FGETGOGPVU�KP�RWNOQPCT[�HWPEVKQP�CV�C�NQYGT

EQPEGPVTCVKQP�QH�1 �VJCP�YJKVG�OCNGU��DWV�VJCV�VJGTG�YGTG�PQ�FKHHGTGPEGU�COQPI�VJG�TGURQPUGU�

QH�YJKVG�OCNGU�CPF�DNCEM�CPF�YJKVG�HGOCNGU���6JWU��VJG�SWGUVKQP�QH�GVJPKE�QT�TCEKCN�FKHHGTGPEGU

KP�TGURQPUKXGPGUU�VQ�1 �KU�CPUYGTGF�KPCFGSWCVGN[��CPF�VJG�CXCKNCDNG�TGUWNVU�UJQWNF�DG�

KPVGTRTGVGF�YKVJ�ECWVKQP���0Q�PGY�UVWFKGU�CTG�CXCKNCDNG�QP�VJG�GHHGEVU�QH�JGCV�UVTGUU�
K�G��

KPETGCUGF�VGORGTCVWTG�QT�4*��QP�1 �TGURQPUGU���1PG�UVWF[�
.KPP�GV�CN���������UWIIGUVU�VJCV�

UGPUKVKXKV[�VQ�1 �OC[�DG�TGNCVGF�VQ�UGCUQPCN�XCTKCVKQPU�KP�CODKGPV�1 �EQPEGPVTCVKQPU��VJKU� �

HKPFKPI�PGGFU�VQ�DG�EQPHKTOGF���6YQ�UVWFKGU�
*[PGU�GV�CN���������#FCOU�GV�CN���������JCXG

TGRQTVGF�VJCV�FKHHGTGPEGU�KP�VJG�KPJCNCVKQP�TQWVG�
G�I���QTCN�XGTUWU�PCUCN�QT�QTQPCUCN��CRRGCT�VQ

DG�QH�PGINKIKDNG�KORQTVCPEG�KP�VJG�TGURQPUGU�QH�GZGTEKUKPI�CFWNVU�VQ�1 �GZRQUWTG���5VWFKGU�QH�

1 �WRVCMG�KP�VJG�WRRGT�CKTYC[�
)GTTKV[�GV�CN���������EQPHKTO�VJG�PGINKIKDNG�FKHHGTGPEGU�DGVYGGP�

QTCN�CPF�PCUCN�KPJCNCVKQP�
CNUQ�UGG�%JCRVGT������0QPG�QH�VJGUG�RQVGPVKCN�KPHNWGPEGU�QP

1 �TGURQPUKXGPGUU�
CIG��IGPFGT��TCEG��JQTOQPCN�HNWEVWCVKQPU��UOQMKPI��UGCUQPCN�XCTKCVKQPU�KP�

TGURQPUKXGPGUU��CPF�CODKGPV�GPXKTQPOGPVCN�HCEVQTU��JCU�DGGP�KPXGUVKICVGF�VJQTQWIJN[��

*QYGXGT��VJG�QDUGTXCVKQP�VJCV�JGCNVJ[�QNFGT�CFWNVU�CRRGCT�VQ�DG�NGUU�TGURQPUKXG�VQ�1 �GZRQUWTG�

VJCP�[QWPI�CFWNVU�JCU�DGGP�EQPHKTOGF�VQ�VJG�RQKPV�VJCV�KV�ECP�DG�EQPUKFGTGF�KP�TKUM�CUUGUUOGPV��

0GXGTVJGNGUU��VJKU�FQGU�PQV�CFFTGUU�HWNN[�VJG�SWGUVKQP�QH�CIG�FKHHGTGPEGU�DGECWUG�EJKNFTGP�CPF

CFQNGUEGPVU�TGOCKP�KPCFGSWCVGN[�UVWFKGF��
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���������'ZVTCRWNOQPCT[�'HHGEVU�QH�1\QPG
+V�UVKNN�KU�DGNKGXGF�VJCV�1 �TGCEVU�KOOGFKCVGN[�QP�EQPVCEV�YKVJ�TGURKTCVQT[�U[UVGOU�

HNWKFU�CPF�VKUUWGU�CPF�KU�PQV�CDUQTDGF�QT�VTCPURQTVGF�VQ�GZVTCRWNOQPCT[�UKVGU�VQ�CP[�UKIPKHKECPV

FGITGG���#�PWODGT�QH�NCDQTCVQT[�CPKOCN�UVWFKGU�TGRQTVGF�KP�VJG�RTGXKQWU�EJCRVGT�
%JCRVGT���

CPF�GCTN[�UVWFKGU�QP�JWOCP�UWDLGEVU�TGRQTVGF�KP�VJKU�EJCRVGT�UWIIGUV�VJCV�TGCEVKQP�RTQFWEVU

HQTOGF�D[�VJG�KPVGTCEVKQP�QH�1 �YKVJ�TGURKTCVQT[�U[UVGO�HNWKFU�QT�VKUUWGU�OC[�RTQFWEG�GHHGEVU�

OGCUWTGF�QWVUKFG�VJG�TGURKTCVQT[�VTCEV`GKVJGT�KP�VJG�DNQQF��CU�EJCPIGU�KP�EKTEWNCVKPI�DNQQF

N[ORJQE[VGU��GT[VJTQE[VGU��QT�UGTWO��QT�CU�EJCPIGU�KP�VJG�UVTWEVWTG�QT�HWPEVKQP�QH�QVJGT

QTICPU��UWEJ�CU�VJG�RCTCVJ[TQKF��VJG�JGCTV��VJG�NKXGT��CPF�VJG�EGPVTCN�PGTXQWU�U[UVGO��

0Q�GZVTCRWNOQPCT[�GHHGEVU�JCXG�DGGP�TGRQTVGF�VQ�FCVG�KP�QVJGT�QTICP�U[UVGOU�QH�1 �GZRQUGF�

JWOCP�UWDLGEVU��GZEGRV�HQT�NKOKVGF�FCVC�KPFKECVKPI�VJCV�CEWVG�
���VQ���J��GZRQUWTGU�YKVJ�GZGTEKUG

CV�EQPEGPVTCVKQPU�������RRO�1 �ECWUGF�VTCPUKGPV�EJCPIGU�KP�DNQQF�EGNNU�CPF�RNCUOC���6JG�

KPVGTRTGVCVKQP�QH�CNN�VJGUG�GHHGEVU�KP�TGICTFU�VQ�RQVGPVKCN�JWOCP�JGCNVJ�GHHGEVU�CV�CODKGPV�NGXGNU

QH�GZRQUWTG�
������RRO�1 ��KU�PQV�ENGCT���*QYGXGT��VJG�FGOQPUVTCVKQP�KP�VJKU�EJCRVGT�QH�CP�

CTTC[�QH�KPHNCOOCVQT[�OGFKCVQTU�CPF�KOOWPG�OQFWNCVQTU�TGNGCUGF�CV�VJG�CKTYC[�UWTHCEG�KP

TGURQPUG�VQ�1 �RTQXKFGU�C�RQUUKDNG�OGEJCPKUO�HQT�GHHGEVU�VQ�QEEWT�QWVUKFG�QH�VJG�NWPI���

#FFKVKQPCN�UVWFKGU�CTG�PGGFGF��VJGTGHQTG��KP�QTFGT�VQ�FGVGTOKPG�KH�VJGTG�CTG�CP[�UKIPKHKECPV

GZVTCRWNOQPCT[�GHHGEVU�QH�1 �GZRQUWTG�CPF�CV�YJCV�NGXGNU�QH�GZRQUWTG�VJG[�OKIJV�QEEWT��

���������'HHGEVU�QH�1\QPG�/KZGF�YKVJ�1VJGT�2QNNWVCPVU
0Q�UKIPKHKECPV�GPJCPEGOGPV�QH�TGURKTCVQT[�GHHGEVU�
K�G���OQTG�VJCP�CFFKVKXG��JCU�DGGP

EQPUKUVGPVN[�FGOQPUVTCVGF�HQT�OKZVWTGU�QH�1 �YKVJ�51 ��01 ��* 51 ��*01 ��QT�RCTVKEWNCVG� � � � � �

CGTQUQNU��QT�YKVJ�OWNVKRNG�EQODKPCVKQPU�QH�VJGUG�RQNNWVCPVU���6JGTG�KU�IGPGTCN�CITGGOGPV�COQPI

UVWFKGU�QH�UKOWNVCPGQWU�GZRQUWTG�QH�JGCNVJ[�CFWNVU�CPF�CUVJOCVKE�CFQNGUEGPVU�VQ�OKZVWTGU�QH

1 �CPF�01 ��51 ��* 51 ��QT�*01 �VJCV�RWNOQPCT[�HWPEVKQP�TGURQPUGU�CTG�PQV�UKIPKHKECPVN[� � � � � �

FKHHGTGPV�HTQO�VJQUG�HQNNQYKPI�GZRQUWTG�VQ�1 �CNQPG�YJGP�EQORCTGF�VQ�UVWFKGU�EQPFWEVGF�CV�VJG�

UCOG�1 �EQPEGPVTCVKQP���'ZRQUWTG�VQ�JKIJ�2#0�EQPEGPVTCVKQPU�
K�G�������RRO��EQODKPGF�YKVJ�

1 �JCU�DGGP�TGRQTVGF�VQ�KPFWEG�ITGCVGT�RWNOQPCT[�HWPEVKQP�TGURQPUGU�VJCP�GZRQUWTG�VQ�1 �CNQPG� �


*QTXCVJ�GV�CN����������DWV�YJGP�VJG�2#0�EQPEGPVTCVKQP�KU�TGFWEGF�VQ�VJG�CODKGPV�TCPIG��CP[

CFFKVKQPCN�GHHGEV�QH�2#0�KP�VJG�OKZVWTG�CRRGCTU�VQ�DG�PGINKIKDNG�
&TGEJUNGT�2CTMU�GV�CN����������

+P�CFFKVKQP�VQ�UKOWNVCPGQWU�GZRQUWTGU�VQ�RQNNWVCPV�OKZVWTGU��UVWFKGU�QH�VJG�TGURQPUGU

VQ�1 �GZRQUWTG�GKVJGT�RTGEGFGF�QT�HQNNQYGF�D[�CPQVJGT�RQNNWVCPV�JCXG�DGGP�RGTHQTOGF���6Q�VJG�

GZVGPV�VJCV�VJGUG�GZRQUWTG�UGSWGPEGU�OKOKE�TGCN�CODKGPV�EQPFKVKQPU��VJG�TGUWNVU�EQWNF�DG�WUGHWN

KP�VJG�TKUM�CUUGUUOGPV�RTQEGUU���-QGPKI�GV�CN��
������FGOQPUVTCVGF�VJCV�GZRQUWTG�QH�CNNGTIKE


CPF�RTQDCDN[�CUVJOCVKE��CFQNGUEGPVU�VQ�1 �CPF�VJGP�VQ�51 �TGUWNVGF�KP�UKIPKHKECPV�RWNOQPCT[� �

HWPEVKQP�FGETGOGPVU�PQV�UGGP�YKVJ�CP�1 �1 �UGSWGPEG�QT�(#�51 �UGSWGPEG���6JGUG�TGUWNVU�CNUQ� � �

ECP�DG�KPVGTRTGVGF�KP�NKIJV�QH�VJG�HCEV�VJCV�1 �KPETGCUGU�PQPURGEKHKE�DTQPEJKCN�TGURQPUKXGPGUU�

CPF�VJCV�VJG�KPETGCUGF�51 �TGURQPUGU�OC[�UKORN[�TGHNGEV�VJKU�KPETGCUGF�TGURQPUKXGPGUU���5WEJ�

TGURQPUGU�YQWNF�DG�WPNKMGN[�KP�PQPCVQRKE�JGCNVJ[�CFQNGUEGPVU���1VJGT�UVWFKGU�
#TKU�GV�CN��������

*C\WEJC�GV�CN���������.KPP�GV�CN���������7VGNN�GV�CN���������JCXG�CUUGUUGF�VJG�TGURQPUGU�VQ

1 �CHVGT�RTGXKQWU�GZRQUWTG�VQ�CPQVJGT�RQNNWVCPV���#TKU�GV�CN��
������HQWPF�VJCV�RTGGZRQUWTG�VQ�

YCVGT�QT�*01 �HQI�CRRGCTGF�VQ�CVVGPWCVG�TGURQPUGU�VQ�1 ��YJGTGCU�*C\WEJC�GV�CN��
������ �

QDUGTXGF�CP�KPETGCUGF�CKTYC[�TGURQPUKXGPGUU�CHVGT�1 �GZRQUWTG�RTGEGFGF�D[�01 �GZRQUWTG� �

TGNCVKXG�VQ�1 �GZRQUWTG�CNQPG���6YQ�UVWFKGU�QH�EQODKPGF�QT�UGSWGPVKCN�GZRQUWTG�VQ�* 51� � �

CGTQUQN�CPF�1 �UWIIGUV�C�RQUUKDN[�GPJCPEGF�TGURQPUG�VQ�1 �KP�CUVJOCVKEU�YJGP�VJG�GZRQUWTG�KU� �
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EQODKPGF�YKVJ�QT�RTGEGFGF�D[�GZRQUWTG�VQ�* 51 �CGTQUQN�
.KPP�GV�CN���������7VGNN�GV�CN��� �

��������6JGUG�HKPFKPIU�CTG�KPVTKIWKPI��DWV�OWUV�DG�TGRNKECVGF�DGHQTG�VJG[�ECP�DG�WUGHWN�HQT

SWCPVKVCVKXG�JGCNVJ�CUUGUUOGPV���/WEJ�KU�WPMPQYP�CDQWV�TGURQPUGU�VQ�CKT�RQNNWVCPV�OKZVWTGU��

1PN[�C�NKOKVGF�PWODGT�QH�RQNNWVCPV�EQODKPCVKQPU�CPF�GZRQUWTG�RTQVQEQNU�JCXG�DGGP

KPXGUVKICVGF��CPF�UWDLGEV�ITQWRU�CTG�UOCNN�CPF�OC[�PQV�DG�TGRTGUGPVCVKXG�QH�VJG�IGPGTCN

RQRWNCVKQP���(GY�UVWFKGU�JCXG�KPENWFGF�OQTG�VJCP�VYQ�RQNNWVCPVU��CPF�OQUV�EQODKPCVKQPU�JCXG

DGGP�GXCNWCVGF�KP�UKPING�UVWFKGU���(WTVJGTOQTG��QPN[�TCTGN[�CTG�GPFRQKPVU�QVJGT�VJCP�RWNOQPCT[

HWPEVKQP�CPF�RNGVJ[UOQITCRJ[�OGCUWTGF�

�������(KGNF�CPF�'RKFGOKQNQI[�5VWFKGU�QH�1\QPG�'ZRQUWTG
+PFKXKFWCN�NGXGN�ECOR�CPF�GZGTEKUG�UVWFKGU�RTQXKFG�WUGHWN��SWCPVKVCVKXG�KPHQTOCVKQP

QP�VJG�GZRQUWTG�TGURQPUG�TGNCVKQPUJKRU�NKPMKPI�JWOCP�NWPI�HWPEVKQP�FGENKPGU�YKVJ�1 �GZRQUWTG�

QEEWTTKPI�KP�CODKGPV�CKT���6JGKT�WVKNKV[�FGTKXGU�NCTIGN[�HTQO�VJG�TGNKCDKNKV[�YKVJ�YJKEJ

KPFKXKFWCN�GZRQUWTGU�ECP�DG�GUVKOCVGF�WUKPI�QWVFQQT�OGCUWTGOGPVU�KP�UVWFKGU�QH�VJGUG�MKPF��

#NVJQWIJ�KV�WUWCNN[�JCU�PQV�DGGP�RQUUKDNG�VQ�KUQNCVG�1 �GZRQUWTGU�HTQO�QVJGT�EQRQNNWVCPVU�
G�I���

CEKF�CGTQUQNU��CPF�GPXKTQPOGPVCN�HCEVQTU�
G�I���VGORGTCVWTG��KP�VJG�FGUKIP�QH�UWEJ�UVWFKGU��VJG

CXCKNCDNG�DQF[�QH�GXKFGPEG�PQY�UVTQPIN[�UWRRQTVU�C�FQOKPCPV�TQNG�QH�1 �KP�VJG�QDUGTXGF�NWPI�

HWPEVKQP�FGETGOGPVU�

6JG�OQUV�GZVGPUKXG�GRKFGOKQNQIKE�FCVCDCUG�QP�RWNOQPCT[�HWPEVKQP�TGURQPUGU�VQ

CODKGPV�1 �EQOGU�HTQO�ECOR�UVWFKGU���5KZ�TGEGPV�MG[�UVWFKGU�HTQO�VJTGG�UGRCTCVG�TGUGCTEJ�

ITQWRU�RTQXKFG�C�EQODKPGF�FCVCDCUG�QP�KPFKXKFWCN�GZRQUWTG�TGURQPUG�TGNCVKQPUJKRU�HQT

����EJKNFTGP�TCPIKPI�KP�CIG�HTQO���VQ����[GCTU��GCEJ�YKVJ�CV�NGCUV�UKZ�UGSWGPVKCN�OGCUWTGOGPVU

QH�('8 �CPF�RTGXKQWU�JQWT�1 �GZRQUWTGU�YJKNG�CVVGPFKPI�UWOOGT�ECORU�
#XQN�GV�CN��������� �

*KIIKPU�GV�CN���������4CK\GPPG�GV�CN���������������5RGMVQT�GV�CN�������C����������9JGP

CPCN[\GF�VQIGVJGT�WUKPI�EQPUKUVGPV�OGVJQFU��VJGUG�FCVC�[KGNFGF�CP�CXGTCIG�TGNCVKQPUJKR�DGVYGGP

('8 �CPF�RTGXKQWU�JQWT�1 �EQPEGPVTCVKQP�QH�������O.�RRD���6JG�JKIJGUV���J�1 �NGXGNU� � �

OGCUWTGF�KP�HKXG�QH�VJG�UKZ�UVWFKGU�TCPIGF�HTQO�����VQ�����RRD��YKVJ�QPG�UVWF[�TGRQTVKPI

EQPEGPVTCVKQPU�CU�JKIJ�CU�����RRD���/KPKOWO�1 �XCNWGU�TCPIGF�HTQO����VQ����RRD���#NVJQWIJ�

VJG�TGITGUUKQP�TGUWNVU�PQVGF�CDQXG�YGTG�DCUGF�QP���J�1 �NGXGNU��GZRQUWTG�KP�ECOR�UVWFKGU�

WUWCNN[�GZVGPFGF�HQT�OWNVKRNG�JQWTU���$GECWUG�QH�VJG�JKIJ�NGXGN�QH�EQTTGNCVKQP�DGVYGGP�UKPING�

CPF�OWNVKRNG�JQWT�CXGTCIGU�KP�VJG�UVWFKGU��VJGUG�TGUWNVU�OC[�VJGTGHQTG��TGRTGUGPV��VQ�UQOG

GZVGPV��VJG�KPHNWGPEG�QH�OWNVKJQWT�GZRQUWTGU���+P�CFFKVKQP�VQ�VJG�ECOR�UVWF[�TGUWNVU��VYQ�MG[

UVWFKGU�KPXQNXKPI�NWPI�HWPEVKQP�OGCUWTGOGPVU�DGHQTG�CPF�CHVGT�YGNN�FGHKPGF�GZGTEKUG�GXGPVU�KP

CFWNVU�JCXG�[KGNFGF�GZRQUWTG�TGURQPUG�UNQRGU�QH�������CPF�������O.�RRD�
5RGMVQT�GV�CN��

����D��5GNY[P�GV�CN�����������1\QPG�EQPEGPVTCVKQPU�FWTKPI�GZGTEKUG�GXGPVU�QH�CRRTQZKOCVGN[

����J�FWTCVKQP�TCPIGF�HTQO���VQ�����RRD�KP�VJGUG�UVWFKGU���%QPUKUVGPV�YKVJ�EJCODGT�UVWFKGU�

VJGTG�KU�PQ�ENGCT�GXKFGPEG�HTQO�KPFKXKFWCN�NGXGN�UVWFKGU�HQT�C�TGURQPUG�VJTGUJQNF�HQT�VJG�CXGTCIG

RQRWNCVKQP�GHHGEVU�QH�1 �QP�RWNOQPCT[�HWPEVKQP�FGENKPG���*QYGXGT��CU�YKVJ�EJCODGT�UVWFKGU��

VJGTG�KU�GXKFGPEG�VJCV�TGURQPUKXKV[�XCTKGU�CETQUU�KPFKXKFWCNU���6JWU��RWNOQPCT[�HWPEVKQP�FGENKPG

CU�C�HWPEVKQP�QH�CODKGPV�1 �GZRQUWTG�HQT�CP�KPFKXKFWCN�OC[�DG�GKVJGT�ITGCVGT�VJCP�QT�NGUU�VJCP�

VJG�OGCP�TGURQPUGU�PQVGF�CDQXG�

4GEGPV�TGUWNVU�QH�FCKN[�NKHG�UVWFKGU�CNUQ�UWRRQTV�C�EQPUKUVGPV�TGNCVKQPUJKR�DGVYGGP

CODKGPV�1 �QZKFCPV�GZRQUWTG�CPF�CEWVG�TGURKTCVQT[�OQTDKFKV[�KP�VJG�RQRWNCVKQP���4GURKTCVQT[�

U[ORVQOU�
QT�GZCEGTDCVKQP�QH�CUVJOC��CPF�FGETGOGPVU�KP�2'(4�QEEWT�YKVJ�KPETGCUKPI�CODKGPV

1 ��GURGEKCNN[�KP�CUVJOCVKE�EJKNFTGP�
.GDQYKV\�GV�CN���������-T\[\CPQYUMK�GV�CN���������

6JWTUVQP�GV�CN�����������%QPEWTTGPV�VGORGTCVWTG��RCTVKENGU��* ��CGTQCNNGTIGPU��CPF�CUVJOC




�����

UGXGTKV[�QT�OGFKECVKQP�UVCVWU�CNUQ�OC[�EQPVTKDWVG�CU�KPFGRGPFGPV�QT�OQFKH[KPI�HCEVQTU���6JG

CIITGICVG�TGUWNVU�UJQY�ITGCVGT�TGURQPUGU�KP�CUVJOCVKE�KPFKXKFWCNU�VJCP�KP�PQPCUVJOCVKEU


.GDQYKV\�GV�CN���������-T\[\CPQYUMK�GV�CN����������KPFKECVKPI�VJCV�CUVJOCVKEU�EQPUVKVWVG�C

UGPUKVKXG�ITQWR�KP�GRKFGOKQNQIKE�UVWFKGU�QH�QZKFCPV�CKT�RQNNWVKQP�

4GEGPV�CIITGICVG�RQRWNCVKQP�VKOG�UGTKGU�UVWFKGU�QH�1 �TGNCVGF�JGCNVJ�GHHGEVU�RTQXKFG�

TGNGXCPV�GXKFGPEG�QH�CEWVG�TGURQPUGU��GXGP�DGNQY�C���J�OCZKOWO�QH������RRO�1 ���'OGTIGPE[�

TQQO�XKUKVU��JQURKVCN�CFOKUUKQPU��CPF�OQTVCNKV[�CNN�JCXG�DGGP�GZCOKPGF�CU�RQUUKDNG�QWVEQOGU�QH

GZRQUWTG�VQ�1 ���+P�VJG�ECUG�QH�'4�XKUKVU��VJG�GXKFGPEG�KU�NKOKVGF�
G�I���$CVGU�GV�CN���������%QF[�

GV�CN���������9JKVG�GV�CN���������9GKUGN�GV�CN����������DWV�TGUWNVU�IGPGTCNN[�CTG�EQPUKUVGPV�YKVJ

CP�GHHGEV�QH�1 �QP�OQTDKFKV[���/QTVCNKV[�UVWFKGU�XKU�.�XKU�1 �CNUQ�CTG�TCVJGT�NKOKVGF��DWV�CTG� �

OQTG�OKZGF�KP�VJGKT�TGUWNVU���1PG�QH�VYQ�PGY��YGNN�FGUKIPGF�UVWFKGU�KPFKECVG�C�UKIPKHKECPV

CUUQEKCVKQP�DGVYGGP�1 �CPF�VQVCN�OQTVCNKV[�KP�.QU�#PIGNGU��%#��GXGP�CHVGT�EQPVTQNNKPI�HQT�VJG�

RQVGPVKCNN[�EQPHQWPFKPI�GHHGEVU�QH�VGORGTCVWTG�CPF�2/�
-KPPG[�CPF�1\MC[PCM����������.QU

#PIGNGU�GZRGTKGPEGF�RGCM���J�OCZKOWO�1 �EQPEGPVTCVKQPU�CDQXG�����RRO�FWTKPI�VJKU�UVWF[�

RGTKQF����*QYGXGT��CV�NQYGT�EQPEGPVTCVKQPU��QXGT�C�UJQTVGT�VKOG�URCP��CPF�YKVJ�FKHHGTGPV

UVCVKUVKECN�OGVJQFU��C�UGEQPF�UVWF[�
&QEMGT[�GV�CN���������FKF�PQV�FGVGEV�C�UKIPKHKECPV

1 �CUUQEKCVKQP�YKVJ�OQTVCNKV[���6JG�UVTQPIGUV�CPF�OQUV�EQPUKUVGPV�GXKFGPEG�QH�1 �GHHGEVU��DQVJ� �

CDQXG�CPF�DGNQY������RRO�1 ��VJGP��KU�RTQXKFGF�D[�VJG�OWNVKRNG�UVWFKGU�VJCV�JCXG�DGGP�

EQPFWEVGF�QXGT�VJG�NCUV�FGECFG�QP�UWOOGTVKOG�FCKN[�JQURKVCN�CFOKUUKQP�HQT�TGURKTCVQT[�ECWUGU

KP�XCTKQWU�NQECNGU�KP�GCUVGTP�0QTVJ�#OGTKEC�
$CVGU�CPF�5K\VQ��������������������6JWTUVQP

GV�CN���������������.KRHGTV�CPF�*COOGTUVTQO��������$WTPGVV�GV�CN�����������6JGUG�UVWFKGU

EQPUKUVGPVN[�JCXG�UJQYP�VJCV�1 �CKT�RQNNWVKQP�KU�CUUQEKCVGF�YKVJ�CP�KPETGCUGF�KPEKFGPEG�QH�

CFOKUUKQPU��CEEQWPVKPI�HQT�TQWIJN[�QPG�VQ�VJTGG�GZEGUU�TGURKTCVQT[�JQURKVCN�CFOKUUKQPU�RGT����

RRD�1 �RGT�OKNNKQP�RGTUQPU���6JKU�CUUQEKCVKQP�JCU�DGGP�UJQYP�VQ�TGOCKP�GXGP�CHVGT�UVCVKUVKECNN[�

EQPVTQNNKPI�HQT�VJG�RQUUKDNG�EQPHQWPFKPI�GHHGEVU�QH�VGORGTCVWTG�CPF�EQRQNNWVCPVU�
G�I���* �


51 ��CPF�2/ ���CU�YGNN�CU�YJGP�EQPUKFGTKPI�QPN[�FC[U�JCXKPI���J�OCZKOWO�1 �EQPEGPVTCVKQPU� �� �

DGNQY������RRO���(WTVJGTOQTG��VJGUG�TGUWNVU�KORN[�VJCV�1 �CKT�RQNNWVKQP�ECP�CEEQWPV�HQT�C�

UWDUVCPVKCN�RQTVKQP�QH�UWOOGTVKOG�JQURKVCN�CFOKUUKQPU�HQT�TGURKTCVQT[�ECWUGU�QP�VJG�OQUV

RQNNWVGF�FC[U���1XGTCNN��VJG�CIITGICVG�RQRWNCVKQP�VKOG�UGTKGU�UVWFKGU�EQPUKFGTGF�KP�VJKU�EJCRVGT

RTQXKFG�UVTQPI�GXKFGPEG�VJCV�CODKGPV�GZRQUWTGU�VQ�1 �ECP�ECWUG�UKIPKHKECPV�GZCEGTDCVKQPU�QH�

RTGGZKUVKPI�TGURKTCVQT[�FKUGCUG�KP�VJG�IGPGTCN�RWDNKE�CV�EQPEGPVTCVKQPU�DGNQY������RRO�1 ��
5VWFKGU�QH�EJTQPKE�JGCNVJ�GHHGEVU�VJCV�OC[�TGNCVG�VQ�NQPI�VGTO�GZRQUWTG�VQ�CODKGPV

RQNNWVCPVU�UVKNN�JCXG�PQV�RTQXKFGF�GPQWIJ�FCVC�VQ�FGVGTOKPG�KH�VJGTG�CTG�TGURKTCVQT[�QT�QVJGT

JGCNVJ�GHHGEVU�VJCV�TGUWNV�FKTGEVN[�HTQO�EJTQPKE�1 �GZRQUWTG���*QYGXGT��VJG�CIITGICVG�GXKFGPEG�

VQ�FCVG�UWIIGUVU�VJCV�EJTQPKE�1 �GZRQUWTG��CNQPI�YKVJ�QVJGT�GPXKTQPOGPVCN�HCEVQTU��EQWNF�DG�

TGURQPUKDNG�HQT�JGCNVJ�GHHGEVU�KP�GZRQUGF�RQRWNCVKQPU�

6JG�OQUV�WUGHWN�UGV�QH�FCVC�JCU�DGGP�RTQXKFGF�D[�VJG�#*5/1)�UVWFKGU�
*QFIMKP

GV�CN���������'WNGT�GV�CN���������������#DDG[�GV�CN�������C�D����������6JGUG�UVWFKGU�JCXG

RTQXKFGF�VJG�OQUV�TGHKPGF�OGCUWTGU�QH�EJTQPKE�GZRQUWTG�VQ�FCVG�
KPENWFKPI�CFLWUVOGPV�HQT

SWCNKV[�QH�VJG�OQPKVQTKPI�FCVC�CU�FGVGTOKPGF�D[�FKUVCPEG�QH�OQPKVQTKPI�UKVGU�HTQO�UWDLGEV

TGUKFGPEGU��VQRQITCRJ[��VKOG�URGPV�KPFQQTU��CPF�VKOG�URGPV�CV�YQTM����6JG�OQUV�EQPUKUVGPV

GHHGEVU�VJCV�ECP�DG�CVVTKDWVCDNG��KP�RCTV��VQ�1 �TGNCVG�VQ�CP�KPETGCUG�KP����[GCT�EWOWNCVKXG�

KPEKFGPEG�QH�CUVJOC�
44��������HQT�GCEJ�������J�CDQXG����RRJO��CPF�CP�KPETGCUG�KP�CUVJOC

UGXGTKV[���7PHQTVWPCVGN[��HQT�VJG�GPVKTG�UGV�QH�UVWFKGU��VJG�EQNKPGCTKV[�DGVYGGP�1 �CPF�652�

TGFWEGU�VJG�EQPHKFGPEG�VJCV�GHHGEVU�ECP�DG�CVVTKDWVGF�VQ�1 �CNQPG��1 �KP�EQODKPCVKQP�YKVJ�VJG� �

RCTVKEWNCVG�HTCEVKQP�QH�CODKGPV�RQNNWVKQP��QT�VJG�EQODKPCVKQP�QH�VJG�VYQ���5QOG�UWRRQTV�HQT�CP



�8

�����

GHHGEV�QP�RGTUQPU�YKVJ�CUVJOC�CNUQ�ECP�DG�FGTKXGF�HTQO�C�TGEGPV�%CPCFKCP�UVWF[�
5VGTP�GV�CN��

������VJCV�FGOQPUVTCVGF�PQPUVCVKUVKECNN[�UKIPKHKECPV�����CPF������TGFWEVKQPU�KP�('( �CPF������

�HQT�RGQRNG�NKXKPI�KP�1PVCTKQ�TGNCVKXG�VQ�VJQUG�KP�5CUMCVEJGYCP���#ICKP��JQYGXGT��VJGOCZ���

GHHGEVU�QH�1 �CTG�KORQUUKDNG�VQ�FKUGPVCPING�HTQO�VJG�QVJGT�EQPVTKDWVQTU�UWEJ�CU�VJG�CEKF�UWOOGT�

JC\G�VJCV�EJCTCEVGTK\GU�VJG�7PKVGF�5VCVGU�GCUV�QH�VJG�/KUUKUUKRRK�4KXGT�



�����

4GHGTGPEGU

#DDG[� &� '�� /QQTG� ,�� 2GVGTUGP� (�� $GGUQP� .� 
����C� 'UVKOCVKPI EWOWNCVKXG CODKGPV EQPEGPVTCVKQPU QH CKT
RQNNWVCPVU� FGUETKRVKQP CPF RTGEKUKQP QH OGVJQFU WUGF HQT CP GRKFGOKQNQIKECN UVWF[� #TEJ� 'PXKTQP�
*GCNVJ ��� ��������

#DDG[� &� '�� /KNNU� 2� -�� 2GVGTUGP� (� (�� $GGUQP� 9� .� 
����D� .QPI�VGTO CODKGPV EQPEGPVTCVKQPU QH VQVCN
UWURGPFGF RCTVKEWNCVGU CPF QZKFCPVU CU TGNCVGF VQ KPEKFGPEG QH EJTQPKE FKUGCUG KP %CNKHQTPKC 5GXGPVJ�
&C[ #FXGPVKUVU� 'PXKTQP� *GCNVJ 2GTURGEV� ��� ������

#DDG[� &� '�� 2GVGTUGP� (�� /KNNU� 2� -�� $GGUQP� 9� .� 
����� .QPI�VGTO CODKGPV EQPEGPVTCVKQPU QH VQVCN
UWURGPFGF RCTVKEWNCVGU� Q\QPG� CPF UWNHWT FKQZKFG CPF TGURKTCVQT[ U[ORVQOU KP C PQPUOQMKPI
RQRWNCVKQP� #TEJ� 'PXKTQP� *GCNVJ ��� ������

#FCOU� 9� %� 
����� 2J[UKQNQIKECN TGURQPUGU QH JGCNVJ[ JWOCP UWDLGEVU EQPUGSWGPV VQ KPJCNCVKQP QH 01 � 1 � CPF
� �

01 RNWU 1 FWTKPI JGCX[� UWUVCKPGF GZGTEKUG� 5CETCOGPVQ� %#� %CNKHQTPKC 5VCVG #KT 4GUQWTEGU
� �

$QCTF� TGRQTV PQ� #4$�4�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

#FCOU� 9� %�� 5EJGNGING� '� 5� 
����� 1\QPG CPF JKIJ XGPVKNCVKQP GHHGEVU QP RWNOQPCT[ HWPEVKQP CPF GPFWTCPEG
RGTHQTOCPEG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

#FCOU� 9� %�� 5CXKP� 9� /�� %JTKUVQ� #� '� 
����� &GVGEVKQP QH Q\QPG VQZKEKV[ FWTKPI EQPVKPWQWU GZGTEKUG XKC
VJG GHHGEVKXG FQUG EQPEGRV� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

#FCOU� 9� %�� $TQQMGU� -� #�� 5EJGNGING� '� 5� 
����� 'HHGEVU QH 01 CNQPG CPF KP EQODKPCVKQP YKVJ 1 QP
� �

[QWPI OGP CPF YQOGP� ,� #RRN� 2J[UKQN� ��� ����������

#FCOU� 9� %�� 5EJGNGING� '� 5�� 5JCHHTCVJ� ,� &� 
����� 1TCN CPF QTQPCUCN DTGCVJKPI FWTKPI EQPVKPWQWU GZGTEKUG
RTQFWEG UKOKNCT TGURQPUGU VQ Q\QPG KPJCNCVKQP� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

#TKU� 4�� %JTKUVKCP� &�� 5JGRRCTF� &�� $CNOGU� ,� 4� 
����� 6JG GHHGEVU QH UGSWGPVKCN GZRQUWTG VQ CEKFKE HQI CPF
Q\QPG QP RWNOQPCT[ HWPEVKQP KP GZGTEKUKPI UWDLGEVU� #O� 4GX� 4GURKT� &KU� ���� ������

#TKU� 4� /�� %JTKUVKCP� &�� *GCTPG� 2� 3�� -GTT� -�� (KPMDGKPGT� 9� '�� $CNOGU� ,� 4� 
����C� 1\QPG�KPFWEGF
CKTYC[ KPHNCOOCVKQP KP JWOCP UWDLGEVU CU FGVGTOKPGF D[ CKTYC[ NCXCIG CPF DKQRU[� #O� 4GX�
4GURKT� &KU� ���� ����������

#TKU� 4�� %JTKUVKCP� &�� 6CIGT� +�� 0IQ� +�� (KPMDGKPGT� 9� '�� $CNOGU� ,� 4� 
����D� 'HHGEVU QH PKVTKE CEKF ICU
CNQPG QT KP EQODKPCVKQP YKVJ Q\QPG QP JGCNVJ[ XQNWPVGGTU� #O� 4GX� 4GURKT� &KU� ���� ��������

#UVTCPF� 2��1�� 4QFCJN� -� 
����� 6GZVDQQM QH YQTM RJ[UKQNQI[� RJ[UKQNQIKECN DCUGU QH GZGTEKUG� �PF GF� 0GY
;QTM� 0;� /E)TCY�*KNN $QQM %QORCP[� R� ����

#XQN� '� .�� .KPP� 9� 5�� 5JCOQQ� &� #�� 8GPGV� 6� )�� *CEMPG[� ,� &� 
����� #EWVG TGURKTCVQT[ GHHGEVU QH .QU
#PIGNGU UOQI KP EQPVKPWQWUN[ GZGTEKUKPI CFWNVU� ,� #KT 2QNNWV� %QPVTQN #UUQE� ��� ����������

#XQN� '� .�� .KPP� 9� 5�� 8GPGV� 6� )�� 5JCOQQ� &� #�� *CEMPG[� ,� &� 
����� %QORCTCVKXG TGURKTCVQT[ GHHGEVU
QH Q\QPG CPF CODKGPV QZKFCPV RQNNWVKQP GZRQUWTG FWTKPI JGCX[ GZGTEKUG� ,� #KT 2QNNWV� %QPVTQN #UUQE�
��� ��������

#XQN� '� .�� .KPP� 9� 5�� 5JCOQQ� &� #�� 8CNGPEKC� .� /�� #P\CT� 7� 6�� 8GPGV� 6� )�� *CEMPG[� ,� &� 
����C�
4GURKTCVQT[ GHHGEVU QH RJQVQEJGOKECN QZKFCPV CKT RQNNWVKQP KP GZGTEKUKPI CFQNGUEGPVU� #O� 4GX�
4GURKT� &KU� ���� ��������



�����

#XQN� '� .�� .KPP� 9� 5�� 5JCOQQ� &� #�� 8CNGPEKC� .� /�� #P\CT� 7� 6�� *CEMPG[� ,� &� 
����D� 5JQTV�VGTO
JGCNVJ GHHGEVU QH CODKGPV CKT RQNNWVKQP KP CFQNGUEGPVU� +P� .GG� 5� &�� GF� 'XCNWCVKQP QH VJG UEKGPVKHKE
DCUKU HQT Q\QPG�QZKFCPVU UVCPFCTFU� VTCPUCEVKQPU QH CP #2%# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG�
0QXGODGT ����� *QWUVQP� 6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RR� ��������

#2%# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG VTCPUCEVKQPU� 64����

#XQN� '� .�� .KPP� 9� 5�� 8GPGV� 6� )�� 5JCOQQ� &� #�� 5RKGT� %� '�� *CEMPG[� ,� &� 
����E� %QORCTCVKXG
GHHGEVU QH NCDQTCVQT[ IGPGTCVGF Q\QPG CPF CODKGPV QZKFCPV GZRQUWTG KP EQPVKPWQWUN[ GZGTEKUKPI
UWDLGEVU� +P� .GG� 5� &�� GF� 'XCNWCVKQP QH VJG UEKGPVKHKE DCUKU HQT Q\QPG�QZKFCPVU UVCPFCTFU�
RTQEGGFKPIU QH CP #2%# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG� 0QXGODGT ����� *QWUVQP� 6:�
2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RR� �������� 
#2%# KPVGTPCVKQPCN URGEKCNV[
EQPHGTGPEG VTCPUCEVKQPU� 64����

#XQN� '� .�� .KPP� 9� 5�� 5JCOQQ� &� #�� 5RKGT� %� '�� 8CNGPEKC� .� /�� 8GPGV� 6� )�� 6TKO� 5� %�� *CEMPG[�
,� &� 
����� 5JQTV�VGTO TGURKTCVQT[ GHHGEVU QH RJQVQEJGOKECN QZKFCPV GZRQUWTG KP GZGTEKUKPI EJKNFTGP�
,#2%# ��� ��������

#XQN� '� .�� .KPP� 9� 5�� 5JCOQQ� &� #�� *CEMPG[� ,� &� 
����� 5GCUQPCN Q\QPG TGCEVKXKV[ KP .QU #PIGNGU
TGUKFGPVU� 2TGUGPVGF CV� ��UV CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG� &CNNCU�
6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ���������

#XQN� '� .�� 6TKO� 5� %�� .KVVNG� &� '�� 5RKGT� %� '�� 5OKVJ� /� 0�� 2GPI� 4��%�� .KPP� 9� 5�� *CEMPG[� ,� &��
)TQUU� -� $�� &	#TE[� ,� $�� )KDDQPU� &�� *KIIKPU� +� 6� 6� 
����� 1\QPG GZRQUWTG CPF NWPI
HWPEVKQP KP EJKNFTGP CVVGPFKPI C UQWVJGTP %CNKHQTPKC UWOOGT ECOR� 2TGUGPVGF CV� ��TF CPPWCN OGGVKPI
CPF GZJKDKVKQP QH VJG #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� 2KVVUDWTIJ� 2#� 2KVVUDWTIJ� 2#�
#KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RCRGT PQ� ���������

#XQN� '� .�� 6TKO� 5� %�� .KVVNG� &� '�� 5RKGT� %� '�� 5OKVJ� /� 0�� 2GPI� 4� %�� .KPP� 9� 5�� *CEMPG[� ,� &�

����� 1\QPG GZRQUWTG CPF NWPI HWPEVKQP� C UQWVJGTP %CNKHQTPKC UWOOGT ECOR UVWF[� +P� $GTINWPF�
4� .�� .CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG GPXKTQPOGPV� RCRGTU HTQO CP
KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV
#UUQEKCVKQP� RR� ������ 
#�9/# VTCPUCEVKQP UGTKGU PQ� 64�����

$CUEQO� 4�� 0CENGTKQ� 4� /�� (KV\IGTCNF� 6� -�� -CIG[�5QDQVMC� #�� 2TQWF� &� 
����� 'HHGEV QH Q\QPG KPJCNCVKQP
QP VJG TGURQPUG VQ PCUCN EJCNNGPIG YKVJ CPVKIGP QH CNNGTIKE UWDLGEVU� #O� 4GX� 4GURKT� &KU� ���� ����
����

$CVGU� &� 8� 
����� 6JG UVTGPIVJ QH VJG GXKFGPEG TGNCVKPI CKT RQNNWVCPVU VQ CFXGTUG JGCNVJ GHHGEVU� %JCRGN *KNN� 0%�
7PKXGTUKV[ QH 0QTVJ %CTQNKPC CV %JCRGN *KNN� +PUVKVWVG HQT 'PXKTQPOGPVCN 5VWFKGU� 
%CTQNKPC
GPXKTQPOGPVCN GUUC[ UGTKGU 8+��

$CVGU� &� 8�� 5K\VQ� 4� 
����� 4GNCVKQPUJKR DGVYGGP CKT RQNNWVCPV NGXGNU CPF JQURKVCN CFOKUUKQPU KP 5QWVJGTP
1PVCTKQ� %CP� ,� 2WDNKE *GCNVJ ��� ��������

$CVGU� &� 8�� 5K\VQ� 4� 
����� #KT RQNNWVKQP CPF JQURKVCN CFOKUUKQPU KP UQWVJGTP 1PVCTKQ� VJG CEKF UWOOGT JC\G
GHHGEV� 'PXKTQP� 4GU� ��� ��������

$CVGU� &� 8�� 5K\VQ� 4� 
����� 6JG 1PVCTKQ #KT 2QNNWVKQP UVWF[� KFGPVKHKECVKQP QH VJG ECWUCVKXG CIGPV� 'PXKTQP�
*GCNVJ 2GTURGEV� ��� ������

$CVGU� &� 8�� $GNN� )� /�� $WTPJCO� %� &�� *C\WEJC� /�� /CPVJC� ,�� 2GPIGNN[� .� &�� 5KNXGTOCP� (� 
�����
5JQTV�VGTO GHHGEVU QH Q\QPG QP VJG NWPI� ,� #RRN� 2J[UKQN� ��� ��������

$CVGU� &� 8�� $CMGT�#PFGTUQP� /�� 5K\VQ� 4� 
����� #UVJOC CVVCEM RGTKQFKEKV[� C UVWF[ QH JQURKVCN GOGTIGPE[
XKUKVU KP 8CPEQWXGT� 'PXKTQP� 4GU� ��� ������



�����

$GEM� 0�� -QGPKI� ,� 3�� .WEJVGN� &� .�� #NVOCP� .� %�� 1TUDQTP� /� 6�� -GPPG[� ,� 5� 
����� 1\QPG ECP
KPETGCUG VJG GZRTGUUKQP QH KPVGTEGNNWNCT CFJGUKQP OQNGEWNG�� CPF VJG UP[VJGUKU QH E[VQMKPGU D[ JWOCP
PCUCN GRKVJGNKCN EGNNU� +PJCNCVKQP 6QZKEQN� �� ��������

$GEMGT� 5�� /CFFGP� /� %�� 0GYOCP� 5� .�� &GXNKP� 4� $�� -QTGP� *� 5� 
����� /QFWNCVKQP QH JWOCP CNXGQNCT
OCETQRJCIG RTQRGTVKGU D[ Q\QPG GZRQUWTG KP XKVTQ� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

$GEMGVV� 9� 5�� /E&QPPGNN� 9� (�� *QTUVOCP� &� *�� *QWUG� &� '� 
����� 4QNG QH VJG RCTCU[ORCVJGVKE PGTXQWU
U[UVGO KP CEWVG NWPI TGURQPUG VQ Q\QPG� ,� #RRN� 2J[UKQN� ��� ����������

$GEMGVV� 9� 5�� (TGGF� #� 0�� 6WTPGT� %�� /GPMGU� *� #� 
����� 2TQNQPIGF KPETGCUGF TGURQPUKXGPGUU QH ECPKPG
RGTKRJGTCN CKTYC[U CHVGT GZRQUWTG VQ 1 � ,� #RRN� 2J[UKQN� ��� ��������

�

$GFK� ,� (�� &TGEJUNGT�2CTMU� &� /�� *QTXCVJ� 5� /� 
����� &WTCVKQP QH KPETGCUGF RWNOQPCT[ HWPEVKQP UGPUKVKXKV[
VQ CP KPKVKCN Q\QPG GZRQUWTG� #O� +PF� *[I� #UUQE� ,� ��� ��������

$GFK� ,� (�� *QTXCVJ� 5� /�� &TGEJUNGT�2CTMU� &� /� 
����� 4GRTQFWEKDKNKV[ QH VJG RWNOQPCT[ HWPEVKQP TGURQPUG
QH QNFGT OGP CPF YQOGP VQ C ��JQWT Q\QPG GZRQUWTG� ,#2%# ��� ����������

$GFK� ,� (�� *QTXCVJ� 5� /�� &TGEJUNGT�2CTMU� &� /� 
����� #FCRVCVKQP D[ QNFGT KPFKXKFWCNU TGRGCVGFN[ GZRQUGF VQ
���� RCTVU RGT OKNNKQP Q\QPG HQT VYQ JQWTU� ,#2%# ��� ��������

$GTT[� /�� .KQ[� 2� ,�� )GNRGTKP� -�� $WEMNGT� )�� -NQV\� ,� 
����� #EEWOWNCVGF GZRQUWTG VQ Q\QPG CPF
OGCUWTGOGPV QH JGCNVJ GHHGEVU KP EJKNFTGP CPF EQWPUGNQTU CV VYQ UWOOGT ECORU� 'PXKTQP� 4GU�
��� ��������

$KGTUVGMGT� -�� 'XGPFKLM� ,� '� 
����� 1\QPG� VGORGTCVWTG� CPF OQTVCNKV[ KP 4QVVGTFCO KP VJG UWOOGTU QH ����
CPF ����� 'PXKTQP� 4GU� ��� ��������

$TCPV� ,� 9� #� 
����� *WOCP ECTFKQXCUEWNCT FKUGCUGU CPF CVOQURJGTKE CKT RQNNWVKQP KP .QU #PIGNGU� %CNKHQTPKC�
+PV� ,� #KT 9CVGT 2QNNWV� �� ��������

$TCPV� ,� 9� #�� *KNN� 5� 4� )� 
����� *WOCP TGURKTCVQT[ FKUGCUGU CPF CVOQURJGTKE CKT RQNNWVKQP KP .QU #PIGNGU�
%CNKHQTPKC� +PV� ,� #KT 9CVGT 2QNNWV� �� ��������

$TCWP�(CJTN·PFGT� %�� -ÒP\NK� 0�� &QOGPKIJGVVK� )�� %CTGNN� %� (�� #EMGTOCPP�.KGDTKEJ� 7� 
����� #EWVG
GHHGEVU QH CODKGPV Q\QPG QP TGURKTCVQT[ HWPEVKQP QH 5YKUU UEJQQNEJKNFTGP CHVGT C ���OKPWVG JGCX[
GZGTEKUG� 2GFKCVT� 2WNOQPQN� ��� ��������

$TQQMGU� -� #�� #FCOU� 9� %�� 5EJGNGING� '� 5� 
����� ���� RRO 1 GZRQUWTG KPFWEGU J[RGTTGURQPUKXGPGUU QP
�

���J TGGZRQUWTG VQ ���� RRO 1 � ,� #RRN� 2J[UKQN� ��� ����������
�

$TWPGMTGGH� $�� *QGM� )�� $TGWIGNOCPU� 1�� .GGPVXCCT� /� 
����� 4GURKTCVQT[ GHHGEVU QH NQY�NGXGN RJQVQEJGOKECN
CKT RQNNWVKQP KP COCVGWT E[ENKUVU� #O� ,� 4GURKT� %TKV� %CTG /GF� ���� ��������

$WTPGVV� 4� 6�� &CNGU� 4� '�� 4CK\GPPG� /� '�� -TGYUMK� &�� 5WOOGTU� 2� 9�� 4QDGTVU� )� 4�� 4CCF�;QWPI� /��
&CPP� 6�� $TQQM� ,� 
����� 'HHGEVU QH NQY CODKGPV NGXGNU QH Q\QPG CPF UWNHCVGU QP VJG HTGSWGPE[ QH
TGURKTCVQT[ CFOKUUKQPU VQ 1PVCTKQ JQURKVCNU� 'PXKTQP� 4GU� ��� ��������

%CNFGTQP�)CTEKFWGPCU� .�� 1UQTPQ�8GNCSWG\� #�� $TCXQ�#NXCTG\� *�� &GNICFQ�%JCXG\� 4�� $CTTKQU�/CTSWG\� 4�

����� *KUVQRCVJQNQIKE EJCPIGU QH VJG PCUCN OWEQUC KP UQWVJYGUV OGVTQRQNKVCP /GZKEQ %KV[
KPJCDKVCPVU� #O� ,� 2CVJQN� ���� ��������

%CNKHQTPKC &GRCTVOGPV QH 2WDNKE *GCNVJ� 
����� %NGCP CKT HQT %CNKHQTPKC� KPKVKCN TGRQTV QH VJG #KT 2QNNWVKQP 5VWF[
2TQLGEV� 5CP (TCPEKUEQ� %#� 5VCVG QH %CNKHQTPKC� &GRCTVOGPV QH 2WDNKE *GCNVJ�



�����

%CNKHQTPKC &GRCTVOGPV QH 2WDNKE *GCNVJ� 
����� %NGCP CKT HQT %CNKHQTPKC� UGEQPF TGRQTV QH VJG #KT 2QNNWVKQP 5VWF[
2TQLGEV� $GTMNG[� %#� 5VCVG QH %CNKHQTPKC� &GRCTVOGPV QH 2WDNKE *GCNVJ�

%CNKHQTPKC &GRCTVOGPV QH 2WDNKE *GCNVJ� 
����� 4GRQTV +++� C RTQITGUU TGRQTV QH %CNKHQTPKC	U HKIJV CICKPUV CKT
RQNNWVKQP� $GTMNG[� %#� 5VCVG QH %CNKHQTPKC� &GRCTVOGPV QH 2WDNKE *GCNVJ�

%CUVKNNGLQU� /�� )QNF� &� 4�� &QEMGT[� &�� 6QUVGUQP� 6�� $CWO� 6�� 5RGK\GT� (� '� 
����� 'HHGEVU QH CODKGPV
Q\QPG QP TGURKTCVQT[ HWPEVKQP CPF U[ORVQOU KP /GZKEQ %KV[ UEJQQNEJKNFTGP� #O� 4GX� 4GURKT� &KU�
���� ��������

%CUVNGOCP� 9� .�� 6[NGT� 9� 5�� &WPIYQTVJ� &� .� 
����� .GUKQPU KP TGURKTCVQT[ DTQPEJKQNGU CPF EQPFWEVKPI
CKTYC[U QH OQPMG[U GZRQUGF VQ CODKGPV NGXGNU QH Q\QPG� 'ZR� /QN� 2CVJQN� ��� ��������

%JCVJCO� /�� $NGGEMGT� '� 4�� 5OKVJ� 2� .�� 4QUGPVJCN� 4� 4�� /CUQP� 2�� 0QTOCP� 2� 5� 
����� # EQORCTKUQP
QH JKUVCOKPG� OGVJCEJQNKPG� CPF GZGTEKUG CKTYC[ TGCEVKXKV[ KP PQTOCN CPF CUVJOCVKE UWDLGEVU� #O�
4GX� 4GURKT� &KU� ���� ��������

%QEMETQHV� &� 9�� -KNNKCP� &� 0�� /GNNQP� ,� ,� #�� *CTITGCXG� (� '� 
����� $TQPEJKCN TGCEVKXKV[ VQ KPJCNGF
JKUVCOKPG� C OGVJQF CPF ENKPKECN UWTXG[� %NKP� #NNGTI[ �� ��������

%QF[� 4� 2�� 9GKUGN� %� 2�� $KTPDCWO� )�� .KQ[� 2� ,� 
����� 6JG GHHGEV QH Q\QPG CUUQEKCVGF YKVJ UWOOGTVKOG
RJQVQEJGOKECN UOQI QP VJG HTGSWGPE[ QH CUVJOC XKUKVU VQ JQURKVCN GOGTIGPE[ FGRCTVOGPVU� 'PXKTQP�
4GU� ��� ��������

%QNGTKFIG� ,� %� )�� %QNGTKFIG� *� /� 
����� 4GHNGZGU GXQMGF HTQO VTCEJGQDTQPEJKCN VTGG CPF NWPIU�
+P� %JGTPKCEM� 0� 5�� 9KFFKEQODG� ,� )�� GFU� *CPFDQQM QH RJ[UKQNQI[� X� �� VJG TGURKTCVQT[
U[UVGO� 9CUJKPIVQP� &%� #OGTKECP 2J[UKQNQIKECN 5QEKGV[� RR� ��������

%QNGTKFIG� *� /�� %QNGTKFIG� ,� %� )�� )KP\GN� -� *�� $CMGT� &� )�� $CP\GVV� 4� $�� /QTTKUQP� /� #� 
�����
5VKOWNCVKQP QH BKTTKVCPV	 TGEGRVQTU CPF CHHGTGPV %�HKDGTU KP VJG NWPIU D[ RTQUVCINCPFKPU� 0CVWTG

.QPFQP� ���� ��������

%QNGTKFIG� *� /�� %QNGTKFIG� ,� %� )�� $CMGT� &� )�� )KP\GN� -� *�� /QTTKUQP� /� #� 
����� %QORCTKUQP QH VJG
GHHGEVU QH JKUVCOKPG CPF RTQUVCINCPFKP QP CHHGTGPV %�HKDGT GPFKPIU CPF KTTKVCPV TGEGRVQTU KP VJG
KPVTCRWNOQPCT[ CKTYC[U� #FX� 'ZR� /GF� $KQN� ��� ��������

%QNGTKFIG� ,� %� )�� %QNGTKFIG� *� /�� 5EJGNGING� '� 5�� )TGGP� ,� (� 
����� #EWVG KPJCNCVKQP QH Q\QPG UVKOWNCVGU
DTQPEJKCN %�HKDGTU CPF TCRKFN[ CFCRVKPI TGEGRVQTU KP FQIU� ,� #RRN� 2J[UKQN� ��� ����������

%QNWEEK� #� 8� 
����� 2WNOQPCT[ FQUG�GHHGEV TGNCVKQPUJKRU KP Q\QPG GZRQUWTG� +P� .GG� 5� &�� /WUVCHC� /� )��
/GJNOCP� /� #�� GFU� +PVGTPCVKQPCN U[ORQUKWO QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF
RJQVQEJGOKECN QZKFCPVU� /CTEJ ����� 2KPGJWTUV� 0%� 2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU�
+PE�� RR� ������ 
#FXCPEGU KP OQFGTP GPXKTQPOGPVCN VQZKEQNQI[� X� ���

&GNHKPQ� 4� ,�� $GEMNCMG� /� 4�� *CPNG[� ,� #� 
����� 4GNKCDKNKV[ QH JQURKVCN FCVC HQT RQRWNCVKQP�DCUGF UVWFKGU QH
CKT RQNNWVKQP� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

&GNHKPQ� 4� ,�� $GEMNCMG� /� 4�� *CPNG[� ,� #� 
����C� 6JG TGNCVKQPUJKR QH WTIGPV JQURKVCN CFOKUUKQPU HQT
TGURKTCVQT[ KNNPGUUGU VQ RJQVQEJGOKECN CKT RQNNWVKQP NGXGNU KP /QPVTGCN� 'PXKTQP� 4GU� ��� �����

&GNHKPQ� 4� ,�� $GEMNCMG� /� 4�� *CPNG[� ,� #� 
����D� 'UVKOCVKQP QH WPOGCUWTGF RCTVKEWNCVG CKT RQNNWVKQP FCVC HQT
CP GRKFGOKQNQIKECN UVWF[ QH FCKN[ TGURKTCVQT[ OQTDKFKV[� 'PXKTQP� 4GU� ��� ������

&G.WEKC� #� ,�� #FCOU� 9� %� 
����� 'HHGEVU QH 1 KPJCNCVKQP FWTKPI GZGTEKUG QP RWNOQPCT[ HWPEVKQP CPF DNQQF
�

DKQEJGOKUVT[� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ������



�����

&G.WEKC� #� ,�� 9JKVCMGT� ,� *�� $T[CPV� .� 4� 
����� 'HHGEVU QH EQODKPGF GZRQUWTG VQ Q\QPG CPF ECTDQP
OQPQZKFG 
%1� KP JWOCPU� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN
U[ORQUKWO QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ� 2KPGJWTUV�
0%� 2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP OQFGTP
GPXKTQPOGPVCN VQZKEQNQI[� X� ���

&GVGNU� 4�� 4QMCY� 5� 0�� %QWNUQP� #� *�� 6CUJMKP� &� 2�� 5C[TG� ,� 9�� /CUUG[� (� ,�� ,T� 
����� 6JG 7%.#
RQRWNCVKQP UVWFKGU QH EJTQPKE QDUVTWEVKXG TGURKTCVQT[ FKUGCUG� +� /GVJQFQNQI[ CPF EQORCTKUQP QH NWPI
HWPEVKQP KP CTGCU QH JKIJ CPF NQY RQNNWVKQP� #O� ,� 'RKFGOKQN� ���� ������

&GVGNU� 4�� 5C[TG� ,� 9�� %QWNUQP� #� *�� 4QMCY� 5� 0�� /CUUG[� (� ,�� ,T�� 6CUJMKP� &� 2�� 9W� /��/� 
�����
6JG 7%.# RQRWNCVKQP UVWFKGU QH EJTQPKE QDUVTWEVKXG TGURKTCVQT[ FKUGCUG� +8� TGURKTCVQT[ GHHGEV QH
NQPI�VGTO GZRQUWTG VQ RJQVQEJGOKECN QZKFCPVU� PKVTQIGP FKQZKFG� CPF UWNHCVGU QP EWTTGPV CPF PGXGT
UOQMGTU� #O� 4GX� 4GURKT� &KU� ���� ��������

&GVGNU� 4�� 6CUJMKP� &� 2�� 5C[TG� ,� 9�� 4QMCY� 5� 0�� %QWNUQP� #� *�� /CUUG[� (� ,�� ,T�� 9GIOCP� &� *�

����� 6JG 7%.# RQRWNCVKQP UVWFKGU QH EJTQPKE QDUVTWEVKXG TGURKTCVQT[ FKUGCUG� �� NWPI HWPEVKQP
EJCPIGU CUUQEKCVGF YKVJ EJTQPKE GZRQUWTG VQ RJQVQEJGOKECN QZKFCPVU� C EQJQTV UVWF[ COQPI PGXGT�
UOQMGTU� %JGUV ��� ��������

&GVGNU� 4�� 6CUJMKP� &� 2�� 5C[TG� ,� 9�� 4QMCY� 5� 0�� /CUUG[� (� ,�� ,T�� %QWNUQP� #� *�� 9GIOCP� &� *�

����� 6JG 7%.# RQRWNCVKQP UVWFKGU QH %14&� :� C EQJQTV UVWF[ QH EJCPIGU KP TGURKTCVQT[ HWPEVKQP
CUUQEKCVGF YKVJ EJTQPKE GZRQUWTG VQ 51 � 01 � CPF J[FTQECTDQPU� #O� ,� 2WDNKE *GCNVJ ��� ��������

Z Z

&GXNKP� 4� $�� -QTGP� *� 5� 
����� 6JG WUG QH SWCPVKVCVKXG VYQ�FKOGPUKQPCN IGN GNGEVTQRJQTGUKU VQ CPCN[\G EJCPIGU
KP CNXGQNCT OCETQRJCIG RTQVGKPU KP JWOCPU GZRQUGF VQ Q\QPG� #O� ,� 4GURKT� %GNN /QN� $KQN� �� ����
����

&GXNKP� 4� $�� /E&QPPGNN� 9� (�� -QTGP� *� 5�� $GEMGT� 5� 
����� 2TQNQPIGF GZRQUWTG QH JWOCPU VQ ���� CPF
���� RRO Q\QPG TGUWNVU KP KPHNCOOCVKQP KP VJG NWPI� 2TGUGPVGF CV� ��TF CPPWCN OGGVKPI QH VJG #KT �
9CUVG /CPCIGOGPV #UUQEKCVKQP� ,WPG� 2KVVUDWTIJ� 2#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV
#UUQEKCVKQP� RCRGT PQ� ���������

&GXNKP� 4� $�� /E&QPPGNN� 9� (�� /CPP� 4�� $GEMGT� 5�� *QWUG� &� '�� 5EJTGKPGOCEJGTU� &�� -QTGP� *� 5�

����� 'ZRQUWTG QH JWOCPU VQ CODKGPV NGXGNU QH Q\QPG HQT ��� JQWTU ECWUGU EGNNWNNCT CPF DKQEJGOKECN
EJCPIGU KP VJG NWPI� #O� ,� 4GURKT� %GNN /QN� $KQN� �� ������

&GXNKP� 4� $�� /E-KPPQP� -� 2�� 0QCJ� 6�� $GEMGT� 5�� -QTGP� *� 5� 
����� 1\QPG�KPFWEGF TGNGCUG QH E[VQMKPGU
CPF HKDTQPGEVKP D[ CNXGQNCT OCETQRJCIGU CPF CKTYC[ GRKVJGNKCN EGNNU� #O� ,� 2J[UKQN� ���� .����
.����



�����

&GXNKP� 4� $�� (QNKPUDGG� .� ,�� $KUECTFK� (�� *CVEJ� )�� $GEMGT� 5�� /CFFGP� /�� 4QDDKPU� /� %�� -QTGP� *� 5�

����� 4GRGCVGF GZRQUWTG QH JWOCPU VQ Q\QPG� ++� +PHNCOOCVKQP CPF EGNN FCOCIG� 4GUGCTEJ 6TKCPING
2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ CPF 'PXKTQPOGPVCN 'HHGEVU
4GUGCTEJ .CDQTCVQT[� %NKPKECN 4GUGCTEJ $TCPEJ� OCPWUETKRV KP RTGRCTCVKQP�

&KOGQ� /� ,�� )NGPP� /� )�� *QNV\OCP� /� ,�� 5JGNNGT� ,� 4�� 0CFGN� ,� #�� $QWUJG[� *� #� 
����� 6JTGUJQNF
EQPEGPVTCVKQP QH Q\QPG ECWUKPI CP KPETGCUG KP DTQPEJKCN TGCEVKXKV[ KP JWOCPU CPF CFCRVCVKQP YKVJ
TGRGCVGF GZRQUWTGU� #O� 4GX� 4GURKT� &KU� ���� ��������

&QEMGT[� &� 9�� 5EJYCTV\� ,�� 5RGPINGT� ,� &� 
����� #KT RQNNWVKQP CPF FCKN[ OQTVCNKV[� CUUQEKCVKQPU YKVJ
RCTVKEWNCVGU CPF CEKF CGTQUQNU� 'PXKTQP� 4GU� ��� ��������

&TGEJUNGT�2CTMU� &� /�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� +PVGTCEVKQP QH RGTQZ[CEGV[N PKVTCVG CPF Q\QPG QP
RWNOQPCT[ HWPEVKQPU� #O� 4GX� 4GURKT� &KU� ���� ����������

&TGEJUNGT�2CTMU� &� /�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����C� 2WNOQPCT[ HWPEVKQP TGURQPUGU QH QNFGT OGP CPF
YQOGP VQ Q\QPG GZRQUWTG� 'ZR� )GTQPVQN� ��� �������

&TGEJUNGT�2CTMU� &� /�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����D� 2WNOQPCT[ HWPEVKQP FGUGPUKVK\CVKQP QP TGRGCVGF
GZRQUWTGU VQ VJG EQODKPCVKQP QH RGTQZ[CEGV[N PKVTCVG CPF Q\QPG� ,#2%# ��� ����������

&TGEJUNGT�2CTMU� &� /�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� 2WNOQPCT[ HWPEVKQP TGURQPUGU QH [QWPI CPF QNFGT
CFWNVU VQ OKZVWTGU QH 1 � 01 CPF 2#0� 6QZKEQN� +PF� *GCNVJ �� ��������

� �

&TGEJUNGT�2CTMU� &� /�� *QTXCVJ� 5� /�� $GFK� ,� (� 
����� 6JG �GHHGEVKXG FQUG� EQPEGRV KP QNFGT CFWNVU GZRQUGF
VQ Q\QPG� 'ZR� )GTQPVQN� ��� ��������

'OOQPU� -�� (QUVGT� 9� /� 
����� 5OQMKPI EGUUCVKQP CPF CEWVG CKTYC[ TGURQPUG VQ Q\QPG� #TEJ� 'PXKTQP�
*GCNVJ ��� ��������

'UEJGPDCEJGT� 9� .�� ;KPI� 4� .�� -TGKV� ,� 9�� )TQUU� -� $� 
����� 1\QPG�KPFWEGF NWPI HWPEVKQP EJCPIGU KP
PQTOCN CPF CUVJOCVKE UWDLGEVU CPF VJG GHHGEV QH KPFQOGVJCEKP� +P� 5EJPGKFGT� 6�� .GG� 5� &��
9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU�
RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU�
#OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN
UEKGPEG ����

'UEJGPDCEJGT� 9� .�� /QQTG� 6� $�� .QTGP\GP� 6� ,�� 9GI� ,� )�� )TQUU� -� $� 
����� 2WNOQPCT[ TGURQPUGU QH
CUVJOCVKE CPF PQTOCN UWDLGEVU VQ FKHHGTGPV VGORGTCVWTG CPF JWOKFKV[ EQPFKVKQPU KP CP GPXKTQPOGPVCN
EJCODGT� .WPI ���� ������

'WNGT� )� .�� #DDG[� &� '�� /CIKG� #� 4�� *QFIMKP� ,� '� 
����� %JTQPKE QDUVTWEVKXG RWNOQPCT[ FKUGCUG
U[ORVQO GHHGEVU QH NQPI�VGTO EWOWNCVKXG GZRQUWTG VQ CODKGPV NGXGNU QH VQVCN UWURGPFGF RCTVKEWNCVGU
CPF UWNHWT FKQZKFG KP %CNKHQTPKC 5GXGPVJ�&C[ #FXGPVKUV TGUKFGPVU� #TEJ� 'PXKTQP� *GCNVJ
��� ��������

'WNGT� )� .�� #DDG[� &� '�� *QFIMKP� ,� '�� /CIKG� #� 4� 
����� %JTQPKE QDUVTWEVKXG RWNOQPCT[ FKUGCUG
U[ORVQO GHHGEVU QH NQPI�VGTO EWOWNCVKXG GZRQUWTG VQ CODKGPV NGXGNU QH VQVCN QZKFCPVU CPF PKVTQIGP
FKQZKFG KP %CNKHQTPKC 5GXGPVJ�FC[ #FXGPVKUV TGUKFGPVU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

'XCPU� 6� 9�� $TQMCY� ,� ,�� %JWPI� -� (�� 0CFGN� ,� #�� /E&QPCNF� &� /� 
����� 1\QPG�KPFWEGF DTQPEJKCN
J[RGTTGURQPUKXGPGUU KP VJG TCV KU PQV CEEQORCPKGF D[ PGWVTQRJKN KPHNWZ QT KPETGCUGF XCUEWNCT
RGTOGCDKNKV[ KP VJG VTCEJGC� #O� 4GX� 4GURKT� &KU� ���� ��������



�����

(GTPCPFGU� #� .� )�� /QNHKPQ� 0� #�� /E%NGCP� 2� #�� 5KNXGTOCP� (�� 6CTNQ� 5�� 4CK\GPPG� /�� 5NWVUM[� #� 5��
<COGN� 0� 
����� 6JG GHHGEV QH RTG�GZRQUWTG VQ ���� RRO QH Q\QPG QP GZGTEKUG�KPFWEGF CUVJOC�
%JGUV� ���� ����������

(NGUJ� 4� &�� 4KJC� /� .�� /KNNGT� /� (� 
����� 'HHGEVU QH UJQTV�VGTO KPVGTOKVVGPV CKT RQNNWVCPVU QP KPEKFGPEG CPF
UGXGTKV[ QH CEWVG TGURKTCVQT[ FKUGCUG� FCVC EQNNGEVKQP CPF SWCNKV[ CUUWTCPEG 
RTQLGEV UWOOCT[��
4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ
.CDQTCVQT[� '2# TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�
2$����������

(QNKPUDGG� .� ,�� *C\WEJC� /� ,� 
����� 2GTUKUVGPEG QH Q\QPG�KPFWEGF EJCPIGU KP NWPI HWPEVKQP CPF CKTYC[
TGURQPUKXGPGUU� +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE
Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN
U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG
2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

(QNKPUDGG� .� ,�� *QTXCVJ� 5� /� 
����� 2GTUKUVGPEG QH VJG CEWVG GHHGEVU QH Q\QPG GZRQUWTG� #XKCV� 5RCEG 'PXKTQP�
/GF� ��� ����������

(QNKPUDGG� .� ,�� 5KNXGTOCP� (�� 5JGRJCTF� 4� ,� 
����� 'ZGTEKUG TGURQPUGU HQNNQYKPI Q\QPG GZRQUWTG� ,� #RRN�
2J[UKQN� ��� ���������

(QNKPUDGG� .� ,�� 5KNXGTOCP� (�� 5JGRJCTF� 4� ,� 
����� &GETGCUG QH OCZKOWO YQTM RGTHQTOCPEG HQNNQYKPI Q\QPG
GZRQUWTG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

(QNKPUDGG� .� ,�� &TKPMYCVGT� $� .�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� 6JG KPHNWGPEG QH GZGTEKUG QP VJG
RWNOQPCT[ HWPEVKQP EJCPIGU FWG VQ GZRQUWTG VQ NQY EQPEGPVTCVKQPU QH Q\QPG� +P� (QNKPUDGG� .� ,��
9CIPGT� ,� #�� $QTIKC� ,� (�� &TKPMYCVGT� $� .�� )NKPGT� ,� #�� $GFK� ,� (�� GFU� 'PXKTQPOGPVCN
UVTGUU� KPFKXKFWCN JWOCP CFCRVCVKQPU� 0GY ;QTM� 0;� #ECFGOKE 2TGUU� RR� ��������

(QNKPUDGG� .� ,�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� 4GURKTCVQT[ TGURQPUGU KP JWOCPU TGRGCVGFN[ GZRQUGF VQ NQY
EQPEGPVTCVKQPU QH Q\QPG� #O� 4GX� 4GURKT� &KU� ���� ��������

(QNKPUDGG� .� ,�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� 2WNOQPCT[ HWPEVKQP EJCPIGU CHVGT � J EQPVKPWQWU JGCX[
GZGTEKUG KP ���� RRO Q\QPG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

(QNKPUDGG� .� ,�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� 2WNOQPCT[ TGURQPUG VQ VJTGUJQNF NGXGNU QH UWNHWT FKQZKFG 
���
RRO� CPF Q\QPG 
��� RRO�� ,� #RRN� 2J[UKQN� ��� ����������

(QNKPUDGG� .� ,�� *QTUVOCP� &� *�� 8QTQPC� 4� &�� 2TKPEG� ,� /�� $GTT[� /� 
����� &GVGTOKPCPVU QH GPFWTCPEG
RGTHQTOCPEG FWTKPI Q\QPG KPJCNCVKQP� 2TGUGPVGF CV� ��VJ +PVGTPCVKQPCN 7PKQP QH 2J[UKQNQIKECN
5EKGPEGU %QPITGUU� ,WN[� 8CPEQWXGT� $%� %CPCFC� 2TQE� +PV� 7PKQP 2J[UKQN� 5EK� ��� ����

(QNKPUDGG� .� ,�� /E&QPPGNN� 9� (�� *QTUVOCP� &� *� 
����� 2WNOQPCT[ HWPEVKQP CPF U[ORVQO TGURQPUGU CHVGT
����JQWT GZRQUWTG VQ ���� RRO Q\QPG YKVJ OQFGTCVG GZGTEKUG� ,#2%# ��� ������

(QNKPUDGG� .� ,�� *QTUVOCP� &� *�� -GJTN� *� 4�� /E&QPPGNN� 9� (�� )GTTKV[� 6� 4�� 5GCN� '�� .CTUQP� 4��
*C\WEJC� /� ,�� #DFWN�5CNCCO� 5�� (CWEGVVG� $�� +XGU� 2� ,� 
����� 'HHGEVU QH UKPING CPF TGRGCVGF
RTQNQPIGF NQY�NGXGN Q\QPG GZRQUWTG KP OCP� 2TGUGPVGF CV� CPPWCN OGGVKPI QH VJG 5QEKGV[ HQT
1EEWRCVKQPCN CPF 'PXKTQPOGPVCN *GCNVJ� /CTEJ� 9CUJKPIVQP� &%�

(QNKPUDGG� .� ,�� *QTUVOCP� &� *�� -GJTN� *� 4�� *CTFGT� 5� &�� #DFWN�5CNCCO� 5�� +XGU� 2� ,� 
�����
4GURKTCVQT[ TGURQPUGU VQ TGRGCVGF RTQNQPIGF GZRQUWTG VQ ���� RRO Q\QPG� #O� ,� 4GURKT� %TKV� %CTG
/GF� ���� �������
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�����

(QNKPUDGG� .� ,�� &GXNKP� 4� $�� 4QDDKPU� /� -�� $KUECTFK� (� *�� #DFWN�5CNCCO� 5�� -QTGP� *� 5� 
�����
4GRGCVGF GZRQUWTG VQ JKIJ Q\QPG EQPEGPVTCVKQP� +� RWNOQPCT[ HWPEVKQP CPF U[ORVQO TGURQPUGU� #O�
,� 4GURKT� %TKV� %CTG /GF�� RTGRCTGF HQT UWDOKUUKQP�

(QUVGT� 9� /�� %QUVC� &� .�� .CPIGPDCEM� '� )� 
����� 1\QPG GZRQUWTG CNVGTU VTCEJGQDTQPEJKCN OWEQEKNKCT[
HWPEVKQP KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ���������

(QZ� 5� &�� #FCOU� 9� %�� $TQQMGU� -� #�� .CUNG[� $� .� 
����� 'PJCPEGF TGURQPUG VQ Q\QPG GZRQUWTG FWTKPI
VJG HQNNKEWNCT RJCUG QH VJG OGPUVTWCN E[ENG� 'PXKTQP� *GCNVJ 2GTURGEV� ���� ��������

(QZETQHV� 9� ,�� #FCOU� 9� %� 
����� 'HHGEVU QH Q\QPG GZRQUWTG QP HQWT EQPUGEWVKXG FC[U QP YQTM RGTHQTOCPEG
CPF 1 � ,� #RRN� 2J[UKQN� ��� ��������

�OCZ

)CNDQ� *� 
����� *QTOQPCN CPF OGVCDQNKE CFCRVCVKQP VQ GZGTEKUG� 0GY ;QTM� 0;� 6JKGOG CPF 5VTCVQP�

)GTTKV[� 6� 4�� 9GCXGT� 4� #�� $GTPVUGP� ,�� *QWUG� &� '�� 1	0GKN� ,� ,� 
����� 'ZVTCVJQTCEKE CPF KPVTCVJQTCEKE
TGOQXCN QH 1 KP VKFCN�DTGCVJKPI JWOCPU� ,� #RRN� 2J[UKQN� ��� ��������

�

)GTTKV[� 6� 4�� $GPPGVV� 9� &�� -GJTN� *�� &G9KVV� 2� ,� 
����� /WEQEKNKCT[ ENGCTCPEG QH KPJCNGF RCTVKENGU
OGCUWTGF CV � J CHVGT Q\QPG GZRQUWTG KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ����������

)GTTKV[� 6� 4�� /E&QPPGNN� 9� (�� *QWUG� &� '� 
����� 6JG TGNCVKQPUJKR DGVYGGP FGNKXGTGF Q\QPG FQUG CPF
HWPEVKQPCN TGURQPUGU KP JWOCPU� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

)GTVPGT� #�� $TQODGTIGT�$CTPGC� $�� 6TC[UVOCP� 4�� $GT\QP� &�� /GPMGU� *� 
����C� 4GURQPUGU QH VJG NWPI
RGTKRJGT[ VQ Q\QPG CPF JKUVCOKPG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN�
��� ��������

)GTVPGT� #�� $TQODGTIGT�$CTPGC� $�� &CPPGPDGTI� #� /�� ,T�� 6TC[UVOCP� 4�� /GPMGU� *� 
����D� 4GURQPUGU QH
VJG NWPI RGTKRJGT[ VQ ��� RRO Q\QPG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN�
��� ��������

)GTVPGT� #�� $TQODGTIGT�$CTPGC� $�� 6TC[UVOCP� 4�� /GPMGU� *� 
����E� 'HHGEVU QH Q\QPG QP RGTKRJGTCN NWPI
TGCEVKXKV[� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

)KDDQPU� 5� +�� #FCOU� 9� %� 
����� %QODKPGF GHHGEVU QH Q\QPG GZRQUWTG CPF CODKGPV JGCV QP GZGTEKUKPI
HGOCNGU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

)NKPGT� ,� #�� *QTXCVJ� 5� /�� (QNKPUDGG� .� ,� 
����� 2TGGZRQUWTG VQ NQY Q\QPG EQPEGPVTCVKQPU FQGU PQV FKOKPKUJ
VJG RWNOQPCT[ HWPEVKQP TGURQPUG QP GZRQUWTG VQ JKIJGT Q\QPG EQPEGPVTCVKQPU� #O� 4GX� 4GURKT� &KU�
���� ������

)QNFGP� ,� #�� 0CFGN� ,� #�� $QWUJG[� *� #� 
����� $TQPEJKCN J[RGTKTTKVCDKNKV[ KP JGCNVJ[ UWDLGEVU CHVGT GZRQUWTG
VQ Q\QPG� #O� 4GX� 4GURKT� &KU� ���� ��������

)QNFUOKVJ� ,� 4�� )TKHHKVJ� *� .�� &GVGNU� 4�� $GGUGT� 5�� 0GWOCPP� .� 
����� 'OGTIGPE[ TQQO CFOKUUKQPU�
OGVGQTQNQIKE XCTKCDNGU� CPF CKT RQNNWVCPVU� C RCVJ CPCN[UKU� #O� ,� 'RKFGOKQN� ���� ��������

)QPI� *�� ,T� 
����� 4GNCVKQPUJKR DGVYGGP CKT SWCNKV[ CPF VJG TGURKTCVQT[ UVCVWU QH CUVJOCVKEU KP CP CTGC QH JKIJ
QZKFCPV RQNNWVKQP KP .QU #PIGNGU %QWPV[ =HKPCN TGRQTV?� 5CETCOGPVQ� %#� %CNKHQTPKC #KT 4GUQWTEGU
$QCTF� EQPVTCEV PQU� #�������� CPF #���������

)QPI� *� ,�� 6CUJMKP� &� 2�� 5KOOQPU� /� 5�� %QWNUQP� #� *�� %NCTM� 8� #�� 5RKXG[� )� *�� 5C[TG� ,� 9�

����� 4GNCVKQPUJKR DGVYGGP QZKFCPV CKT RQNNWVKQP CPF TGURKTCVQT[ UVCVWU QH CUVJOCVKEU KP .QU #PIGNGU
%QWPV[� OGVJQFQNQI[ CPF UVWF[ UCORNG� +P� .GG� 5� &�� GF� 'XCNWCVKQP QH VJG UEKGPVKHKE DCUKU HQT



�����

Q\QPG�QZKFCPVU UVCPFCTFU� VTCPUCEVKQPU QH CP #2%# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG� 0QXGODGT
����� *QWUVQP� 6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RR� ��������

)QPI� *�� ,T�� $TCFNG[� 2� 9�� 5KOOQPU� /� 5�� 6CUJMKP� &� 2� 
����� +ORCKTGF GZGTEKUG RGTHQTOCPEG CPF
RWNOQPCT[ HWPEVKQP KP GNKVG E[ENKUVU FWTKPI NQY�NGXGN Q\QPG GZRQUWTG KP C JQV GPXKTQPOGPV� #O� 4GX�
4GURKT� &KU� ���� ��������

)QPI� *�� ,T�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� +PJCNGF CNDWVGTQN FQGU PQV RTQVGEV CICKPUV Q\QPG VQZKEKV[ KP
PQPCUVJOCVKE CVJNGVGU� #TEJ� 'PXKTQP� *GCNVJ ��� ������

)QTFQP� 6�� 8GPWIQRCNCP� %� 5�� #OFWT� /� 1�� &TC\GP� ,� /� 
����� 1\QPG�KPFWEGF CKTYC[ J[RGTTGCEVKXKV[ KP
VJG IWKPGC RKI� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������

)TCJCO� &� '�� -QTGP� *� 5� 
����� $KQOCTMGTU QH KPHNCOOCVKQP KP Q\QPG�GZRQUGF JWOCPU� EQORCTKUQP QH VJG
PCUCN CPF DTQPEJQCNXGQNCT NCXCIG� #O� 4GX� 4GURKT� &KU� ���� ��������

)TCJCO� &�� *GPFGTUQP� (�� *QWUG� &� 
����� 0GWVTQRJKN KPHNWZ OGCUWTGF KP PCUCN NCXCIGU QH JWOCPU GZRQUGF VQ
Q\QPG� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

)TGXG� ,� /�� &CXKU� )�� /G[GT� #� /�� (QTVG� %� 2�� ;QUV� 5� %�� /CTNQT� %� 9�� -COCTEM� /� '��
/E%NGNNCPF� #� 
����� 6JG OCLQT JWOCP TJKPQXKTWU TGEGRVQT KU +%#/��� %GNN ��� ��������

)TQUU� -� $�� 9JKVG� *� ,�� 5CTIGPV� 0� '� 
����� 6JG GHHGEV QH Q\QPG KPJCNCVKQP QP OGVCDQNKE HWPEVKQPKPI QH
XCUEWNCT GPFQVJGNKWO CPF QP XGPVKNCVQT[ HWPEVKQP� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

*CEMPG[� ,� &�� .KPP� 9� 5�� .CY� &� %�� -CTW\C� 5� -�� )TGGPDGTI� *�� $WEMNG[� 4� &�� 2GFGTUGP� '� '�

����� 'ZRGTKOGPVCN UVWFKGU QP JWOCP JGCNVJ GHHGEVU QH CKT RQNNWVCPVU� +++� VYQ�JQWT GZRQUWTG VQ
Q\QPG CNQPG CPF KP EQODKPCVKQP YKVJ QVJGT RQNNWVCPV ICUGU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

*CEMPG[� ,� &�� .KPP� 9� 5�� $WEMNG[� 4� &�� *KUNQR� *� ,� 
����� 5VWFKGU KP CFCRVCVKQP VQ CODKGPV QZKFCPV CKT
RQNNWVKQP� GHHGEVU QH Q\QPG GZRQUWTG KP .QU #PIGNGU TGUKFGPVU XU� PGY CTTKXCNU� 'PXKTQP� *GCNVJ
2GTURGEV� ��� ��������

*CEMPG[� ,� &�� .KPP� 9� 5�� /QJNGT� ,� )�� %QNNKGT� %� 4� 
����C� #FCRVCVKQP VQ UJQTV�VGTO TGURKTCVQT[ GHHGEVU
QH Q\QPG KP OGP GZRQUGF TGRGCVGFN[� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN�
��� ������

*CEMPG[� ,� &�� .KPP� 9� 5�� -CTW\C� 5� -�� $WEMNG[� 4� &�� .CY� &� %�� $CVGU� &� 8�� *C\WEJC� /�� 2GPIGNN[�
.� &�� 5KNXGTOCP� (� 
����D� 'HHGEVU QH Q\QPG GZRQUWTG KP %CPCFKCPU CPF UQWVJGTP %CNKHQTPKCPU�
GXKFGPEG HQT CFCRVCVKQP! #TEJ� 'PXKTQP� *GCNVJ ��� ��������

*CEMPG[� ,� &�� .KPP� 9� 5�� 5JCOQQ� &� #�� #XQN� '� .� 
����� 4GURQPUGU QH UGNGEVGF TGCEVKXG CPF PQPTGCEVKXG
XQNWPVGGTU VQ Q\QPG GZRQUWTG KP JKIJ CPF NQY RQNNWVKQP UGCUQPU� +P� 5EJPGKFGT� 6�� .GG� 5� &��
9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU�
RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU�
#OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN
UEKGPEG ����

*COOGT� &� +�� *CUUGNDNCF� 8�� 2QTVPQ[� $�� 9GJTNG� 2� (� 
����� .QU #PIGNGU UVWFGPV PWTUG UVWF[� FCKN[
U[ORVQO TGRQTVKPI CPF RJQVQEJGOKECN QZKFCPVU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

*C\DWP� /� '�� *COKNVQP� 4�� *QNKCP� #�� 'UEJGPDCEJGT� 9� .� 
����� 1\QPG�KPFWEGF KPETGCUGU KP UWDUVCPEG 2
CPF ��GRK�RTQUVCINCPFKP ( KP VJG CKTYC[U QH JWOCP UWDLGEVU� #O� ,� 4GURKT� %GNN /QN� $KQN�

��

�� ��������



�����

*C\WEJC� /� ,� 
����� 4GNCVKQPUJKR DGVYGGP Q\QPG GZRQUWTG CPF RWNOQPCT[ HWPEVKQP EJCPIGU� ,� #RRN� 2J[UKQN�
��� ����������

*C\WEJC� /�� 5KNXGTOCP� (�� 2CTGPV� %�� (KGNF� 5�� $CVGU� &� 8� 
����� 2WNOQPCT[ HWPEVKQP KP OCP CHVGT
UJQTV�VGTO GZRQUWTG VQ Q\QPG� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

*C\WEJC� /� ,�� $CVGU� &� 8�� $TQODGTI� 2� #� 
����� /GEJCPKUO QH CEVKQP QH Q\QPG QP VJG JWOCP NWPI�
,� #RRN� 2J[UKQN� ��� ����������

*C\WEJC� /� ,�� (QNKPUDGG� .� ,�� 5GCN� '�� ,T� 
����� 'HHGEVU QH UVGCF[�UVCVG CPF XCTKCDNG Q\QPG EQPEGPVTCVKQP
RTQHKNGU QP RWNOQPCT[ HWPEVKQP� #O� 4GX� 4GURKT� &KU� ���� ����������

*C\WEJC� /� ,�� (QNKPUDGG� .� ,�� 5GCN� '�� $TQODGTI� 2� #� 
����� .WPI HWPEVKQP TGURQPUG QH JGCNVJ[ YQOGP
CHVGT UGSWGPVKCN GZRQUWTGU VQ 01 CPF 1 � #O� ,� 4GURKT� %TKV� %CTG /GF� ���� ��������

� �

*C\WEJC� /� ,�� /CFFGP� /�� 2CRG� )�� $GEMGT� 5�� &GXNKP� 4� $�� -QTGP� *� 5�� -GJTN� *�� $TQODGTI� 2� #�

����� 'HHGEVU QH E[ENQQZ[IGPCUG KPJKDKVKQP QP Q\QPG�KPFWEGF TGURKTCVQT[ KPHNCOOCVKQP CPF NWPI
HWPEVKQP EJCPIGU� 'WT� ,� #RRN� 2J[UKQN� 1EEWR� /GF� ��� ������

*GEJVGT� *� *�� )QNFUOKVJ� ,� 4� 
����� #KT RQNNWVKQP CPF FCKN[ OQTVCNKV[� #O� ,� /GF� 5EK� ���� ��������

*GPFGTUQP� (� 9�� &WDQXK� '� ,�� *CTFGT� 5�� 5GCN� '�� ,T�� )TCJCO� &� 
����� 'ZRGTKOGPVCN TJKPQXKTWU KPHGEVKQP
KP JWOCP XQNWPVGGTU GZRQUGF VQ Q\QPG� #O� 4GX� 4GURKT� &KU� ���� ����������

*KIIKPU� +� 6� 6�� &	#TE[� ,� $�� )KDDQPU� &� +�� #XQN� '� .�� )TQUU� -� $� 
����� 'HHGEV QH GZRQUWTGU VQ CODKGPV
Q\QPG QP XGPVKNCVQT[ NWPI HWPEVKQP KP EJKNFTGP� #O� 4GX� 4GURKT� &KU� ���� ����������

*QFIMKP� ,� '�� #DDG[� &� '�� 'WNGT� )� .�� /CIKG� #� 4� 
����� %12& RTGXCNGPEG KP PQPUOQMGTU KP JKIJ CPF
NQY RJQVQEJGOKECN CKT RQNNWVKQP CTGCU� %JGUV ��� ��������

*QGM� )�� $TWPGMTGGH� $� 
����� 6KOG VTGPFU KP TGRGCVGF URKTQOGVT[ KP EJKNFTGP� 'WT� 4GURKT� ,� �� ��������

*QGM� )�� $TWPGMTGGH� $�� -QUVGTKPM� 2�� 8CP FGP $GTI� 4�� *QHUEJTGWFGT� 2� 
����C� 'HHGEV QH CODKGPV Q\QPG QP
RGCM GZRKTCVQT[ HNQY QH GZGTEKUKPI EJKNFTGP KP VJG 0GVJGTNCPFU� #TEJ� 'PXKTQP� *GCNVJ ��� ������

*QGM� )�� (KUEJGT� 2�� $TWPGMTGGH� $�� .GDTGV� '�� *QHUEJTGWFGT� 2�� /GPPGP� /� )� 
����D� #EWVG GHHGEVU QH
CODKGPV Q\QPG QP RWNOQPCT[ HWPEVKQP QH EJKNFTGP KP VJG 0GVJGTNCPFU� #O� 4GX� 4GURKT� &KU�
���� ��������

*QNIWKP� #� *�� $WHHNGT� 2� #�� %QPVCPV� %� (�� ,T�� 5VQEM� 6� *�� -QVEJOCT� &�� *UK� $� 2�� ,GPMKPU� &� '��
)GJCP� $� /�� 0QGN� .� /�� /GK� /� 
����� 6JG GHHGEVU QH Q\QPG QP CUVJOCVKEU KP VJG *QWUVQP CTGC�
+P� .GG� 5� &�� GF� 'XCNWCVKQP QH VJG UEKGPVKHKE DCUKU HQT Q\QPG�QZKFCPVU UVCPFCTFU� RTQEGGFKPIU QH CP
#2%# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG� 0QXGODGT ����� *QWUVQP� 6:� 2KVVUDWTIJ� 2#� #KT
2QNNWVKQP %QPVTQN #UUQEKCVKQP� RR� �������� 
#2%# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG VTCPUCEVKQPU�
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*QNV\OCP� /� ,�� %WPPKPIJCO� ,� *�� 5JGNNGT� ,� 4�� +TUKINGT� )� $�� 0CFGN� ,� #�� $QWUJG[� *� #� 
����� 'HHGEV
QH Q\QPG QP DTQPEJKCN TGCEVKXKV[ KP CVQRKE CPF PQPCVQRKE UWDLGEVU� #O� 4GX� 4GURKT� &KU� ���� �����
�����

*QNV\OCP� /� ,�� (CDDTK� .� /�� 1	$[TPG� 2� /�� )QNF� $� &�� #K\CYC� *�� 9CNVGTU� '� *�� #NRGTV� 5� '��
0CFGN� ,� #� 
����� +ORQTVCPEG QH CKTYC[ KPHNCOOCVKQP HQT J[RGTTGURQPUKXGPGUU KPFWEGF D[ Q\QPG�
#O� 4GX� 4GURKT� &KU� ���� ��������
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*QTUVOCP� &� *�� (QNKPUDGG� .� ,�� +XGU� 2� ,�� #DFWN�5CNCCO� 5�� /E&QPPGNN� 9� (� 
����� 1\QPG EQPEGPVTCVKQP
CPF RWNOQPCT[ TGURQPUG TGNCVKQPUJKRU HQT ����JQWT GZRQUWTGU YKVJ HKXG JQWTU QH OQFGTCVG GZGTEKUG VQ
����� ����� CPF ���� RRO� #O� 4GX� 4GURKT� &KU� ���� ����������

*QTUVOCP� &� *�� $CNN� $� #�� $TQYP� ,�� )GTTKV[� 6�� (QNKPUDGG� .� ,� 
����� %QORCTKUQP QH RWNOQPCT[
TGURQPUGU QH CUVJOCVKE CPF PQPCUVJOCVKE UWDLGEVU RGTHQTOKPI NKIJV GZGTEKUG YJKNG GZRQUGF VQ C NQY
NGXGN QH Q\QPG� 6QZKEQN� +PF� *GCNVJ ��� ��������

*QTXCVJ� 5� /�� )NKPGT� ,� #�� /CVUGP�6YKUFCNG� ,� #� 
����� 2WNOQPCT[ HWPEVKQP CPF OCZKOWO GZGTEKUG
TGURQPUGU HQNNQYKPI CEWVG Q\QPG GZRQUWTG� #XKCV� 5RCEG 'PXKTQP� /GF� ��� ��������

*QTXCVJ� 5� /�� )NKPGT� ,� #�� (QNKPUDGG� .� ,� 
����� #FCRVCVKQP VQ Q\QPG� FWTCVKQP QH GHHGEV� #O� 4GX� 4GURKT�
&KU� ���� ��������

*QTXCVJ� 5� /�� $GFK� ,� (�� &TGEJUNGT�2CTMU� &� /� 
����� 'HHGEVU QH RGTQZ[CEGV[N PKVTCVG CNQPG CPF KP
EQODKPCVKQP YKVJ Q\QPG KP JGCNVJ[ [QWPI YQOGP� ,� #KT 2QNNWV� %QPVTQN #UUQE� ��� ��������

*QTXCVJ� 5� /�� (QNKPUDGG� .� ,�� $GFK� ,� (� 
����� %QODKPGF GHHGEV QH Q\QPG CPF UWNHWTKE CEKF QP RWNOQPCT[
HWPEVKQP KP OCP� #O� +PF� *[I� #UUQE� ,� ��� ������

*QTXCVJ� 5� /�� $GFK� ,� (�� &TGEJUNGT�2CTMU� &� /�� 9KNNKCOU� 4� '� 
����� #NVGTCVKQPU KP RWNOQPCT[ HWPEVKQP
RCTCOGVGTU FWTKPI GZRQUWTG VQ �� RRD Q\QPG HQT ��� JQWTU KP JGCNVJ[ OKFFNG CIGF KPFKXKFWCNU�
+P� $GTINWPF� 4� .�� .CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG GPXKTQPOGPV�
RCRGTU HTQO CP KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ� 2#� #KT �
9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� ������ 
#�9/# VTCPUCEVKQP UGTKGU PQ� 64�����

*[PGU� $�� 5KNXGTOCP� (�� %QNG� 2�� %QTG[� 2� 
����� 'HHGEVU QH Q\QPG GZRQUWTG� C EQORCTKUQP DGVYGGP QTCN CPF
PCUCN DTGCVJKPI� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

+RUGP� ,�� +PIGPKVQ� (� '�� &GCPG� /� 
����� 'RKUQFKE OQTDKFKV[ CPF OQTVCNKV[ KP TGNCVKQP VQ CKT RQNNWVKQP� #TEJ�
'PXKTQP� *GCNVJ ��� ��������

,QJPUQP� &� #�� 9KPVGTU� 4� 5�� 9QQNNG[� 6�� )TCJCO� &�� *GPFGTUQP� (� 9� 
����� 1\QPG GHHGEVU QP
CNRJC���RTQVGKPCUG KPJKDKVQT KP XKXQ� DNQQF RNCUOC KPJKDKVQT[ CEVKXKV[ KU WPEJCPIGF� 'ZR� .WPI 4GU�
��� �������

-CICYC� ,� 
����� 'ZRGTKOGPVCN UVWFKGU QP JWOCP JGCNVJ GHHGEVU QH CGTQUQN CPF ICUGQWU RQNNWVCPVU� +P� .GG� 5� &��
5EJPGKFGT� 6�� )TCPV� .� &�� 8GTMGTM� 2� ,�� GFU� #GTQUQNU� TGUGCTEJ� TKUM CUUGUUOGPV CPF EQPVTQN
UVTCVGIKGU`RTQEGGFKPIU QH VJG UGEQPF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 9KNNKCOUDWTI�
8#� %JGNUGC� /+� .GYKU 2WDNKUJGTU� +PE�� RR� ��������

-CICYC� ,�� 6UWTW� -� 
����� 'HHGEVU QH Q\QPG CPF UOQMKPI CNQPG CPF KP EQODKPCVKQP QP DTQPEJKCN TGCEVKXKV[ VQ
KPJCNGF CEGV[NEJQNKPG� 0KRRQP -[QDW 5JKMMCP )CMMCK <CUUJK ��� ��������

-GGHG� /� ,�� $GPPGVV� 9� &�� &GYKVV� 2�� 5GCN� '�� 5VTQPI� #� #�� )GTTKV[� 6� 4� 
����� 6JG GHHGEV QH Q\QPG
GZRQUWTG QP VJG FKURGTUKQP QH KPJCNGF CGTQUQN DQNWUGU KP JGCNVJ[ JWOCP UWDLGEVU� #O� 4GX� 4GURKT�
&KU� ���� ������

-GJTN� *� 4�� *C\WEJC� /� ,�� 5QNKE� ,� ,�� $TQODGTI� 2� #� 
����� 4GURQPUGU QH UWDLGEVU YKVJ EJTQPKE
QDUVTWEVKXG RWNOQPCT[ FKUGCUG CHVGT GZRQUWTGU VQ ��� RRO Q\QPG� #O� 4GX� 4GURKT� &KU�
���� ��������

-GJTN� *� 4�� 8KPEGPV� .� /�� -QYCNUM[� 4� ,�� *QTUVOCP� &� *�� 1	0GKN� ,� ,�� /E%CTVPG[� 9� *�� $TQODGTI�
2� #� 
����� 1\QPG GZRQUWTG KPETGCUGU TGURKTCVQT[ GRKVJGNKCN RGTOGCDKNKV[ KP JWOCPU� #O� 4GX�
4GURKT� &KU� ���� ����������
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-GJTN� *� 4�� 8KPEGPV� .� /�� -QYCNUM[� 4� ,�� *QTUVOCP� &� *�� 1	0GKN� ,� ,�� /E%CTVPG[� 9� *�� $TQODGTI�
2� #� 
����� 1\QPG�KPFWEGF EJCPIGU KP VJG RWNOQPCT[ ENGCTCPEG QH 6E�&62# KP OCP���O

+P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ
CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ �����
0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� ����
���� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

-GPPGF[� 5� /�� $WTTQYU� $�� 8GFCN� 5�� 'PCTUQP� &� #�� %JCP�;GWPI� /� 
����� /GVJCEJQNKPG TGURQPUKXGPGUU
COQPI YQTMKPI RQRWNCVKQPU� TGNCVKQPUJKR VQ UOQMKPI CPF CKTYC[ ECNKDGT� #O� 4GX� 4GURKT� &KU� ����
����������

-GTT� *� &�� -WNNG� 6� ,�� /E+NJCP[� /� .�� 5YKFGTUM[� 2� 
����� 'HHGEVU QH Q\QPG QP RWNOQPCT[ HWPEVKQP KP
PQTOCN UWDLGEVU� CP GPXKTQPOGPVCN�EJCODGT UVWF[� #O� 4GX� 4GURKT� &KU� ���� ��������

-KNDWTP� -� *�� 9CTUJCY� 4� *�� 6JQTPVQP� ,� %� 
����� 'ZRKTCVQT[ HNQYU FGETGCUGF KP .QU #PIGNGU EJKNFTGP
HTQO ���� VQ ����� KU VJKU GXKFGPEG QH GHHGEVU QH CKT RQNNWVKQP! 'PXKTQP� 4GU� ��� ��������

-KPPG[� 2� .� 
����� 5JQTV�VGTO NWPI HWPEVKQP CUUQEKCVKQPU YKVJ CKT RQNNWVKQP KP -KPIUVQP CPF *CTTKOCP�
6GPPGUUGG =FKUUGTVCVKQP?� $QUVQP� /#� *CTXCTF 7PKXGTUKV[� 5EJQQN QH 2WDNKE *GCNVJ�

-KPPG[� 2� .�� ¤\MC[PCM� *� 
����� #UUQEKCVKQPU QH FCKN[ OQTVCNKV[ CPF CKT RQNNWVKQP KP .QU #PIGNGU %QWPV[�
'PXKTQP� 4GU� ��� �������

-KPPG[� 2� .�� 9CTG� ,� *�� 5RGPINGT� ,� &�� &QEMGT[� &� 9�� 5RGK\GT� (� '�� (GTTKU� $� )�� ,T� 
�����
5JQTV�VGTO RWNOQPCT[ HWPEVKQP EJCPIG KP CUUQEKCVKQP YKVJ Q\QPG NGXGNU� #O� 4GX� 4GURKT� &KU�
���� ������

-NGGDGTIGT� 5� 4�� *WFCM� $� $� 
����� #EWVG Q\QPG�KPFWEGF EJCPIG KP CKTYC[ RGTOGCDKNKV[� TQNG QH KPHKNVTCVKPI
NGWMQE[VGU� ,� #RRN� 2J[UKQN� ��� ��������

-QGPKI� ,� 3�� %QXGTV� &� 5�� /QTICP� /� 5�� *QTKMG� /�� *QTKMG� 0�� /CTUJCNN� 5� )�� 2KGTUQP� 9� '� 
�����
#EWVG GHHGEVU QH ���� RRO Q\QPG QT ���� RRO PKVTQIGP FKQZKFG QP RWNOQPCT[ HWPEVKQP KP JGCNVJ[ CPF
CUVJOCVKE CFQNGUEGPVU� #O� 4GX� 4GURKT� &KU� ���� ��������

-QGPKI� ,� 3�� %QXGTV� &� 5�� /CTUJCNN� 5� )�� 8CP $GNNG� )�� 2KGTUQP� 9� '� 
����� 6JG GHHGEVU QH Q\QPG CPF
PKVTQIGP FKQZKFG QP RWNOQPCT[ HWPEVKQP KP JGCNVJ[ CPF KP CUVJOCVKE CFQNGUEGPVU� #O� 4GX� 4GURKT�
&KU� ���� ����������

-QGPKI� ,� 3�� %QXGTV� &� 5�� 5OKVJ� /� 5�� 8CP $GNNG� )�� 2KGTUQP� 9� '� 
����� 6JG RWNOQPCT[ GHHGEVU QH
Q\QPG CPF PKVTQIGP FKQZKFG CNQPG CPF EQODKPGF KP JGCNVJ[ CPF CUVJOCVKE CFQNGUEGPV UWDLGEVU� 6QZKEQN�
+PF� *GCNVJ �� ��������

-QGPKI� ,� 3�� %QXGTV� &� 5�� *CPNG[� 3� 5�� 8CP $GNNG� )�� 2KGTUQP� 9� '� 
����� 2TKQT GZRQUWTG VQ Q\QPG
RQVGPVKCVGU UWDUGSWGPV TGURQPUG VQ UWNHWT FKQZKFG KP CFQNGUEGPV CUVJOCVKE UWDLGEVU� #O� 4GX� 4GURKT�
&KU� ���� ��������

-QGPKI� ,� 3�� .CTUQP� 6� 8�� *CPNG[� 3� 5�� 4GDQNNGFQ� 8�� &WONGT� -�� %JGEMQYC[� *�� 9CPI� 5��<��
.KP� &�� 2KGTUQP� 9� '� 
����� 2WNOQPCT[ HWPEVKQP EJCPIGU KP EJKNFTGP CUUQEKCVGF YKVJ HKPG
RCTVKEWNCVG OCVVGT� 'PXKTQP� 4GU� ��� ������

-QGPKI� ,� 3�� %QXGTV� &� 5�� 2KGTUQP� 9� '�� *CPNG[� 3� 5�� 4GDQNNGFQ� 8�� &WONGT� -�� /E-KPPG[� 5� '�

����� 1ZKFCPV CPF CEKF CGTQUQN GZRQUWTG KP JGCNVJ[ UWDLGEVU CPF UWDLGEVU YKVJ CUVJOC� 2CTV +� GHHGEVU
QH QZKFCPVU� EQODKPGF YKVJ UWNHWTKE QT PKVTKE CEKF� QP VJG RWNOQPCT[ HWPEVKQP QH CFQNGUEGPVU YKVJ
CUVJOC� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� RR� ����� TGUGCTEJ TGRQTV PQ� ���
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-QGREJGP� *� 2�� -CNKC� /�� 5QOOGT� &�� -NWUUGPFQTH� &� 
����� #EVKQP QH V[RG , CHHGTGPVU QP VJG FKUEJCTIG
RCVVGTP QH OGFWNNCT[ TGURKTCVQT[ PGWTQPU� +P� 2CKPVCN� #� 5�� )KNN�-WOCT� 2�� GFU� 4GURKTCVQT[
CFCRVCVKQPU� ECRKNNCT[ GZEJCPIG� CPF TGHNGZ OGEJCPKUOU� RTQEGGFKPIU QH VJG #WIWUV -TQIJ EGPVGPCT[
U[ORQUKWO� 1EVQDGT ����� 5TKPCICT� +PFKC� &GJNK� +PFKC� 7PKXGTUKV[ QH &GNJK� RR� ��������

-ÌPKI� )�� 4ÌOOGNV� *�� -KGPNG� *�� &KTPCIN� -�� 2QNMG� *�� (TWJOCPP� )� 
����� �PFGTWPI FGT
DTQPEJQOQVQTKUEJGP 4GCIKDKNKV·V FGU /GPUEJGP FWTEJ 'KPYKTMWPI XQP 1\QP =%JCPIGU KP VJG
DTQPEJKCN TGCEVKXKV[ QH JWOCPU ECWUGF D[ VJG KPHNWGPEG QH Q\QPG?� #TDGKVUOGF� 5Q\KCNOGF�
2TCGXGPVKXOGF� ���� ��������

-QTGP� *� 5�� &GXNKP� 4� $�� )TCJCO� &� '�� /CPP� 4�� /E)GG� /� 2�� *QTUVOCP� &� *�� -Q\WODQ� 9� ,��
$GEMGT� 5�� *QWUG� &� '�� /E&QPPGNN� 9� (�� $TQODGTI� 2� #� 
����C� 1\QPG�KPFWEGF
KPHNCOOCVKQP KP VJG NQYGT CKTYC[U QH JWOCP UWDLGEVU� #O� 4GX� 4GURKT� &KU� ���� ��������

-QTGP� *� 5�� &GXNKP� 4� $�� )TCJCO� &� '�� /CPP� 4�� /E&QPPGNN� 9� (� 
����D� 6JG KPHNCOOCVQT[ TGURQPUG
KP JWOCP NWPI GZRQUGF VQ CODKGPV NGXGNU QH Q\QPG� +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4��
)TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF
75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG
0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

-QTGP� *� 5�� *CVEJ� )� '�� )TCJCO� &� '� 
����� 0CUCN NCXCIG CU C VQQN KP CUUGUUKPI CEWVG KPHNCOOCVKQP KP
TGURQPUG VQ KPJCNGF RQNNWVCPVU� 6QZKEQNQI[ ��� ������

-QTGP� *� 5�� &GXNKP� 4� $�� $GEMGT� 5�� 2GTG\� 4�� /E&QPPGNN� 9� (� 
����� 6KOG�FGRGPFGPV EJCPIGU QH
OCTMGTU CUUQEKCVGF YKVJ KPHNCOOCVKQP KP VJG NWPIU QH JWOCPU GZRQUGF VQ CODKGPV NGXGNU QH Q\QPG�
6QZKEQN� 2CVJQN� ��� ��������

-TGKV� ,� 9�� )TQUU� -� $�� /QQTG� 6� $�� .QTGP\GP� 6� ,�� &	#TE[� ,�� 'UEJGPDCEJGT� 9� .� 
�����
1\QPG�KPFWEGF EJCPIGU KP RWNOQPCT[ HWPEVKQP CPF DTQPEJKCN TGURQPUKXGPGUU KP CUVJOCVKEU� ,� #RRN�
2J[UKQN� ��� ��������

-TWRPKM� #� ,�� *CTTKPIVQP� 9�� 1UVTQ� $� 
����� #ODKGPV Q\QPG CPF CEWVG JGCNVJ GHHGEVU� GXKFGPEG HTQO FCKN[
FCVC� ,� 'PXKTQP� 'EQP� /CPCIG� ��� �����

-T\[\CPQYUMK� /�� 3WCEMGPDQUU� ,�� .GDQYKV\� /� 
����� 5WD�EJTQPKE TGURKTCVQT[ GHHGEVU HTQO NQPI VGTO
GZRQUWTG VQ Q\QPG KP 6WEUQP� 2TGUGPVGF CV� ��PF CPPWCN OGGVKPI CPF GZJKDKVKQP QH VJG #KT � 9CUVG
/CPCIGOGPV #UUQEKCVKQP� ,WPG� #PCJGKO� %#� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV
#UUQEKCVKQP� RCRGT PQ� ��������

-T\[\CPQYUMK� /�� 3WCEMGPDQUU� ,� ,�� .GDQYKV\� /� &� 
����� 4GNCVKQP QH RGCM GZRKTCVQT[ HNQY TCVGU CPF
U[ORVQOU VQ CODKGPV Q\QPG� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

-WNNG� 6� ,�� 5CWFGT� .� 4�� -GTT� *� &�� (CTTGNN� $� 2�� $GTOGN� /� 5�� 5OKVJ� &� /� 
����� &WTCVKQP QH
RWNOQPCT[ HWPEVKQP CFCRVCVKQP VQ Q\QPG KP JWOCPU� #O� +PF� *[I� #UUQE� ,� ��� ��������

-WNNG� 6� ,�� /KNOCP� ,� *�� 5CWFGT� .� 4�� -GTT� *� &�� (CTTGNN� $� 2�� /KNNGT� 9� 4� 
����� 2WNOQPCT[ HWPEVKQP
CFCRVCVKQP VQ Q\QPG KP UWDLGEVU YKVJ EJTQPKE DTQPEJKVKU� 'PXKTQP� 4GU� ��� ������

-WNNG� 6� ,�� 5CWFGT� .� 4�� *GDGN� ,� 4�� %JCVJCO� /� &� 
����� 1\QPG TGURQPUG TGNCVKQPUJKRU KP JGCNVJ[
PQPUOQMGTU� #O� 4GX� 4GURKT� &KU� ���� ������

.CTUGP� 4� +�� /E&QPPGNN� 9� (�� *QTUVOCP� &� *�� (QNKPUDGG� .� ,� 
����� #P CKT SWCNKV[ FCVC CPCN[UKU U[UVGO
HQT KPVGTTGNCVKPI GHHGEVU� UVCPFCTFU� CPF PGGFGF UQWTEG TGFWEVKQPU� RCTV ��� C NQIPQTOCN OQFGN TGNCVKPI
JWOCP NWPI HWPEVKQP FGETGCUG VQ 1 GZRQUWTG� ,� #KT 9CUVG /CPCIG� #UUQE� ��� ��������

�



�����

.CVGIQNC� /� 6�� /GNVQP� %� '�� *KIIKPU� '� #� 
����C� 'HHGEVU QH Q\QPG QP U[ORVQOU CPF ECTFKQRWNOQPCT[
HWPEVKQP KP C HNKIJV CVVGPFCPV UWTTQICVG RQRWNCVKQP� #XKCV� 5RCEG 'PXKTQP� /GF� ��� ��������

.CVGIQNC� /� 6�� /GNVQP� %� '�� *KIIKPU� '� #� 
����D� 2WNOQPCT[ CPF U[ORVQO VJTGUJQNF GHHGEVU QH Q\QPG KP
CKTNKPG RCUUGPIGT CPF EQEMRKV ETGY UWTTQICVGU� #XKCV� 5RCEG 'PXKTQP� /GF� ��� ��������

.CWTKV\GP� 5� -�� #FCOU� 9� %� 
����� 1\QPG KPJCNCVKQP GHHGEVU EQPUGSWGPV VQ EQPVKPWQWU GZGTEKUG KP HGOCNGU�
EQORCTKUQP VQ OCNGU� ,� #RRN� 2J[UKQN� ��� ����������

.GDQYKV\� /� &� 
����� 6JG GHHGEVU QH GPXKTQPOGPVCN VQDCEEQ UOQMG GZRQUWTG CPF ICU UVQXGU QP FCKN[ RGCM HNQY
TCVGU KP CUVJOCVKE CPF PQP�CUVJOCVKE HCOKNKGU� +P� 4[NCPFGT� 4�� 2GVGTUQP� ;�� 5PGNNC� /��%�� GFU�
'65`GPXKTQPOGPVCN VQDCEEQ UOQMG� TGRQTV HTQO C YQTMUJQR QP GHHGEVU CPF GZRQUWTG NGXGNU� /CTEJ
����� )GPGXC� 5YKV\GTNCPF� 'WT� ,� 4GURKT� &KU� ��
UWRRN� ����� ������

.GDQYKV\� /� &�� 1	4QWTMG� /� -�� &QFIG� 4�� *QNDGTI� %� ,�� %QTOCP� )�� *QUJCY� 4� 9�� 2KPPCU� ,� .��
$CTDGG� 4� #�� 5PGNNGT� /� 4� 
����� 6JG CFXGTUG JGCNVJ GHHGEVU QH DKQNQIKECN CGTQUQNU� QVJGT
CGTQUQNU� CPF KPFQQT OKETQENKOCVG QP CUVJOCVKEU CPF PQPCUVJOCVKEU� 'PXKTQP� +PV� �� ��������

.GDQYKV\� /� &�� *QNDGTI� %� ,�� &QFIG� 4� 4� 
����� 4GURKTCVQT[ GHHGEVU QP RQRWNCVKQPU HTQO NQY�NGXGN
GZRQUWTGU VQ Q\QPG� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG�
#VNCPVC� )#� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ��������

.GDQYKV\� /� &�� *QNDGTI� %� ,�� $Q[GT� $�� *C[GU� %� 
����� 4GURKTCVQT[ U[ORVQOU CPF RGCM HNQY CUUQEKCVGF
YKVJ KPFQQT CPF QWVFQQT CKT RQNNWVCPVU KP VJG UQWVJYGUV� ,� #KT 2QNNWV� %QPVTQN #UUQE� ��� ����������

.GDQYKV\� /� &�� %QNNKPU� .�� *QNDGTI� %� ,� 
����� 6KOG UGTKGU CPCN[UGU QH TGURKTCVQT[ TGURQPUGU VQ KPFQQT CPF
QWVFQQT GPXKTQPOGPVCN RJGPQOGPC� 'PXKTQP� 4GU� ��� ��������

.GDQYKV\� /� &�� 3WCEMGPDQUU� ,� ,�� -T\[\CPQYUMK� /� 
����� #EWVG TGURKTCVQT[ GHHGEVU QH RTQNQPIGF CODKGPV
Q\QPG� +P� $GTINWPF� 4� .�� .CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG
GPXKTQPOGPV� RCRGTU HTQO CP KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ�
2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# VTCPUCEVKQP UGTKGU PQ� 64�����

.GG� .��;�� $NGGEMGT� '� 4�� 0CFGN� ,� #� 
����� 'HHGEV QH Q\QPG QP DTQPEJQOQVQT TGURQPUG VQ KPJCNGF JKUVCOKPG
CGTQUQN KP FQIU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

.GG� .��;�� &WOQPV� %�� &LQMKE� 6� &�� /GP\GN� 6� '�� 0CFGN� ,� #� 
����� /GEJCPKUO QH TCRKF� UJCNNQY
DTGCVJKPI CHVGT Q\QPG GZRQUWTG KP EQPUEKQWU FQIU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG
2J[UKQN� ��� ����������

.GX[� &�� )GPV� /�� 0GYJQWUG� /� 6� 
����� 4GNCVKQPUJKR DGVYGGP CEWVG TGURKTCVQT[ KNNPGUU CPF CKT RQNNWVKQP
NGXGNU KP CP KPFWUVTKCN EKV[� #O� 4GX� 4GURKT� &KU� ���� ��������

.K� <�� &CPKGN� '� '�� .CPG� %� )�� #TPCQWV� /� #�� 1	$[TPG� 2� /� 
����� 'HHGEV QH CP CPVK�OQ� /#D QP
Q\QPG�KPFWEGF CKTYC[ KPHNCOOCVKQP CPF CKTYC[ J[RGTTGURQPUKXGPGUU KP FQIU� #O� ,� 2J[UKQN�
���� .����.����

.KPFGT� ,�� *GTTGP� &�� /QPP� %�� 9CPPGT� *��7� 
����� &KG 9KTMWPI XQP 1\QP CWH FKG MQGTRGTNKEJG
.GKUVWPIUHCGJKIMGKV =6JG GHHGEV QH Q\QPG QP RJ[UKECN CEVKXKV[?� 5EJYGK\ <� 5RQTVOGF� ��� �����

.KPP� 9� 5�� $WEMNG[� 4� &�� 5RKGT� %� '�� $NGUUG[� 4� .�� ,QPGU� /� 2�� (KUEJGT� &� #�� *CEMPG[� ,� &� 
�����
*GCNVJ GHHGEVU QH Q\QPG GZRQUWTG KP CUVJOCVKEU� #O� 4GX� 4GURKT� &KU� ���� ��������



�����

.KPP� 9� 5�� ,QPGU� /� 2�� $CEJOC[GT� '� #�� 5RKGT� %� '�� /C\WT� 5� (�� #XQN� '� .�� *CEMPG[� ,� &� 
�����
5JQTV�VGTO TGURKTCVQT[ GHHGEVU QH RQNNWVGF CODKGPV CKT� C NCDQTCVQT[ UVWF[ QH XQNWPVGGTU KP C JKIJ�
QZKFCPV EQOOWPKV[� #O� 4GX� 4GURKT� &KU� ���� ��������

.KPP� 9� 5�� (KUEJGT� &� #�� /GFYC[� &� #�� #P\CT� 7� 6�� 5RKGT� %� '�� 8CNGPEKC� .� /�� 8GPGV� 6� )��
*CEMPG[� ,� &� 
����C� 5JQTV�VGTO TGURKTCVQT[ GHHGEVU QH ���� RRO Q\QPG GZRQUWTG KP XQNWPVGGTU YKVJ
EJTQPKE QDUVTWEVKXG RWNOQPCT[ FKUGCUG� #O� 4GX� 4GURKT� &KU� ���� ��������

.KPP� 9� 5�� /GFYC[� &� #�� #P\CT� 7� 6�� 8CNGPEKC� .� /�� 5RKGT� %� '�� 6UCQ� (� 5��&�� (KUEJGT� &� #��
*CEMPG[� ,� &� 
����D� 2GTUKUVGPEG QH CFCRVCVKQP VQ Q\QPG KP XQNWPVGGTU GZRQUGF TGRGCVGFN[ HQT UKZ
YGGMU� #O� 4GX� 4GURKT� &KU� ���� ��������

.KPP� 9� 5�� 5JCOQQ� &� #�� 8GPGV� 6� )�� 5RKGT� %� '�� 8CNGPEKC� .� /�� #P\CT� 7� 6�� *CEMPG[� ,� &�

����C� 4GURQPUG VQ Q\QPG KP XQNWPVGGTU YKVJ EJTQPKE QDUVTWEVKXG RWNOQPCT[ FKUGCUG� #TEJ� 'PXKTQP�
*GCNVJ ��� ��������

.KPP� 9� 5�� #XQN� '� .�� *CEMPG[� ,� &� 
����D� 'HHGEVU QH CODKGPV QZKFCPV RQNNWVCPVU QP JWOCPU� C OQXCDNG
GPXKTQPOGPVCN EJCODGT UVWF[� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN
U[ORQUKWO QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ �����
2KPGJWTUV� 0%� 2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP
OQFGTP GPXKTQPOGPVCN VQZKEQNQI[� X� ���

.KPP� 9� 5�� #XQN� '� .�� 5JCOQQ� &� #�� 5RKGT� %� '�� 8CNGPEKC� .� /�� 8GPGV� 6� )�� (KUEJGT� &� #��
*CEMPG[� ,� &� 
����� # FQUG�TGURQPUG UVWF[ QH JGCNVJ[� JGCXKN[ GZGTEKUKPI OGP GZRQUGF VQ Q\QPG CV
EQPEGPVTCVKQPU PGCT VJG CODKGPV CKT SWCNKV[ UVCPFCTF� 6QZKEQN� +PF� *GCNVJ �� �������

.KPP� 9� 5�� #XQN� '� .�� 5JCOQQ� &� #�� 2GPI� 4��%�� 8CNGPEKC� .� /�� .KVVNG� &� '�� *CEMPG[� ,� &� 
�����
4GRGCVGF NCDQTCVQT[ Q\QPG GZRQUWTGU QH XQNWPVGGT .QU #PIGNGU TGUKFGPVU� CP CRRCTGPV UGCUQPCN
XCTKCVKQP KP TGURQPUG� 6QZKEQN� +PF� *GCNVJ �� ��������

.KPP� 9� 5�� 5JCOQQ� &� #�� #PFGTUQP� -� 4�� 2GPI� 4��%�� #XQN� '� .�� *CEMPG[� ,� &� 
����� 'HHGEVU QH
RTQNQPIGF� TGRGCVGF GZRQUWTG VQ Q\QPG� UWNHWTKE CEKF� CPF VJGKT EQODKPCVKQP KP JGCNVJ[ CPF CUVJOCVKE
XQNWPVGGTU� #O� ,� 4GURKT� %TKV� %CTG /GF� ���� ��������

.KRHGTV� (� 9� 
����� # ETKVKECN TGXKGY QH UVWFKGU QH VJG CUUQEKCVKQP DGVYGGP FGOCPFU HQT JQURKVCN UGTXKEGU CPF CKT
RQNNWVKQP� 'PXKTQP� *GCNVJ 2GTURGEV� ���
UWRRN� ��� ��������

.KRHGTV� (� 9�� *COOGTUVTQO� 6� 
����� 6GORQTCN RCVVGTPU KP CKT RQNNWVKQP CPF JQURKVCN CFOKUUKQPU� 'PXKTQP�
4GU� ��� ��������

/CTVKPG\� (�� 5WP[GT� ,�� #PVQ� ,� /� 
����� 4GNKCDKNKV[ QH C OQPKVQTKPI U[UVGO HQT TGURKTCVQT[ GOGTIGPE[ TQQO
CFOKUUKQPU� 'WT� 4GURKT� ,� �� ��������

/CUUG[� (� ,�� ,T�� .CPFCW� '�� &GCPG� /� 
����� #KT RQNNWVKQP CPF OQTVCNKV[ KP VYQ CTGCU QH .QU #PIGNGU
%QWPV[� 2TGUGPVGF CV� VJG LQKPV OGGVKPI QH VJG #OGTKECP 5VCVKUVKECN #UUQEKCVKQP CPF VJG $KQOGVTKE
5QEKGV[ 
'0#4�� &GEGODGT� 0GY ;QTM� 0;�

/E$TKFG� &� '�� -QGPKI� ,� 3�� .WEJVGN� &� .�� 9KNNKCOU� 2� 8�� *GPFGTUQP� 9� 4�� ,T� 
����� +PHNCOOCVQT[
GHHGEVU QH Q\QPG KP VJG WRRGT CKTYC[U QH UWDLGEVU YKVJ CUVJOC� #O� ,� 4GURKT� %TKV� %CTG /GF�
���� ����������

/E&QPPGNN� 9� (�� 5GCN� '�� ,T� 
����� 4GNCVKQPUJKRU DGVYGGP NWPI HWPEVKQP CPF RJ[UKECN EJCTCEVGTKUVKEU KP [QWPI
CFWNV DNCEM CPF YJKVG OCNGU CPF HGOCNGU� 'WT� 4GURKT� ,� �� ��������



�����

/E&QPPGNN� 9� (�� *QTUVOCP� &� *�� *C\WEJC� /� ,�� 5GCN� '�� ,T�� *CCM� '� &�� 5CNCCO� 5� #�� *QWUG� &� '�

����� 2WNOQPCT[ GHHGEVU QH Q\QPG GZRQUWTG FWTKPI GZGTEKUG� FQUG�TGURQPUG EJCTCEVGTKUVKEU� ,� #RRN�
2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������

/E&QPPGNN� 9� (�� +++� %JCROCP� 4� 5�� .GKIJ� /� 9�� 5VTQRG� )� .�� %QNNKGT� #� /� 
����C� 4GURKTCVQT[
TGURQPUGU QH XKIQTQWUN[ GZGTEKUKPI EJKNFTGP VQ ���� RRO Q\QPG GZRQUWTG� #O� 4GX� 4GURKT� &KU�
���� ��������

/E&QPPGNN� 9� (�� +++� *QTUVOCP� &� *�� #DFWN�5CNCCO� 5�� *QWUG� &� '� 
����D� 4GRTQFWEKDKNKV[ QH KPFKXKFWCN
TGURQPUGU VQ Q\QPG GZRQUWTG� #O� 4GX� 4GURKT� &KU� ���� ������

/E&QPPGNN� 9� (�� *QTUVOCP� &� *�� #DFWN�5CNCCO� 5�� 4CIIKQ� .� ,�� )TGGP� ,� #� 
����� 6JG TGURKTCVQT[
TGURQPUGU QH UWDLGEVU YKVJ CNNGTIKE TJKPKVKU VQ Q\QPG GZRQUWTG CPF VJGKT TGNCVKQPUJKR VQ PQPURGEKHKE
CKTYC[ TGCEVKXKV[� 6QZKEQN� +PF� *GCNVJ �� ��������

/E&QPPGNN� 9� (�� -GJTN� *� 4�� #DFWN�5CNCCO� 5�� +XGU� 2� ,�� (QNKPUDGG� .� ,�� &GXNKP� 4� $�� 1	0GKN� ,� ,��
*QTUVOCP� &� *� 
����� 4GURKTCVQT[ TGURQPUG QH JWOCPU GZRQUGF VQ NQY NGXGNU QH Q\QPG HQT
��� JQWTU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

/E&QPPGNN� 9� (�� /WNNGT� -� '�� $TQODGTI� 2� #�� 5J[� %� /� 
����� 2TGFKEVQTU QH KPFKXKFWCN FKHHGTGPEGU KP
CEWVG TGURQPUG VQ Q\QPG GZRQUWTG� #O� 4GX� 4GURKT� &KU� ���� ��������

/E)GG� /� 2�� &GXNKP� 4�� 5CNWVC� )�� -QTGP� *� 
����� 6KUUWG HCEVQT CPF HCEVQT 8++ OGUUGPIGT 40#U KP JWOCP
CNXGQNCT OCETQRJCIGU� GHHGEVU QH DTGCVJKPI Q\QPG� $NQQF ��� ��������

/E-GP\KG� &� %�� 5VKTNKPI� &� 4�� (CFN� 5�� #NNGP� /� 
����� 6JG GHHGEVU QH UCNDWVCOQN QP RWNOQPCT[ HWPEVKQP KP
E[ENKUVU GZRQUGF VQ Q\QPG� C RKNQV UVWF[� %CP� ,� 5RQTV 5EK� ��� ������

/E-KPPQP� -� 2�� /CFFGP� /� %�� 0QCJ� 6� .�� &GXNKP� 4� $� 
����� +P XKVTQ Q\QPG GZRQUWTG KPETGCUGU TGNGCUG
QH CTCEJKFQPKE CEKF RTQFWEVU HTQO C JWOCP DTQPEJKCN GRKVJGNKCN EGNN NKPG� 6QZKEQN� #RRN� 2JCTOCEQN�
���� ��������

/E-KVVTKEM� 6�� #FCOU� 9� %� 
����� 2WNOQPCT[ HWPEVKQP TGURQPUG VQ GSWKXCNGPV FQUGU QH Q\QPG EQPUGSWGPV VQ
KPVGTOKVVGPV CPF EQPVKPWQWU GZGTEKUG� #TEJ� 'PXKTQP� *GCNVJ� ��� ��������

/GNNKEM� 2� 9�� &WPIYQTVJ� &� .�� 5EJYCTV\� .� 9�� 6[NGT� 9� 5� 
����� 5JQTV VGTO OQTRJQNQIKE GHHGEVU QH JKIJ
CODKGPV NGXGNU QH Q\QPG QP NWPIU QH TJGUWU OQPMG[U� .CD� +PXGUV� ��� ������

/GNVQP� %� '� 
����� #KTNKPGT ECDKP Q\QPG� CP WRFCVGF TGXKGY� 9CUJKPIVQP� &%� (GFGTCN #XKCVKQP
#FOKPKUVTCVKQP� 1HHKEG QH #XKCVKQP /GFKEKPG� TGRQTV PQ� &16�(##�#/������� #XCKNCDNG HTQO�
06+5� 5RTKPIHKGNF� 8#� #&�#��� ����

/GUUKPGQ� 6� &�� #FCOU� 9� %� 
����� 1\QPG KPJCNCVKQP GHHGEVU KP HGOCNGU XCT[KPI YKFGN[ KP NWPI UK\G�
EQORCTKUQP YKVJ OCNGU� ,� #RRN� 2J[UKQN� ��� �������

/KNNU� %� #� 
����C� &Q UOQIU VJTGCVGP EQOOWPKV[ JGCNVJ! %KPEKPPCVK ,� /GF� ��� ��������

/KNNU� %� #� 
����D� 4GURKTCVQT[ CPF ECTFKCE FGCVJU KP .QU #PIGNGU UOQIU� #O� ,� /GF� 5EK� ���� ��������

/KNNU� %� #� 
����� 4GURKTCVQT[ CPF ECTFKCE FGCVJU KP .QU #PIGNGU UOQIU FWTKPI ����� ���� CPF �����
#O� ,� /GF� 5EK� ���� ��������

/KNNU� 2� -�� #DDG[� &�� $GGUQP� 9� .�� 2GVGTUGP� (� 
����� #ODKGPV CKT RQNNWVKQP CPF ECPEGT KP %CNKHQTPKC
5GXGPVJ�FC[ #FXGPVKUVU� #TEJ� 'PXKTQP� *GCNVJ ��� ��������
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/QNHKPQ� 0� #�� 9TKIJV� 5� %�� -CV\� +�� 6CTNQ� 5�� 5KNXGTOCP� (�� /E%NGCP� 2� #�� 5\CNCK� ,� 2�� 4CK\GPPG� /��
5NWVUM[� #� 5�� <COGN� 0� 
����� 'HHGEV QH NQY EQPEGPVTCVKQPU QH Q\QPG QP KPJCNGF CNNGTIGP TGURQPUGU
KP CUVJOCVKE UWDLGEVU� .CPEGV ���
������ ��������

0CIFC� 0� .�� (QTVOCPP� 4� %�� -QQPV\� /� &�� $CMGT� 5� 4�� )KPGXCP� /� '� 
����� #KTNKPGT ECDKP
GPXKTQPOGPV� EQPVCOKPCPV OGCUWTGOGPVU� JGCNVJ TKUMU� CPF OKVKICVKQP QRVKQPU� 9CUJKPIVQP� &%� 7�5�
&GRCTVOGPV QH 6TCPURQTVCVKQP� 1HHKEG QH VJG 5GETGVCT[� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#�
2$����������

0COGMCVC� 6�� %CTPQY� $� 9�� (NQWTPQ[�)KNN� <�� 1	(CTTGNN� '� $�� 4GFC� &� 
����� /QFGN HQT OGCUWTKPI VJG
JGCNVJ KORCEV HTQO EJCPIKPI NGXGNU QH CODKGPV CKT RQNNWVKQP� OQTDKFKV[ UVWF[� 4GUGCTEJ 6TKCPING
2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ .CDQTCVQT[� TGRQTV PQ�
'2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

0KGYQGJPGT� &� '�� -NGKPGTOCP� ,�� 4KEG� &� $� 
����� 2CVJQNQIKE EJCPIGU KP VJG RGTKRJGTCN CKTYC[U QH [QWPI
EKICTGVVG UOQMGTU� 0� 'PIN� ,� /GF� ���� ��������

1	$[TPG� 2� /�� 9CNVGTU� '� *�� )QNF� $� &�� #K\CYC� *� #�� (CDDTK� .� /�� #NRGTV� 5� '�� 0CFGN� ,� #��
*QNV\OCP� /� ,� 
����� 0GWVTQRJKN FGRNGVKQP KPJKDKVU CKTYC[ J[RGTTGURQPUKXGPGUU KPFWEGF D[ Q\QPG
GZRQUWTG� #O� 4GX� 4GURKT� &KU� ���� ��������

1MC\CYC� #�� -QDC[CUJK� *�� +OCK� 6�� -QPPQ� 5�� 5WPQWEJK� -�� *QUJKPQ� *�� 1MCFC� ;�� 5WICPWOC� 6��
/CTW[COC� 5�� #FCEJK� /�� 6CMCJCUJK� 6�� ;COCIWEJK� *�� /KUCYC� /� 
����� 1\QPG�KPFWEGF
CKTYC[ J[RGTTGURQPUKXGPGUU KP IWKPGC RKIU� #TGTWIK ��� ����������

1UVTQ� $� &�� .KRUGVV� /� ,�� /CPP� ,� -�� -TWRPKEM� #�� *CTTKPIVQP� 9� 
����� #KT RQNNWVKQP CPF TGURKTCVQT[
OQTDKFKV[ COQPI CFWNVU KP 5QWVJGTP %CNKHQTPKC� #O� ,� 'RKFGOKQN� ���� ��������

2ÌPM·� #� 
����� #UVJOC CPF NQY NGXGN CKT RQNNWVKQP KP *GNUKPMK� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

2QRG� %� #�� +++� &QEMGT[� &� 9� 
����� #EWVG JGCNVJ GHHGEVU QH 2/ RQNNWVKQP QP U[ORVQOCVKE CPF CU[ORVQOCVKE
��

EJKNFTGP� #O� 4GX� 4GURKT� &KU� ���� ����������

2QRG� %� #�� +++� &QEMGT[� &� 9�� 5RGPINGT� ,� &�� 4CK\GPPG� /� '� 
����� 4GURKTCVQT[ JGCNVJ CPF 2/
��

RQNNWVKQP� C FCKN[ VKOG UGTKGU CPCN[UKU� #O� 4GX� 4GURKT� &KU� ���� ��������

2QTVPG[� 2� 4�� /WNNCJ[� ,� 
����� 7TDCP CKT SWCNKV[ CPF EJTQPKE TGURKTCVQT[ FKUGCUG� 4GI� 5EK� 7TDCP 'EQP�
��� ��������

4CK\GPPG� /� '�� 5RGPINGT� ,� &� 
����� &QUKOGVTKE OQFGN QH CEWVG JGCNVJ GHHGEVU QH Q\QPG CPF CEKF CGTQUQNU KP
EJKNFTGP� +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG
TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[
����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU�
RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

4CK\GPPG� /�� 5VGTP� $�� $WTPGVV� 4�� 5RGPINGT� ,� 
����� #EWVG TGURKTCVQT[ HWPEVKQP CPF VTCPURQTVGF CKT
RQNNWVCPVU� QDUGTXCVKQPCN UVWFKGU� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN
#UUQEKCVKQP� ,WPG� 0GY ;QTM� 0;� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT
PQ� ��������

4CK\GPPG� /� '�� $WTPGVV� 4� 6�� 5VGTP� $�� (TCPMNKP� %� #�� 5RGPINGT� ,� &� 
����� #EWVG NWPI HWPEVKQP
TGURQPUGU VQ CODKGPV CEKF CGTQUQN GZRQUWTGU KP EJKNFTGP� 'PXKTQP� *GCNVJ 2GTURGEV� ��� ��������

4GKUGPCWGT� %� 5�� -QGPKI� ,� 3�� /E/CPWU� /� 5�� 5OKVJ� /� 5�� -WUKE� )�� 2KGTUQP� 9� '� 
����� 2WNOQPCT[
TGURQPUG VQ Q\QPG GZRQUWTGU KP JGCNVJ[ KPFKXKFWCNU CIGF �� [GCTU QT ITGCVGT� ,#2%# ��� ������



8

�����

4GPPCTF� 5� +�� &CWIJVQP� &� /�� 4QDDKPU� 4� #�� 6JQORUQP� #� $�� 8QP 'UUGP� 5� 
����� +P XKXQ CPF KP XKVTQ
OGVJQFU HQT GXCNWCVKPI CKTYC[U KPHNCOOCVKQP� KORNKECVKQPU HQT TGURKTCVQT[ VQZKEQNQI[� 6QZKEQNQI[
��� �����

4G[PQNFU� *� ;� 
����� $TQPEJQCNXGQNCT NCXCIG� #O� 4GX� 4GURKT� &KU� ���� ��������

4KEJCTFU� 9�� #\GP� 5� 2�� 9GKUU� ,�� 5VQEMKPI� 5�� %JWTEJ� ,� 
����� .QU #PIGNGU CKT RQNNWVKQP CPF CUVJOC KP
EJKNFTGP� #PP� #NNGTI[ ��� ��������

4QGOGT� 9�� *QGM� )�� $TWPGMTGGH� $� 
����� 'HHGEV QH CODKGPV YKPVGT CKT RQNNWVKQP QP TGURKTCVQT[ JGCNVJ QH
EJKNFTGP YKVJ EJTQPKE TGURKTCVQT[ U[ORVQOU� #O� 4GX� 4GURKT� &KU� ���� ��������

4QMCY� 5� 0�� &GVGNU� 4�� %QWNUQP� #� *�� 5C[TG� ,� 9�� 6CUJMKP� &� 2�� #NNYTKIJV� 5� 5�� /CUUG[� (� ,�� ,T�

����� 6JG 7%.# RQRWNCVKQP UVWFKGU QH EJTQPKE QDUVTWEVKXG TGURKTCVQT[ FKUGCUG� �� EQORCTKUQP QH
RWNOQPCT[ HWPEVKQP KP VJTGG EQOOWPKVKGU GZRQUGF VQ RJQVQEJGOKECN QZKFCPVU� OWNVKRNG RTKOCT[
RQNNWVCPVU� QT OKPKOCN RQNNWVCPVU� %JGUV ��� ��������

4QUUKVGT� %� '�� 9GKNN� *� 
����� 'VJPKE FKHHGTGPEGU KP NWPI HWPEVKQP� GXKFGPEG HQT RTQRQTVKQPCN FKHHGTGPEGU� +PV� ,�
'RKFGOKQN� �� ������

4QWO� ,� *�� /WTNCU� %� 
����� 1\QPG�KPFWEGF EJCPIGU KP OWUECTKPKE DTQPEJKCN TGCEVKXKV[ D[ FKHHGTGPV VGUVKPI
OGVJQFU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������

5COGV� ,� /�� .CODGTV� 9� '�� ,COGU� &� 5�� /GTOKGT� %� /�� %JKEM� 6� 9� 
����� #UUGUUOGPV QH JGCTV TCVG CU
C RTGFKEVQT QH XGPVKNCVKQP� +P� 0QPKPXCUKXG OGVJQFU HQT OGCUWTKPI XGPVKNCVKQP KP OQDKNG UWDLGEVU�
%CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� RR� ������ TGUGCTEJ TGRQTV PQ� ���

5CXKP� 9� /�� #FCOU� 9� %� 
����� 'HHGEVU QH Q\QPG KPJCNCVKQP QP YQTM RGTHQTOCPEG CPF 1 � ,� #RRN�
�OCZ

2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

5EJGNGING� '� 5�� #FCOU� 9� %� 
����� 4GFWEGF GZGTEKUG VKOG KP EQORGVKVKXG UKOWNCVKQPU EQPUGSWGPV VQ NQY NGXGN
Q\QPG GZRQUWTG� /GF� 5EK� 5RQTVU 'ZGTEKUG ��� ��������

5EJGNGING� '� 5�� #FCOU� 9� %�� 5KGHMKP� #� &� 
����� +PFQOGVJCEKP RTGVTGCVOGPV TGFWEGU Q\QPG�KPFWEGF
RWNOQPCT[ HWPEVKQP FGETGOGPVU KP JWOCP UWDLGEVU� #O� 4GX� 4GURKT� &KU� ���� ����������

5EJGNGING� '� 5�� #FCOU� 9� %�� )KTK� 5� 0�� 5KGHMKP� #� &� 
����� #EWVG Q\QPG GZRQUWTG KPETGCUGU RNCUOC
RTQUVCINCPFKP ( KP Q\QPG�UGPUKVKXG JWOCP UWDLGEVU� #O� 4GX� 4GURKT� &KU� ���� ��������

��

5EJGNGING� '� 5�� 5KGHMKP� #� &�� /E&QPCNF� 4� ,� 
����� 6KOG EQWTUG QH Q\QPG�KPFWEGF PGWVTQRJKNKC KP PQTOCN
JWOCPU� #O� 4GX� 4GURKT� &KU� ���� ����������

5EJGNGING� '� 5�� %CTN� /� .�� %QNGTKFIG� *� /�� %QNGTKFIG� ,� %� )�� )TGGP� ,� (� 
����� %QPVTKDWVKQP QH XCICN
CHHGTGPVU VQ TGURKTCVQT[ TGHNGZGU GXQMGF D[ CEWVG KPJCNCVKQP QH Q\QPG KP FQIU� ,� #RRN� 2J[UKQN�
��� ����������

5EJOKFV� 6�� 9GNNJÌPGT� *� *� 
����� 6JG TGHNGZ KPHNWGPEG QH C ITQWR QH UNQYN[ EQPFWEVKPI XCICN CHHGTGPVU QP
� CPF � FKUEJCTIGU KP ECV KPVGTEQUVCN PGTXGU� 2HNWGIGTU #TEJ� ���� ��������

5EJOKV\DGTIGT� 4�� 4JQODGTI� -�� -GOONGT� )� 
����� %JTQPKE GZRQUWTG VQ Q\QPG CPF TGURKTCVQT[ JGCNVJ QH
EJKNFTGP =NGVVGT?� .CPEGV 
������ ��������

5EJOKV\DGTIGT� 4�� 4JQODGTI� -�� $ÒEJGNG� *�� 2WEJGIIGT� 4�� 5EJOKV\DGTIGT�0CV\OGT� &�� -GOONGT� )��
2CPQUEJ� $� 
����� 'HHGEVU QH CKT RQNNWVKQP QP VJG TGURKTCVQT[ VTCEV QH EJKNFTGP� 2GFKCVT� 2WNOQPQN�
��� ������



�����

5EJQPHGNF� $� 4�� #FCOU� 9� %�� 5EJGNGING� '� 5� 
����� &WTCVKQP QH GPJCPEGF TGURQPUKXGPGUU WRQP TG�GZRQUWTG
VQ Q\QPG� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

5EJYCTV\� ,� 
����� .WPI HWPEVKQP CPF EJTQPKE GZRQUWTG VQ CKT RQNNWVKQP� C ETQUU�UGEVKQPCN CPCN[UKU QH 0*#0'5 ++�
'PXKTQP� 4GU� ��� ��������

5EJYCTV\� ,� 
����� 2CTVKEWNCVG CKT RQNNWVKQP CPF FCKN[ OQTVCNKV[ KP &GVTQKV� 'PXKTQP� 4GU� ��� ��������

5EJYCTV\� ,� 
����� #KT RQNNWVKQP CPF VJG FWTCVKQP QH CEWVG TGURKTCVQT[ U[ORVQOU� #TEJ� 'PXKTQP� *GCNVJ ��� ����
����

5EJYCTV\� ,� 
����C� #KT RQNNWVKQP CPF JQURKVCN CFOKUUKQPU HQT VJG GNFGTN[ KP $KTOKPIJCO� #NCDCOC�
#O� ,� 'RKFGOKQN� ���� ��������

5EJYCTV\� ,� 
����D� #KT RQNNWVKQP CPF JQURKVCN CFOKUUKQPU HQT VJG GNFGTN[ KP &GVTQKV� /KEJKICP� #O� ,� 4GURKT�
%TKV� %CTG /GF� ���� ��������

5EJYCTV\� ,� 
����E� 2/ � Q\QPG� CPF JQURKVCN CFOKUUKQPU HQT VJG GNFGTN[ KP /KPPGCRQNKU� /0� #TEJ� 'PXKTQP�
��

*GCNVJ� ��� ��������

5EJYCTV\� ,�� <GIGT� 5� 
����� 2CUUKXG UOQMKPI� CKT RQNNWVKQP� CPF CEWVG TGURKTCVQT[ U[ORVQOU KP C FKCT[ UVWF[ QH
UVWFGPV PWTUGU� #O� 4GX� 4GURKT� &KU� ���� ������

5EJYCTV\� ,�� *CUUGNDNCF� 8�� 2KVEJGT� *� 
����� #KT RQNNWVKQP CPF OQTDKFKV[� C HWTVJGT CPCN[UKU QH VJG .QU
#PIGNGU UVWFGPV PWTUGU FCVC� ,#2%# ��� ��������

5GCN� '�� ,T�� /E&QPPGNN� 9� (�� *QWUG� &� '�� 5CNCCO� 5� #�� &GYKVV� 2� ,�� $WVNGT� 5� 1�� )TGGP� ,��
4CIIKQ� .� 
����� 6JG RWNOQPCT[ TGURQPUG QH YJKVG CPF DNCEM CFWNVU VQ UKZ EQPEGPVTCVKQPU QH Q\QPG�
#O� 4GX� 4GURKT� &KU� ���� ��������

5GCN� '�� ,T�� /E&QPPGNN� 9� (�� *QWUG� &� '� 
����� 6JG GHHGEV QH CIG� UQEKQGEQPQOKE UVCVWU� CPF OGPUVTWCN
E[ENG QP VJG RWNOQPCT[ TGURQPUG VQ Q\QPG� #TEJ� 'PXKTQP� *GCNVJ� KP RTGUU�

5GNV\GT� ,�� $KID[� $� )�� 5VWNDCTI� /�� *QNV\OCP� /� ,�� 0CFGN� ,� #�� 7GMK� +� (�� .GKMCWH� )� &�� )QGV\N�
'� ,�� $QWUJG[� *� #� 
����� 1 �KPFWEGF EJCPIG KP DTQPEJKCN TGCEVKXKV[ VQ OGVJCEJQNKPG CPF CKTYC[

�

KPHNCOOCVKQP KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ����������

5GNY[P� $� ,�� 5VQEM� 6� *�� *CTF[� 4� ,�� %JCP� (� #�� ,GPMKPU� &� '�� -QVEJOCT� &� ,�� %JCROCP� 4� 5� 
�����
*GCNVJ GHHGEVU QH CODKGPV Q\QPG GZRQUWTG KP XKIQTQWUN[ GZGTEKUKPI CFWNVU� +P� .GG� 5� &�� GF�
'XCNWCVKQP QH VJG UEKGPVKHKE DCUKU HQT Q\QPG�QZKFCPVU UVCPFCTFU� RTQEGGFKPIU QH CP #2%# KPVGTPCVKQPCN
URGEKCNV[ EQPHGTGPEG� 0QXGODGT ����� *QWUVQP� 6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN
#UUQEKCVKQP� RR� �������� 
#2%# KPVGTPCVKQPCN URGEKCNV[ EQPHGTGPEG VTCPUCEVKQPU� 64����

5JGTYKP� 4� 2� 
����� #KT RQNNWVKQP� VJG RCVJQDKQNQIKE KUUWGU� ,� 6QZKEQN� %NKP� 6QZKEQN� ��� ��������

5JGTYKP� 4� 2�� 4KEJVGTU� 8� 
����� %GPVTKCEKPCT TGIKQP 
%#4� FKUGCUG KP VJG NWPIU QH [QWPI CFWNVU� C RTGNKOKPCT[
TGRQTV� +P� $GTINWPF� 4� .�� .CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG
GPXKTQPOGPV� RCRGTU HTQO CP KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ�
2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� �������� 
#�9/# VTCPUCEVKQP UGTKGU PQ� 64�����

5JWOYC[� 4� *�� #\CTK� #� 5�� 2CYKVCP� ;� 
����� /QFGNKPI OQTVCNKV[ HNWEVWCVKQPU KP .QU #PIGNGU CU HWPEVKQPU QH
RQNNWVKQP CPF YGCVJGT GHHGEVU� 'PXKTQP� 4GU� ��� ��������

5KNXGTOCP� (� 
����� #UVJOC CPF TGURKTCVQT[ KTTKVCPVU 
Q\QPG�� 'PXKTQP� *GCNVJ 2GTURGEV� ��� ��������



�����

5KNXGTOCP� (�� (QNKPUDGG� .� ,�� $CTPCTF� ,�� 5JGRJCTF� 4� ,� 
����� 2WNOQPCT[ HWPEVKQP EJCPIGU KP
Q\QPG`KPVGTCEVKQP QH EQPEGPVTCVKQP CPF XGPVKNCVKQP� ,� #RRN� 2J[UKQN� ��� ��������

5QNKE� ,� ,�� *C\WEJC� /� ,�� $TQODGTI� 2� #� 
����� 6JG CEWVG GHHGEVU QH ��� RRO Q\QPG KP RCVKGPVU YKVJ EJTQPKE
QDUVTWEVKXG RWNOQPCT[ FKUGCUG� #O� 4GX� 4GURKT� &KU� ���� ��������

5RGMVQT� &� /�� .KRROCPP� /� 
����� *GCNVJ GHHGEVU QH CODKGPV Q\QPG QP JGCNVJ[ EJKNFTGP CV C UWOOGT ECOR� +P�
$GTINWPF� 4� .�� .CYUQP� &� 4�� /E-GG� &� ,�� GFU� 6TQRQURJGTKE Q\QPG CPF VJG GPXKTQPOGPV�
RCRGTU HTQO CP KPVGTPCVKQPCN EQPHGTGPEG� /CTEJ ����� .QU #PIGNGU� %#� 2KVVUDWTIJ� 2#� #KT �
9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� ������ 
#�9/# VTCPUCEVKQP UGTKGU PQ� 64�����

5RGMVQT� &� /�� .KRROCPP� /�� .KQ[� 2� ,�� 6JWTUVQP� )� &�� %KVCM� -�� ,COGU� &� ,�� $QEM� 0�� 5RGK\GT� (� '��
*C[GU� %� 
����C� 'HHGEVU QH CODKGPV Q\QPG QP TGURKTCVQT[ HWPEVKQP KP CEVKXG� PQTOCN EJKNFTGP� #O�
4GX� 4GURKT� &KU� ���� ��������

5RGMVQT� &� /�� .KRROCPP� /�� 6JWTUVQP� )� &�� .KQ[� 2� ,�� 5VGEMQ� ,�� 1	%QPPQT� )�� )CTUJKEM� '�� 5RGK\GT�
(� '�� *C[GU� %� 
����D� 'HHGEVU QH CODKGPV Q\QPG QP TGURKTCVQT[ HWPEVKQP KP JGCNVJ[ CFWNVU
GZGTEKUKPI QWVFQQTU� #O� 4GX� 4GURKT� &KU� ���� ��������

5RGMVQT� &� /�� 6JWTUVQP� )� &�� /CQ� ,�� *G� &�� *C[GU� %�� .KRROCPP� /� 
����� 'HHGEVU QH UKPING� CPF
OWNVKFC[ Q\QPG GZRQUWTGU QP TGURKTCVQT[ HWPEVKQP KP CEVKXG PQTOCN EJKNFTGP� 'PXKTQP� 4GU�
��� ��������

5VCE[� 4� 9�� 5GCN� '�� ,T�� )TGGP� ,�� *QWUG� &� 
����� 2WNOQPCT[ HWPEVKQP KP PQTOCN JWOCPU YKVJ GZGTEKUG CPF
VGORGTCVWTG�JWOKFKV[ UVTGUU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������

5VGTNKPI� 6� &�� 2JCKT� ,� ,�� 2QNNCEM� 5� 8�� 5EJWOUM[� &� #�� &G)TQQV� +� 
����� 7TDCP OQTDKFKV[ CPF CKT
RQNNWVKQP� C HKTUV TGRQTV� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

5VGTNKPI� 6� &�� 2QNNCEM� 5� 8�� 2JCKT� ,� ,� 
����� 7TDCP JQURKVCN OQTDKFKV[ CPF CKT RQNNWVKQP� C UGEQPF TGRQTV�
#TEJ� 'PXKTQP� *GCNVJ ��� ��������

5VGTP� $�� ,QPGU� .�� 4CK\GPPG� /�� $WTPGVV� 4�� /GTCPIGT� ,� %�� (TCPMNKP� %� #� 
����� 4GURKTCVQT[ JGCNVJ
GHHGEVU CUUQEKCVGF YKVJ CODKGPV UWNHCVGU CPF Q\QPG KP VYQ TWTCN %CPCFKCP EQOOWPKVKGU� 'PXKTQP� 4GU�
��� ������

5VGTP� $� 4�� 4CK\GPPG� /� '�� $WTPGVV� 4� 6�� ,QPGU� .�� -GCTPG[� ,�� (TCPMNKP� %� #� 
����� #KT RQNNWVKQP CPF
EJKNFJQQF TGURKTCVQT[ JGCNVJ� GZRQUWTG VQ UWNHCVG CPF Q\QPG KP �� %CPCFKCP TWTCN EQOOWPKVKGU�
'PXKTQP� 4GU� ��� ��������

5WP[GT� ,�� #PVÉ� ,� /�� /WTKNNQ� %�� 5±G\� /� 
����� 'HHGEVU QH WTDCP CKT RQNNWVKQP QP GOGTIGPE[ TQQO
CFOKUUKQPU HQT EJTQPKE QDUVTWEVKXG RWNOQPCT[ FKUGCUG� #O� ,� 'RKFGOKQN� ���� ��������

5WRGTMQ� *� 4�� #FCOU� 9� %�� &CN[� 2� 9� 
����� 'HHGEVU QH Q\QPG KPJCNCVKQP FWTKPI GZGTEKUG KP UGNGEVGF
RCVKGPVU YKVJ JGCTV FKUGCUG� #O� ,� /GF� ��� ��������

6GRRGT� ,� 5�� %QUVC� &� .�� .GJOCPP� ,� 4�� 9GDGT� /� (�� *CVEJ� )� '� 
����� 7PCVVGPWCVGF UVTWEVWTCN CPF
DKQEJGOKECN CNVGTCVKQPU KP VJG TCV NWPI FWTKPI HWPEVKQPCN CFCRVCVKQP VQ Q\QPG� #O� 4GX� 4GURKT� &KU�
���� ��������

6JWTUVQP� )� &�� -KPPG[� 2� .� 
����� #KT RQNNWVKQP GRKFGOKQNQI[� EQPUKFGTCVKQPU KP VKOG�UGTKGU OQFGNKPI�
+PJCNCVKQP 6QZKEQN� �� ������



�����

6JWTUVQP� )� &�� +VQ� -�� -KPPG[� 2� .�� .KRROCPP� /� 
����� # OWNVK�[GCT UVWF[ QH CKT RQNNWVKQP CPF TGURKTCVQT[
JQURKVCN CFOKUUKQPU KP VJTGG 0GY ;QTM 5VCVG OGVTQRQNKVCP CTGCU� TGUWNVU HQT ���� CPF ���� UWOOGTU�
,� 'ZRQUWTG #PCN� 'PXKTQP� 'RKFGOKQN� �� ��������

6JWTUVQP� )� &�� +VQ� -�� *C[GU� %� )�� $CVGU� &� 8�� .KRROCPP� /� 
����� 4GURKTCVQT[ JQURKVCN CFOKUUKQPU CPF
UWOOGTVKOG JC\G CKT RQNNWVKQP KP 6QTQPVQ� 1PVCTKQ� EQPUKFGTCVKQP QH VJG TQNG QH CEKF CGTQUQNU�
'PXKTQP� 4GU� ��� ��������

6JWTUVQP� )� &�� .KRROCPP� /�� 5EQVV� /� $�� (KPG� ,� /� 
����� 5WOOGTVKOG JC\G CKT RQNNWVKQP CPF EJKNFTGP
YKVJ CUVJOC� #O� ,� 4GURKT� %TKV� %CTG /GF�� UWDOKVVGF�

6QYPNG[� 4� )�� 4[Q� 7� ;�� -QNQVMKP� $� /�� -CPI� $� 
����� $TQPEJKCN UGPUKVKXKV[ VQ OGVJCEJQNKPG KP EWTTGPV
CPF HQTOGT CUVJOCVKE CPF CNNGTIKE TJKPKVKU RCVKGPVU CPF EQPVTQN UWDLGEVU� ,� #NNGTI[ %NKP� +OOWPQN�
�� ��������

6UGPI� 4� ;� /�� .K� %� -� 
����� .QY NGXGN CVOQURJGTKE UWNHWT FKQZKFG RQNNWVKQP CPF EJKNFJQQF CUVJOC� #PP�
#NNGTI[ ��� ��������

6UGPI� 4� ;� /�� .K� %� -�� 5RKPMU� ,� #� 
����� 2CTVKEWNCVG CKT RQNNWVKQP CPF JQURKVCNK\CVKQP HQT CUVJOC� #PP�
#NNGTI[ ��� ��������

6WEMGT� *� )� 
����� 'HHGEVU QH CKT RQNNWVKQP CPF VGORGTCVWTG QP TGUKFGPVU QH PWTUKPI JQOGU KP VJG .QU #PIGNGU
CTGC� $GTMGNG[� %#� %CNKHQTPKC 5VCVG 2WDNKE *GCNVJ�

7PKVGF -KPIFQO /KPKUVT[ QH *GCNVJ� 
����� /QTVCNKV[ CPF OQTDKFKV[ FWTKPI VJG .QPFQP HQI QH &GEGODGT �����
.QPFQP� 7PKVGF -KPIFQO� *GT /CLGUV[	U 5VCVKQPGT[ 1HHKEG� TGRQTV PQ� ���



�����

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� #KT SWCNKV[ ETKVGTKC HQT Q\QPG CPF QVJGT RJQVQEJGOKECN QZKFCPVU�
4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN
%TKVGTKC CPF #UUGUUOGPV 1HHKEG� TGRQTV PQ� '2#�������������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF�
8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� #KT SWCNKV[ ETKVGTKC HQT Q\QPG CPF QVJGT RJQVQEJGOKECN QZKFCPVU�
4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV� 'PXKTQPOGPVCN
%TKVGTKC CPF #UUGUUOGPV 1HHKEG� TGRQTV PQU� '2#�������������C(�G(� �X� #XCKNCDNG HTQO� 06+5�
5RTKPIHKGNF� 8#� 2$����������

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 
����� 5WOOCT[ QH UGNGEVGF PGY KPHQTOCVKQP QP GHHGEVU QH Q\QPG QP
JGCNVJ CPF XGIGVCVKQP� UWRRNGOGPV VQ ���� CKT SWCNKV[ ETKVGTKC HQT Q\QPG CPF QVJGT RJQVQEJGOKECN
QZKFCPVU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 1HHKEG QH *GCNVJ CPF 'PXKTQPOGPVCN #UUGUUOGPV�
'PXKTQPOGPVCN %TKVGTKC CPF #UUGUUOGPV 1HHKEG� TGRQTV PQ� '2#�������������(� #XCKNCDNG HTQO�
06+5� 5RTKPIHKGNF� 8#� 2$����������

7VGNN� /� ,�� (TCORVQP� /� 9�� /QTTQY� 2� '�� %QZ� %�� .GX[� 2� %�� 5RGGTU� &� /�� )KDD� (� 4� 
�����
1ZKFCPV CPF CEKF CGTQUQN GZRQUWTG KP JGCNVJ[ UWDLGEVU CPF UWDLGEVU YKVJ CUVJOC� 2CTV ++� GHHGEVU QH
UGSWGPVKCN UWNHWTKE CEKF CPF Q\QPG GZRQUWTGU QP VJG RWNOQPCT[ HWPEVKQP QH JGCNVJ[ UWDLGEVU CPF
UWDLGEVU YKVJ CUVJOC� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� RR� ������ TGUGCTEJ TGRQTV PQ� ���

8GFCN� 5�� 5EJGPMGT� /� $�� /WPQ\� #�� 5COGV� ,� /�� $CVVGTOCP� 5�� 5RGK\GT� (� '� 
����� &CKN[ CKT RQNNWVKQP
GHHGEVU QP EJKNFTGP	U TGURKTCVQT[ U[ORVQOU CPF RGCM GZRKTCVQT[ HNQY� #O� ,� 2WDNKE *GCNVJ ��� ����
����

9CTTGP� ,� $�� &CNVQP� 0� 
����� # EQORCTKUQP QH VJG DTQPEJQFKNCVQT CPF XCUQRTGUUQT GHHGEVU QH GZGTEKUG NGXGNU QH
CFTGPCNKPG KP OCP� %NKP� 5EK� ��� ��������

9C[PG� 9� 5�� 9GJTNG� 2� (�� %CTTQNN� 4� '� 
����� 1ZKFCPV CKT RQNNWVKQP CPF CVJNGVKE RGTHQTOCPEG� ,#/#
,� #O� /GF� #UUQE� ���� ��������

9GKPOCPP� )� )�� 9GKFGPDCEJ�)GTDCUG� /�� (QUVGT� 9� /�� <CEWT� *�� (TCPM� 4� 
����� 'XKFGPEG HQT Q\QPG�
KPFWEGF UOCNN�CKTYC[ F[UHWPEVKQP� NCEM QH OGPUVTWCN�E[ENG CPF IGPFGT GHHGEVU� #O� ,� 4GURKT� %TKV�
%CTG /GF� ���� ��������

9GKUGN� %� 
����� =/GOQTCPFWO VQ &T� )GQTIG 6JWTUVQP� 0GY ;QTM 7PKXGTUKV[ /GFKECN %GPVGT?� 2KUECVCYC[�
0,� 'PXKTQPOGPVCN � 1EEWRCVKQPCN *GCNVJ 5EKGPEGU +PUVKVWVG� 1EVQDGT ���

9GKUGN� %� 2�� %QF[� 4� 2�� .KQ[� 2� ,� 
����� 4GNCVKQPUJKR DGVYGGP UWOOGTVKOG CODKGPV Q\QPG NGXGNU CPF
GOGTIGPE[ FGRCTVOGPV XKUKVU HQT CUVJOC KP EGPVTCN 0GY ,GTUG[� 'PXKTQP� *GCNVJ 2GTURGEV� ���
UWRRN�
��� �������

9G[OGT� #� 4�� )QPI� *�� ,T�� .[PGUU� #�� .KPP� 9� 5� 
����� 2TG�GZRQUWTG VQ Q\QPG FQGU PQV GPJCPEG QT
RTQFWEG GZGTEKUG�KPFWEGF CUVJOC� #O� ,� 4GURKT� %TKV� %CTG /GF� ���� ����������

9JKVG� /� %�� 'V\GN� 4� #�� 9KNEQZ� 9� &�� .NQ[F� %� 
����� 'ZCEGTDCVKQPU QH EJKNFJQQF CUVJOC CPF Q\QPG
RQNNWVKQP KP #VNCPVC� 'PXKTQP� 4GU� ��� ������

9JKVVGOQTG� #� 5�� -QTP� '� .� 
����� #UVJOC CPF CKT RQNNWVKQP KP VJG .QU #PIGNGU CTGC� #O� ,� 2WDNKE *GCNVJ
��� ��������

;KPI� 4� .�� )TQUU� -� $�� 6GT\Q� 6� 5�� 'UEJGPDCEJGT� 9� .� 
����� +PFQOGVJCEKP FQGU PQV KPJKDKV VJG Q\QPG�
KPFWEGF KPETGCUG KP DTQPEJKCN TGURQPUKXGPGUU KP JWOCP UWDLGEVU� #O� 4GX� 4GURKT� &KU�
���� ��������



�����

;QWPI� 9� #�� 5JCY� &� $�� $CVGU� &� 8� 
����� 'HHGEV QH NQY EQPEGPVTCVKQPU QH Q\QPG QP RWNOQPCT[ HWPEVKQP KP
OCP� ,� #RRN� 2J[UKQN� ��� ��������

<YKEM� *�� 2QRR� 9�� 9CIPGT� %�� 4GKUGT� -�� 5EJOQIGT� ,�� $QEM� #�� *GTMPGT� -�� 4CFWPUM[� -� 
�����
'HHGEVU QH Q\QPG QP VJG TGURKTCVQT[ JGCNVJ� CNNGTIKE UGPUKVK\CVKQP� CPF EGNNWNCT KOOWPG U[UVGO KP
EJKNFTGP� #O� 4GX� 4GURKT� &KU� ���� ����������
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���

'ZVTCRQNCVKQP�QH�#PKOCN�6QZKEQNQIKECN
&CVC�VQ�*WOCPU

��� +PVTQFWEVKQP
#�HWNN�GXCNWCVKQP�QH�VJG�JGCNVJ�GHHGEVU�QH�Q\QPG�
1 ��TGSWKTGU�CP�KPVGITCVGF�

KPVGTRTGVCVKQP�QH�JWOCP�ENKPKECN��GRKFGOKQNQIKECN��CPF�CPKOCN�VQZKEQNQIKECN�UVWFKGU���'CEJ�QH

VJGUG�VJTGG�TGUGCTEJ�CRRTQCEJGU�JCU�KPJGTGPV�UVTGPIVJU�CPF�NKOKVCVKQPU���#PKOCN�VQZKEQNQIKECN

FCVC�CTG�XCNWCDNG�DGECWUG�VJG[�RTQXKFG�EQPEGPVTCVKQP��CPF�FWTCVKQP�TGURQPUG�KPHQTOCVKQP�QP�C

HWNNGT�CTTC[�QH�GHHGEVU�CPF�GZRQUWTGU�VJCP�ECP�DG�UVWFKGF�KP�JWOCPU���*QYGXGT��JKUVQTKECNN[��WUG

QH�CPKOCN�VQZKEQNQIKECN�FCVC�JCU�DGGP�NKOKVGF�DGECWUG�QH�FKHHKEWNVKGU�KP�SWCPVKVCVKXG

GZVTCRQNCVKQP�VQ�JWOCPU���4GEGPV�CFXCPEGU�KP�VJG�UVCVG�QH�VJG�CTV�QH�GZVTCRQNCVKQP�JCXG�TGFWEGF

UGXGTCN�WPEGTVCKPVKGU��YJKEJ�YKNN�DG�FKUEWUUGF�KP�VJKU�EJCRVGT�

3WCNKVCVKXG�CPKOCN�VQ�JWOCP�GZVTCRQNCVKQP�IGPGTCNN[�KU�CEEGRVGF�DGECWUG�1 �ECWUGU�

UKOKNCT�V[RGU�QH�GHHGEVU�KP�UGXGTCN�CPKOCN�URGEKGU��HTQO�OQWUG�VQ�PQPJWOCP�RTKOCVG


%JCRVGT������#NUQ��YJGP�UKOKNCT�GPFRQKPVU�
G�I���KPHNCOOCVKQP�CPF�RWNOQPCT[�HWPEVKQP��JCXG

DGGP�GZCOKPGF�KP�1 �GZRQUGF�CPKOCNU�CPF�JWOCPU��UKOKNCT�GHHGEVU�CTG�QDUGTXGF���*QYGXGT��

SWCPVKVCVKXG�GZVTCRQNCVKQP�
K�G���KH�C�EGTVCKP�GZRQUWTG�ECWUGU�C�URGEKHKE�GHHGEV�KP�CPKOCNU��YJCV

GZRQUWTG�KU�NKMGN[�VQ�ECWUG�VJCV�UCOG�GHHGEV�KP�JWOCPU!��KU�VJG�IQCN�DWV�KU�EQPVTQXGTUKCN���5WEJ

CP�GZVTCRQNCVKQP�TGSWKTGU�CP�KPVGITCVKQP�QH�FQUKOGVT[�CPF�URGEKGU�UGPUKVKXKV[���&QUKOGVT[�KU

FGHKPGF�CU�VJG�FQUG�FGNKXGTGF�VQ�C�UKVG�KP�VJG�TGURKTCVQT[�VTCEV�
46����#U�ECP�DG�UGGP�KP�5GEVKQP

�����UWDUVCPVKCN�KPHQTOCVKQP�KU�CXCKNCDNG�QP�FQUKOGVT[�KP�UGXGTCN�URGEKGU��KPENWFKPI�JWOCPU��

&QUKOGVTKE�UVWFKGU�VJCV�CTG�TGHGTGPEGF�KP�VJG�GCTNKGT�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�

2TQVGEVKQP�#IGPE[��������CTG�UWOOCTK\GF�QPN[�DTKGHN[�JGTG��PGYGT�TGUGCTEJ�KU�VJG�HQEWU��

5RGEKGU�UGPUKVKXKV[��FKUEWUUGF�KP�5GEVKQP������TGHGTU�VQ�VJG�UGPUKVKXKV[�QH�C�URGEKHKE�URGEKGU�VQ�VJG

FGNKXGTGF�FQUG���(QT�GZCORNG��GXGP�KH�VJG�UCOG�FQUG�QH�1 �YGTG�FGNKXGTGF�VQ�C�URGEKHKE�

TGURKTCVQT[�VTCEV�UKVG�KP�TCVU�CPF�JWOCPU��FKHHGTGPEGU�KP�URGEKGU�UGPUKVKXKV[�VQ�VJCV�FQUG�CTG�NKMGN[

DGECWUG�QH�XCTKCVKQPU�KP�FGHGPUG�OGEJCPKUOU�CPF�RGTJCRU�QVJGT�HCEVQTU���5GEVKQP�����CNUQ

RTQXKFGU�C�OQTG�JQNKUVKE�CRRTQCEJ�VQ�GZVTCRQNCVKQP�D[�SWCPVKVCVKXGN[�EQORCTKPI�GZRQUWTG�

TGURQPUG�FCVC�QDVCKPGF�KP�CPKOCNU�CPF�JWOCPU���5GEVKQPU�����CPF�����CTG�KPVGPFGF�VQ�FTCY�VJG

HQTIQKPI�KPHQTOCVKQP�VQIGVJGT��TGCEJKPI�EQPENWUKQPU�CDQWV�VJG�RQVGPVKCN�HQT�CEWVG�CPF�EJTQPKE

JWOCP�JGCNVJ�GHHGEVU�DCUGF�QP�CPKOCN�UVWFKGU���.CUVN[��5GEVKQP�����RTGUGPVU�VJG�UWOOCT[�CPF

OCLQT�EQPENWUKQPU�HTQO�VJG�EJCRVGT�

#NVJQWIJ�VJKU�EJCRVGT�HQEWUGU�QP�CPKOCN�VQ�JWOCP�GZVTCRQNCVKQP��FQUKOGVTKE�UVWFKGU

CNUQ�ECP�DG�WUGF�VQ�GNWEKFCVG�KPVGTRTGVCVKQPU�QH�VJG�JWOCP�UVWFKGU�FGUETKDGF�KP�%JCRVGT�����(QT
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GZCORNG��MPQYNGFIG�QH�FQUKOGVT[�KP�JWOCPU�CU�TGNCVGF�VQ�CIG�CPF�GZGTEKUG�ECP�GPJCPEG

WPFGTUVCPFKPI�QH�JWOCP�UWUEGRVKDKNKV[�HCEVQTU�

��� 1\QPG�&QUKOGVT[
����� +PVTQFWEVKQP

&QUKOGVT[�TGHGTU�VQ�OGCUWTKPI�QT�GUVKOCVKPI�VJG�SWCPVKV[�QT�TCVG�QH�C�EJGOKECN

CDUQTDGF�D[�VCTIGV�UKVGU�YKVJKP�VJG�46���6JG�EQORQWPF�OQUV�FKTGEVN[�TGURQPUKDNG�HQT�VQZKE

GHHGEVU�OC[�DG�VJG�KPJCNGF�ICU�1 �QT�KVU�EJGOKECN�TGCEVKQP�RTQFWEVU���%QORNGVG�KFGPVKHKECVKQP�QH�

VJG�CEVWCN�VQZKE�CIGPVU�CPF�VJGKT�KPVGITCVKQP�KPVQ�FQUKOGVT[�CTG�EQORNGZ�KUUWGU�VJCV�JCXG�PQV

DGGP�TGUQNXGF���6JWU��OQUV�FQUKOGVT[�KPXGUVKICVKQPU�CTG�EQPEGTPGF�YKVJ�VJG�FQUG�QH�VJG

RTKOCT[�KPJCNGF�EJGOKECN���+P�VJKU�EQPVGZV��C�HWTVJGT�EQPHQWPFKPI�CURGEV�ECP�DG�VJG�WPKVU�QH

FQUG�
G�I���OCUU�TGVCKPGF�RGT�DTGCVJ��OCUU�TGVCKPGF�RGT�DTGCVJ�RGT�DQF[�YGKIJV��OCUU�TGVCKPGF

RGT�DTGCVJ�RGT�TGURKTCVQT[�VTCEV�UWTHCEG�CTGC����6JCV�KU��YJGP�EQORCTKPI�FQUG�DGVYGGP�URGEKGU�

YJCV�KU�VJG�TGNGXCPV�OGCUWTG�QH�FQUG!��6JKU�SWGUVKQP�JCU�PQV�DGGP�CPUYGTGF��WPKVU�CTG�QHVGP

FKEVCVGF�D[�VJG�V[RG�QH�GZRGTKOGPV�QT�D[�C�EJQKEG�OCFG�D[�VJG�KPXGUVKICVQTU��

'ZRGTKOGPVCN�CPF�VJGQTGVKECN�
FQUKOGVT[�OQFGNKPI��UVWFKGU�CTG�WUGF�VQ�QDVCKP

KPHQTOCVKQP�QP�FQUG���'ZRGTKOGPVU�JCXG�DGGP�ECTTKGF�QWV�VQ�QDVCKP�FKTGEV�OGCUWTGOGPVU�QH

CDUQTDGF�1 �KP�VJG�46��VJG�WRRGT�46�
746��TGIKQP�RTQZKOCN�VQ�VJG�VTCEJGCN�GPVTCPEG���CPF�VJG�

NQYGT�46�
.46��TGIKQP�FKUVCN�VQ�VTCEJGCN�GPVTCPEG���JQYGXGT��GZRGTKOGPVCNN[�QDVCKPKPI

FQUKOGVT[�FCVC�KU�GZVTGOGN[�FKHHKEWNV�KP�UOCNNGT�TGIKQPU�QT�NQECVKQPU��UWEJ�CU�URGEKHKE�CKTYC[U�QT

VJG�EGPVTKCEKPCT�TGIKQP�
%#4��LWPEVKQP�QH�EQPFWEVKPI�CKTYC[U�CPF�ICU�GZEJCPIG�TGIKQP���YJGTG

NGUKQPU�ECWUGF�D[�1 �QEEWT�
UGG�%JCRVGT����5GEVKQP����������0GXGTVJGNGUU��GZRGTKOGPVCVKQP�KU�

KORQTVCPV�HQT�FGVGTOKPKPI�FQUG��OCMKPI�FQUG�EQORCTKUQPU�DGVYGGP�UWDRQRWNCVKQPU�CPF

DGVYGGP�FKHHGTGPV�URGEKGU��CUUGUUKPI�J[RQVJGUGU�CPF�EQPEGRVU��CPF�XCNKFCVKPI�OCVJGOCVKECN

OQFGNU�VJCV�ECP�DG�WUGF�VQ�RTGFKEV�FQUG�CV�URGEKHKE�TGURKTCVQT[�VTCEV�UKVGU�CPF�WPFGT�OQTG

IGPGTCN�EQPFKVKQPU��

6JGQTGVKECN�UVWFKGU�CTG�DCUGF�QP�VJG�WUG�QH�OCVJGOCVKECN�OQFGNU�FGXGNQRGF�HQT�VJG

RWTRQUGU�QH�UKOWNCVKPI�VJG�WRVCMG�CPF�FKUVTKDWVKQP�QH�CDUQTDGF�ICUGU�KP�VJG�VKUUWGU�CPF�HNWKFU�QH

VJG�46���$GECWUG�VJG�HCEVQTU�CHHGEVKPI�VJG�VTCPURQTV�CPF�CDUQTRVKQP�QH�ICUGU�CTG�CRRNKECDNG�VQ�CNN

OCOOCNU��C�OQFGN�VJCV�WUGU�CRRTQRTKCVG�URGEKGU�QT�FKUGCUG�URGEKHKE�CPCVQOKECN�CPF�XGPVKNCVQT[

RCTCOGVGTU�ECP�DG�WUGF�VQ�FGUETKDG�CDUQTRVKQP�KP�VJG�URGEKGU�CPF�KP�FKHHGTGPV�UK\GF��CIGF��QT

FKUGCUGF�OGODGTU�QH�VJG�UCOG�URGEKGU���+ORQTVCPVN[��OQFGNU�CNUQ�OC[�DG�WUGF�VQ�OCMG

KPVGTURGEKGU�CPF�KPVTCURGEKGU�FQUG�EQORCTKUQPU��VQ�EQORCTG�CPF�TGEQPEKNG�FCVC�HTQO�FKHHGTGPV

GZRGTKOGPVU��VQ�RTGFKEV�FQUG�KP�EQPFKVKQPU�PQV�RQUUKDNG�QT�HGCUKDNG�GZRGTKOGPVCNN[��CPF�VQ�DGVVGT

WPFGTUVCPF�VJG�RTQEGUUGU�KPXQNXGF�KP�VQZKEKV[����

����� 5WOOCT[�QH������4GXKGY�QH�'ZRGTKOGPVCN�CPF�6JGQTGVKECN�&QUKOGVT[
#�UWOOCT[�QH�VJG�OQTG�TGNGXCPV�GZRGTKOGPVCN�CPF�VJGQTGVKECN�FQUKOGVT[�UVWFKGU

EQPVCKPGF�KP�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

KU�RTGUGPVGF���6JG�TGCFGT�KU�TGHGTTGF�VQ�VJG�GCTNKGT�FQEWOGPV�HQT�EQORNGVGPGUU��

'ZRGTKOGPVU�QP�VJG�PCUQRJCT[PIGCN�TGOQXCN�QH�1 �KP�NCDQTCVQT[�CPKOCNU�UWIIGUVGF�

VJCV�VJG�HTCEVKQP�QH�1 �WRVCMG�FGRGPFU�KPXGTUGN[�QP�HNQY�TCVG�
;QMQ[QOC�CPF�(TCPM���������

WRVCMG�YCU�ITGCVGT�HQT�PQUG�VJCP�OQWVJ�DTGCVJKPI�
;QMQ[QOC�CPF�(TCPM���������CPF�VTCEJGCN

CPF�EJCODGT�EQPEGPVTCVKQPU�YGTG�TGNCVGF�NKPGCTN[�
;QMQ[QOC�CPF�(TCPM��������/KNNGT�GV�CN��

��������1PN[�QPG�KPXGUVKICVKQP�OGCUWTGF�WRVCMG�D[�VJG�.46��HKPFKPI����VQ�����WRVCMG�D[�VJG

.46�QH�FQIU�
;QMQ[QOC�CPF�(TCPM����������#V�VJG�VKOG��VJGTG�YGTG�PQ�TGRQTVGF�TGUWNVU�HQT
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JWOCP�746�QT�.46�WRVCMG���9KVJ�VJG�GZEGRVKQP�QH�VYQ�TGNCVKXGN[�ETWFG�UVWFKGU�D[�%NCOCPP

CPF�$CPETQHV�
������CPF�*CNNGVV�
�������VJGTG�YGTG�PQ�FCVC�QP�1 �WRVCMG�KP�JWOCPU�CV�VJG�VKOG�

QH�VJG�GCTNKGT�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������

5GXGTCN�OCVJGOCVKECN�FQUKOGVT[�OQFGNU�YGTG�FGXGNQRGF�VQ�UKOWNCVG�VJG�RTQEGUUGU

KPXQNXGF�KP�1 �WRVCMG�CPF�VQ�RTGFKEV�1 �WRVCMG�D[�XCTKQWU�TGIKQPU�CPF�UKVGU�YKVJKP�VJG�46��� �

6JG�OQFGN�QH�#JCTQPUQP�GV�CN��
������YCU�WUGF�VQ�CPCN[\G�PCUQRJCT[PIGCN�WRVCMG�FCVC��

#RRNKGF�VQ�1 �FCVC��VJG�OQFGN�KPFKECVGF�VJCV�VJG�CXGTCIG�OCUU�VTCPUHGT�EQGHHKEKGPV�QH�VJKU�TGIKQP�

CPF�VJG�OCUU�TGVCKPGF�KPETGCUGF�YKVJ�KPETGCUKPI�CKT�HNQY��DWV�VJG�RGTEGPV�WRVCMG�FGETGCUGF��

/QFGNU�YGTG�FGXGNQRGF�VQ�UKOWNCVG�.46�WRVCMG�
/KNNGT�GV�CN�����������������6JG

OQFGNU�YGTG�XGT[�UKOKNCT�KP�VJGKT�VTGCVOGPV�QH�1 �KP�VJG�CKTYC[U�CPF�CKTURCEGU�CPF�KP�VJGKT�WUG�

QH�OQTRJQOGVTKE�FCVC�VQ�FGHKPG�VJG�FKOGPUKQPU�QH�VJG�CKT�EQORCTVOGPVU�CPF�NKSWKF�NKPKPI���$QVJ

VJG������CPF�VJG������OQFGNU�QH�/KNNGT�CPF�EQ�YQTMGTU�VQQM�KPVQ�CEEQWPV�TGCEVKQPU�QH�1 �YKVJ�

EQPUVKVWGPVU�QH�VJG�NKSWKF�NKPKPI���*QYGXGT��VJGUG�OQFGNU�FKHHGTGF�KP�VJGKT�VTGCVOGPV�QH�EJGOKECN

TGCEVKQPU�KP�VJG�NKSWKF�NKPKPI��CPF�VJG�NCVGT�OQFGN�KPENWFGF�VTCPURQTV�CPF�EJGOKECN�TGCEVKQPU

YKVJKP�VKUUWG�CPF�DNQQF��YJGTGCU�VJG�HKTUV�OQFGN�FKF�PQV�
CP�KPUVCPVCPGQWU�TGCEVKQP�CV�VJG

NKSWKF�VKUUWG�KPVGTHCEG�YCU�CUUWOGF��UQ�VJG�1 �EQPEGPVTCVKQP�YCU�FGHKPGF�CU�\GTQ����+P�DQVJ�

OQFGNU��VKUUWG�FQUG�YCU�FGHKPGF�CU�VJG�1 �HNWZ�VQ�VJG�NKSWKF�VKUUWG�KPVGTHCEG���$QVJ�OQFGNU�

RTGFKEVGF�1 �VKUUWG�FQUG�VQ�DG�TGNCVKXGN[�NQY�KP�VJG�VTCEJGC��VQ�KPETGCUG�VQ�C�OCZKOWO�KP�QT�

PGCT�VJG�%#4��CPF�VJGP�VQ�FGETGCUG�FKUVCNN[��VJKU�YCU�EJCTCEVGTKUVKE�HQT�DQVJ�VJG�CPKOCN�CPF�VJG

JWOCP�UKOWNCVKQPU�
/KNNGT�GV�CN���������������

2TKQT�VQ�������VJGTG�YGTG�PQ�GZRGTKOGPVCN�TGUWNVU�VJCV�YGTG�WUGHWN�KP�LWFIKPI�VJG

XCNKFKV[�QH�VJG�OQFGNKPI�GHHQTVU���*QYGXGT��C�EQORCTKUQP�QH�VJG�TGUWNVU�QH�/KNNGT�CPF

EQ�YQTMGTU�YKVJ�OQTRJQNQIKECN�FCVC�
UJQYKPI�VJG�%#4�VQ�DG�OQUV�CHHGEVGF�D[�1 ��UGG�

%JCRVGT����5GEVKQP��������KPFKECVGF�SWCNKVCVKXG�CITGGOGPV�DGVYGGP�VJG�UKVG�QH�RTGFKEVGF

OCZKOWO�VKUUWG�FQUG�CPF�VJG�UKVG�QH�QDUGTXGF�OCZKOWO�OQTRJQNQIKECN�FCOCIG�KP�VJG

RWNOQPCT[�TGIKQP����

����� 'ZRGTKOGPVCN�1\QPG�&QUKOGVT[�&CVC
������� +PVTQFWEVKQP

/QFGNU�QH�1 �WRVCMG�KP�VJG�46�JCXG�TGCEJGF�C�UECNG�QH�UQRJKUVKECVKQP�VJCV�RTQXKFG�

UQOG�JKIJN[�URGEKHKE�RTGFKEVKQPU�TGICTFKPI�VJG�NQECVKQP�CPF�OCIPKVWFG�QH�1 �FQUG���*QYGXGT��

DGHQTG�VJGUG�OQFGNU�ECP�DG�GZRNQKVGF�VQ�VJGKT�HWNNGUV�FGITGG�KP�GZVTCRQNCVKPI�FQUG�YKVJKP�CPF

DGVYGGP�URGEKGU��XCNKFCVKQP�QH�VJG�OQFGNU�YKVJ�GZRGTKOGPVCN�FCVC�KU�GUUGPVKCN���6JKU�UGEVKQP�YKNN

TGXKGY�VJG�GZRGTKOGPVCN�FCVCDCUG�QP�YJKEJ�VJG�OQFGNKPI�QH�1 �FQUKOGVT[�KU�DQVJ�DCUGF�CPF�

XCNKFCVGF���6JKU�YKNN�JGNR�HCEKNKVCVG�FKUEWUUKQP�QH�VJG�OQFGNU�VJGOUGNXGU�KP�UWDUGSWGPV�UGEVKQPU��

6CDNG�����RTQXKFGU�C�UWOOCT[�QH�CNN�RQUV������GZRGTKOGPVCN�1 �FQUKOGVT[�UVWFKGU��

������� +P�8KXQ�1\QPG�&QUKOGVT[�5VWFKGU
6JG�OQFGN�RTGFKEVKQPU�QH�1XGTVQP�GV�CN��
�������DCUGF�QP�VJG�QTKIKPCN�OQFGN�QH

/KNNGT�GV�CN��
�������RTQXKFGF�URGEKHKE�RTGFKEVKQPU�CDQWV�VJG�TGIKQPCN�CPF�VQVCN�WRVCMG

GHHKEKGPEKGU�QH�1 �KP�NCDQTCVQT[�TCVU���+V�YCU�VJGTGHQTG�PGEGUUCT[�VQ�VGUV�VJGUG�RTGFKEVKQPU�YKVJ�

CEVWCN�FCVC���6JG�HKTUV�FCVC�QP�VQVCN�46�WRVCMG�QH�1 �KP�TCVU�YGTG�QDVCKPGF�D[�9KGUVGT�GV�CN��


��������1\QPG�WRVCMG�YCU�OGCUWTGF�KP����CYCMG��WPCPGUVJGVK\GF�5RTCIWG�&CYNG[�
5�&��TCVU

TGEGKXKPI�C�PQUG�QPN[�GZRQUWTG���'CEJ�TCV�YCU�UKVWCVGF�YKVJKP�C�RNGVJ[UOQITCRJ�VJCV

EQPVKPWQWUN[�OQPKVQTGF�VJG�CPKOCN	U�DTGCVJKPI�RCVVGTP���#KT�YKVJ�1 �HNQYGF�D[�TCVU	�PQUGU�CV�

������O.�OKP�HQT���J�CV�C�EQPEGPVTCVKQP�QH�����������QT�����RRO�1 ���&GVGTOKPCVKQP�QH�46��
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6CDNG�������'ZRGTKOGPVCN�5VWFKGU�QP�1\QPG�&QUKOGVT[C

6[RG QH 5VWF[

5RGEKGU


5VTCKP� 7RVCMG $TGCVJKPI 2CVVGTPU 4GUWNVU 4GHGTGPEG

+P XKXQ�

PQUG QPN[

4CV


5�&�

6QVCN 46 8 � ��� O.6

H � ��� DRO

8 � ��� O.�OKP
�
'

7RVCMG OGCUWTGF KP �� TCVU GZRQUGF VQ ���� ���� QT ��� RRO 1 HQT ��J��

7RVCMG OGCUWTGF WUKPI OCUU DCNCPEG� 6QVCN 46 WRVCMG GHHKEKGPE[

OGCUWTGF CV ���� 7RVCMG GHHKEKGPE[ YCU KPFGRGPFGPV QH

1 EQPEGPVTCVKQP��

9KGUVGT GV CN� 
�����

+P XKXQ 4CV 
(����

4CV 
5�&�

4CV


.QPI�'XCPU�

)WKPGC RKI


*CTVNG[�

6QVCN 46 (QT TCVU�

8 � ��� O.6

H � ��� DRO

8 � ��� O.�OKP
�
'

(QT IWKPGC RKIU�

8 � ��� O.6

H � �� DRO

8 � ��� O.�OKP
�
'

#NN WRVCMG OGCUWTGOGPVU CV ��� RRO 1 � +P CFFKVKQP (��� TCVU YGTG�

OGCUWTGF CV ��� RRO� 7RVCMG OGCUWTGOGPVU OCFG YKVJ U[UVGO QH

9KGUVGT GV CN� 
������ 6QVCN 46 WRVCMG GHHKEKGPE[ CXGTCIGF ��� CPF YCU

UVTCKP CPF URGEKGU KPFGRGPFGPV� 7RVCMG GHHKEKGPE[ CICKP YCU UJQYP VQ DG

KPFGRGPFGPV QH 1 EQPEGPVTCVKQP KP (��� TCVU��

9KGUVGT GV CN� 
�����

+P XKXQ 4CV 
(���� 6QVCN 46� JGCF�

NCT[PZ�VTCEJGC�

NWPI

8 � ���� O.6

H � ��� DRO

8 � ��� O.�OKP
�
'

4GIKQPCN WRVCMG OGCUWTGF D[ CUUC[KPI HQT TGEQXGTCDNG 1 HTQO��

TGURKTCVQT[ VTCEV VKUUWG CHVGT CPKOCN KPJCNGF 1�GPTKEJGF � RRO 1 HQT��
�

� J� (KHV[�HQWT RGTEGPV QH KPURKTGF 1 YCU VCMGP WR D[ VQVCN 46� 1H VJG�

1 VCMGP WR� ����� VCMGP WR D[ VJG JGCF� ���� D[ VJG NCT[PZ�VTCEJGC��

CPF ����� D[ VJG NWPIU�

*CVEJ GV CN� 
�����

+P XKXQ *WOCP 6QVCN 46� 746�

.46

8 � ��� O.6

H � �� CPF �� DRO

8 � ��� CPF ��� O.�U
�
+

QTCN� PCUCN� CPF QTQPCUCN

DTGCVJKPI

7RVCMG GHHKEKGPEKGU QH 746� .46� CPF VQVCN 46 OGCUWTGF D[ UCORNKPI

KPURKTGF CPF GZRKTGF CKT HTQO ECVJGVGT KPUGTVGF VJTQWIJ PQUG VQ RQUVGTKQT

QTQRJCT[PZ� 7RVCMG GHHKEKGPEKGU EQORWVGF HTQO RGCM RNCVGCW

EQPEGPVTCVKQPU QP KPURKTCVKQP CPF GZRKTCVKQP� +PURKTCVQT[ 746 WRVCMG

GHHKEKGPEKGU CXGTCIGF ���� KPURKTCVQT[ RNWU GZRKTCVQT[ .46 WRVCMG

GHHKEKGPEKGU CXGTCIGF ���� 5OCNN DWV UKIPKHKECPV FGETGCUGU KP 746 CPF

.46 WRVCMG GHHKEKGPEKGU YKVJ KPETGCUKPI H� 0Q GHHGEV QH EQPEGPVTCVKQP QP

WRVCMG� 7RVCMG GHHKEKGPE[ QH OQWVJ TGNCVKXGN[ ITGCVGT VJCP PQUG D[ CDQWV

����

)GTTKV[ GV CN� 
�����

+P XKXQ *WOCP 6QVCN 46� 746�

.46

8 � ����������� O.6

H � ����� DRO

8 � �� .�OKP
�
'

6YGPV[ JGCNVJ[ OCNG UWDLGEVU GZRQUGF VQ ��� RRO 1 YJKNG GZGTEKUKPI CV�

8 QH �� .�OKP HQT � J� 7RVCMG GHHKEKGPEKGU QH 746� .46� CPF
�
'

VQVCN 46 OGCUWTGF CV DGIKPPKPI CPF CV GPF QH GZRQUWTG D[ OGVJQF QH

)GTTKV[ GV CN� 
������ 5WDLGEVU OQWVJ�DTGCVJGF QPN[� 7RVCMG GHHKEKGPEKGU

EQORWVGF CU OCUU HTCEVKQPU� 746 KPURKTCVQT[ GHHKEKGPE[ YCU ��� CPF

FKF PQV EJCPIG FWTKPI GZRQUWTG� .46 GHHKEKGPE[ FTQRRGF HTQO ��� VQ

��� FWTKPI GZRQUWTG� .46 FGETGCUG EQTTGNCVGF YKVJ FTQR KP 8 �6
%WOWNCVKXG FQUG QH 1 VQ .46 YCU RTGFKEVKXG QH 8 FTQR�� 6

)GTTKV[ CPF

/E&QPPGNN 
������

)GTTKV[ GV CN� 
������

)GTTKV[ GV CN� 
�����

+P XKVTQ 2KI

5JGGR

6TCEJGC 8 � ������ O.�U
�
+ 7PKFKTGEVKQPCN 1 WRVCMG GHHKEKGPEKGU QH VTCEJGC FGETGCUGF YKVJ KPETGCUKPI�

HNQY HTQO ��� VQ ���� HQT VJG UJGGR CPF ���� HQT VJG RKI� /CUU VTCPUHGT

EQGHHKEKGPVU IGPGTCNN[ YGTG KPFGRGPFGPV QH HNQY�

$GP�,GDTKC GV CN�


�����
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6CDNG�����
EQPV	F����'ZRGTKOGPVCN�5VWFKGU�QP�1\QPG�&QUKOGVT[C

6[RG QH 5VWF[

5RGEKGU


5VTCKP� 7RVCMG $TGCVJKPI 2CVVGTPU 4GUWNVU 4GHGTGPEG

+P XKVTQ 0�# 0�# 0�# 1\QPQN[UKU UVWFKGU QP XCTKQWU WPUCVWTCVGF HCVV[ CEKFU� TCV

GT[VJTQE[VG IJQUV OGODTCPGU CPF TCV $#.� &QOKPCPV RTQEGUUGU CTG

VJG RTQFWEVKQP QH CNFGJ[FGU CPF RGTQZKFGU FWG VQ TGCEVKQPU DGVYGGP 1�

CPF QNGHKPU�

2T[QT GV CN� 
�����

+P XKXQ *WOCP ������ O. FGRVJ

KPVQ VQVCN 46

8 � ��� O.6

8 � ��� O.�U
�
+

7RVCMG GHHKEKGPEKGU D[ OGCUWTKPI TGEQXGT[ QH 1 DQNWUGU FGNKXGTGF�

CV �� O. KPETGOGPVU KPVQ NWPI VQ FGRVJ QH ��� O.� #V FGGRGUV FGRVJ�

QPN[ �� QH 1 EQWNF DG TGEQXGTGF� 1\QPG WRVCMG D[ EQPFWEVKPI�

CKTYC[U NCTIGT VJCP RTGFKEVGF D[ /KNNGT GV CN� 
������

*W GV CN� 
����D�

+P XKXQ *WOCP ������ O. FGRVJ

KPVQ VQVCN 46

8 � ��� O.6

8 � ���� ���� ���� ����
�
+

����� O.�U

5COG VGEJPKSWG CU *W GV CN� 
����D�� DWV KPXGUVKICVKPI HNQY GHHGEVU�

+PETGCUKPI HNQY ECWUGF OCTMGF UJKHV QH FGNKXGTGF 1 VQYCTF VJG�

RGTKRJGT[ QH VJG EQPFWEVKPI CKTYC[U 
K�G�� VJG ITGCVGT VJG KPURKTCVQT[

HNQY� VJG ITGCVGT VJG COQWPV QH 1 FGNKXGTGF VQ VJG NWPI RGTKRJGT[���

YJGTG KV KU CXCKNCDNG HQT CDUQTRVKQP� /CUU VTCPUHGT EQGHHKEKGPVU KP

WRRGT CKTYC[U KPFGRGPFGPV QH HNQY� DWV KP EQPFWEVKPI CKTYC[U VJG[

KPETGCUG RTQRQTVKQPCN VQ HNQY� .WPI NKSWKF NKPKPI OCUU VTCPUHGT

EQGHHKEKGPV EQORWVGF VQ DG ��� EO�U KP VJG 746� HCNNKPI VQ

���� EO�U KP VJG TGURKTCVQT[ CKTYC[U� 4GCEVKQP TCVG EQPUVCPV

DGVYGGP 1 CPF VJG NWPI NKSWKF NKPKPI YCU EQORWVGF CU ��� ¥ �� �U KP�
�

VJG 746� HCNNKPI VQ ��� ¥ �� �U KP VJG FKUVCN EQPFWEVKPI CKTYC[U��

*W GV CN� 
�����

+P XKXQ *WOCP ������ O. FGRVJ

KPVQ VQVCN 46

8 � ��� O.6

8 � ��� O.�U
�
+

%QORCTKUQP QH 1 DQNWU WRVCMG DGVYGGP QTCN CPF PCUCN TQWVGU��

0QUG YCU HQWPF VQ DG ��� OQTG GHHKEKGPV CV TGOQXKPI 1 HTQO VJG CKT�

UVTGCO VJCP VJG OQWVJ�

-CDGN GV CN� 
�����

+P XKVTQ 4CV 
5�&� .WPI 8 � ���� O. 6

H � ������ DRO

(4% � � CPF � O.

2GTHWUGF CPF PQPRGTHWUGF TCV NWPIU XGPVKNCVGF YKVJ � RRO 1 � 7RVCMG�

GHHKEKGPE[ QH NWPIU FTQRRGF HTQO ��� CV �� DRO VQ CDQWV ��� CV ���

DRO� 0Q EJCPIG KP WRVCMG GHHKEKGPE[ YJGP NWPIU KPHNCVGF HTQO (4%

� � VQ � O.�

2QUVNGVJYCKV GV CN� 
�����

+P XKXQ *WOCP 6QVCN 46� 746�

VTCEJGC� OCKPUVGO

DTQPEJK

8 � ��� O.6

H � �� DRO

8 � ��� O.�U
�
+

1 WRVCMG GHHKEKGPEKGU KP EQPFWEVKPI CKTYC[ UVTWEVWTGU FGVGTOKPGF�

D[ UCORNKPI CKT HTQO CPCVQOKECN UKVGU TCPIKPI HTQO VJG XQECN EQTFU VQ

DTQPEJWU KPVGTOGFKWU KP �� UWDLGEVU WPFGTIQKPI VTCPUPCUCN

DTQPEJQUEQR[ YJKNG DGKPI GZRQUGF VQ ��� RRO 1 � 6QVCN 46 WRVCMG�

GHHKEKGPE[ YCU ���� 7RVCMG GHHKEKGPEKGU QH OQWVJ�XQECN EQTFU�

������ XQECN EQTFU�WRRGT VTCEJGC� ������ WRRGT VTCEJGC�OCKP

DKHWTECVKQP ECTKPC� ������ OCKP DKHWTECVKQP ECTKPC�DTQPEJWU

KPVGTOGFKWU� ���

)GTTKV[ GV CN� 
�����

+P XKXQ *WOCP 6QVCN 46 8 � ������� O. 6

H � �� DRO

8 � ������� .�OKP
�
'

0CUCN CPF QTCN

DTGCVJKPI

6QVCN 46 WRVCMG GHHKEKGPE[ OGCUWTGF WUKPI VJG UCOG VGEJPKSWG


9KGUVGT GV CN�� ����� 9KGUVGT GV CN�� ����� CRRNKGF VQ TCVU� &WTKPI

PCUCN DTGCVJKPI� VQVCN 46 WRVCMG GHHKEKGPE[ YCU ���� &WTKPI QTCN

DTGCVJKPI� VQVCN 46 WRVCMG GHHKEKGPE[ YCU ��� CPF UKIPKHKECPVN[ JKIJGT

VJCP YKVJ PCUCN DTGCVJKPI�

9KGUVGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C



�8
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1 �WRVCMG�YCU�FGVGTOKPGF�D[�OCUU�DCNCPEG���6JG�WRVCMG�YCU�VJG�FKHHGTGPEG�KP�OCUU�KP�VJG�

WRUVTGCO�CKT�CPF�KP�VJG�CKT�FQYPUVTGCO�QH�VJG�TCV���6QVCN�46�1 �WRVCMG�GHHKEKGPE[�QH�

CRRTQZKOCVGN[�����YCU�OGCUWTGF�CPF�YCU�KPFGRGPFGPV�QH�1 �EQPEGPVTCVKQP���&WTKPI�FCVC�

CESWKUKVKQP��VJG�CPKOCNU�JCF�CP�CXGTCIG�VKFCN�XQNWOG�
8 ��QH�CDQWV�����O.��CP�CXGTCIG6

DTGCVJKPI�HTGSWGPE[�
H��QH�CDQWV�����DTGCVJU�RGT�OKPWVG�
DRO���CPF�CP�CXGTCIG�OKPWVG

XGPVKNCVKQP�
 ��QH�CDQWV�����O.�OKP���6JKU�UVWF[�YCU�HQNNQYGF�D[�CPQVJGT�
9KGUVGT�GV�CN��'

������KP�YJKEJ�VQVCN�46�WRVCMG�YCU�OGCUWTGF�KP�VJTGG�UVTCKPU�QH�TCVU�CPF�KP�VJG�IWKPGC�RKI��

5RGEKHKECNN[��(KUEJGT�����
(������5�&��CPF�.QPI�'XCPU�TCVU�CPF�*CTVNG[�IWKPGC�RKIU�YGTG

GZRQUGF�HQT���J�VQ�����RRO�1 ��(����TCVU�CNUQ�TGEGKXGF�C�����RRO�GZRQUWTG���#NN�TCVU�KP�VJG�

9KGUVGT�GV�CN��
������UVWF[�JCF�H	U�DGVYGGP�����CPF�����DRO��8 U�DGVYGGP�����CPF�����O.�6

CPF� U�DGVYGGP�����CPF�����O.�OKP���6JG�IWKPGC�RKIU�JCF�C�8 �QH�����O.�
PQV�FKHHGTGPV' 6

HTQO�TCVU���CP�H�QH����DRO��CPF�C� �QH�����O.�OKP���7RVCMG�YCU�OGCUWTGF�CU�KP�VJG�RTGXKQWU'

GZRGTKOGPV�
9KGUVGT�GV�CN�����������6QVCN�46�WRVCMG�QH�1 �YCU�URGEKGU�KPFGRGPFGPV�CPF�

CXGTCIGF������VJKU�YCU�JKIJGT�VJCP�KP�VJG�RTGXKQWU�UVWF[�DGECWUG�C�FKHHGTGPV�ECNEWNCVKQP

OGVJQF�HQT�HTCEVKQPCN�WRVCMG�YCU�WUGF���#U�KP�VJG�HKTUV�GZRGTKOGPV��GZRQUWTG�EQPEGPVTCVKQP�FKF

PQV�CHHGEV�WRVCMG���9KGUVGT�GV�CN��
������EQTTGEVGF�CNN�HNQYU�WUGF�KP�WRVCMG�ECNEWNCVKQPU�HQT�DQF[

VGORGTCVWTG�CPF�TGNCVKXG�JWOKFKV[���+P�VJGKT�NCVGT�YQTM��JQYGXGT��VJG[�HQWPF�VJCV�VJKU

EQTTGEVKQP�YCU�PQV�YCTTCPVGF��TGUWNVKPI�KP�C�UNKIJVN[�JKIJGT�EQORWVGF�1 �WRVCMG�GHHKEKGPE[�


9KGUVGT�GV�CN����������

6JGUG�FCVC�CTG�KP�FKUCITGGOGPV�YKVJ�VJG�OQFGN�RTGFKEVKQPU�QH�1XGTVQP�GV�CN��
������

YJQ�OCFG�RTGFKEVKQPU�QH�1 �WRVCMG�KP�VYQ�FKHHGTGPV�TCV�CPCVQOKECN�NWPI�OQFGNU�
-NKOGPV��

������;GJ�GV�CN�����������5KOWNCVKQPU�YGTG�EQPFWEVGF�KP�DQVJ�CPCVQOKECN�OQFGNU��XCT[KPI�H�CPF

8 �CV�HKZGF� ��HWPEVKQPCN�TGUKFWCN�ECRCEKV[�
(4%��CNUQ�YCU�XCTKGF�CU�C�HTCEVKQP�QH�VQVCN�NWPI6 '

ECRCEKV[�
6.%����6JG�-NKOGPV�
������CPCVQOKECN�NWPI�OQFGN�ICXG�EQPUKUVGPVN[�JKIJ�RTGFKEVKQPU

HQT�WRVCMG�YJGP�EQORCTGF�YKVJ�CEVWCN�FCVC���6JG�RTGFKEVKQPU�WUKPI�VJG�;GJ�GV�CN��
������OQFGN

ECOG�ENQUGT���6QVCN�46�WRVCMGU�
PQV�KPENWFKPI�VJG�JGCF��HQT�VJG�;GJ�GV�CN��
������OQFGN�YGTG

RTGFKEVGF�VQ�TCPIG�DGVYGGP����CPF�����CV��H�������DRO�CPF�8 ��������O.�CPF�DGVYGGP6

���CPF�����HQT�H������DRO�CPF�8 �������O.���*QYGXGT��YJGP�VJG�HCEV�VJCV�VJGUG�RTGFKEVKQPU6

FQ�PQV�KPENWFG�VJG�JGCF�QH�VJG�CPKOCN�KU�EQPUKFGTGF��KV�KU�GXKFGPV�VJCV�VJG�OQFGN�RTGFKEVKQPU

QXGTGUVKOCVG�VJG�VQVCN�46�WRVCMG�KP�TCVU���6JG�SWGUVKQP�KU�YJGVJGT�VJG�OGCUWTGOGPVU�CTG

CEEWTCVG�QT�YJGVJGT�VJGTG�KU�C�RTQDNGO�YKVJ�VJG�OQFGN�HQTOWNCVKQP���6JG�FCVC�QH�2QUVNGVJYCKV�GV

CN��
�������RTGUGPVGF�DGNQY��UWIIGUVGF�VJCV�VJG�FCVC�QH�9KGUVGT�GV�CN��
������������OC[�DG

TGCUQPCDNG���6JG�2QUVNGVJYCKV�GV�CN��
������FCVC�KP�VJG�GZEKUGF�TCV�NWPI�UWIIGUVGF�C�ENGCT

KPXGTUG�FGRGPFGPEG�QH�NWPI�WRVCMG�QP�H���#V�C�8 �QH�����O.��VJG�1 �WRVCMG�GHHKEKGPE[�QH�VJG6 �

GZEKUGF�NWPI�HGNN�HTQO�PGCTN[�WPKV[�CV�H������DRO�VQ�CNOQUV�����CV�H�������DRO���(QT

GZVTCRQNCVKQP�RWTRQUGU��C�MG[�SWGUVKQP�JGTG�KU�YJCV�UJQWNF�DG�EQPUKFGTGF�VJG�PQTOCN�TGUVKPI�H

QH�C�TCV���#NVJQWIJ�9KGUVGT�GV�CN��
������������CNNQYGF�VJGKT�TCVU�VQ�CEENKOCVG�VQ�VJG

RNGVJ[UOQITCRJ�D[�OQPKVQTKPI�H�CPF�DGICP�WRVCMG�OGCUWTGOGPVU�QPN[�CHVGT�H�JCF�RNCVGCWGF�CV�C

OKPKOWO��KV�KU�UVKNN�WPEGTVCKP�YJGVJGT�H	U�QH�����VQ�����DRO�CTG�TGCUQPCDNG���+P�C�UWOOCT[�QH

UVWFKGU�QH�VJG�RWNOQPCT[�HWPEVKQP�QH�TCVU�KP�TGURQPUG�VQ�1 ��6GRRGT�GV�CN��
������HQWPF�V[RKECN�

H	U�QH�����DRO���#NVJQWIJ�VJG�OQFGNU�CRRGCT�VQ�QXGTGUVKOCVG�VJG�1 �WRVCMG�GHHKEKGPE[�QH�VJG�TCV�

46��VJG�FKUETGRCPE[�KU�PQV�NCTIG��CPF�VJG�PGCT�CITGGOGPV�KPFKECVGU�VJCV�VJG�1 �FQUKOGVT[�

OQFGNU�JCXG�RTGFKEVKXG�ECRCDKNKV[�

+P�CFFKVKQP�VQ�FCVC�QP�VJG�VQVCN�46�1 �WRVCMG�GHHKEKGPE[��KP�XKXQ�FCVC�QP�TGIKQPCN�

1 �FQUKOGVT[�KP�CPKOCN�OQFGNU�JCXG�DGIWP�VQ�GOGTIG���*CVEJ�CPF�#KUUC�
������CPF�#KUUC�CPF�

*CVEJ�
������HKTUV�FGUETKDGF�C�OGVJQF�VQ�OGCUWTG�1 �WRVCMG�KP�CPKOCNU�D[�GZRQUKPI�VJGO�PQUG��
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QPN[��YJKNG�KP�C�RNGVJ[UOQITCRJ��VQ�1 �GPTKEJGF�YKVJ� 1��C�UVCDNG�KUQVQRG�QH�QZ[IGP���#HVGT�
��

GZRQUWTG��DTQPEJQCNXGQNCT�NCXCIG�
$#.��HNWKF�CPF�TGURKTCVQT[�VTCEV�VKUUWG�YGTG�CUUC[GF�HQT

GZEGUU� 1�WUKPI�KUQVQRG�TCVKQ�OCUU�URGEVTQOGVT[���1PG�RTQDNGO�YKVJ�VJKU�VGEJPKSWG�KU�VJCV�CNN��

QH�VJG�CDUQTDGF� 1�ECPPQV�DG�CEEQWPVGF�HQT��VJWU�RQUUKDN[�NGCFKPI�VQ�CP�WPFGTGUVKOCVKQP�QH��

FQUG���6JG�VGEJPKSWG�WUGF�D[�*CVEJ�CPF�#KUUC�
������KPXQNXGU�VJG�FGVGEVKQP�QH�GZEGUU� 1�KP��

1 �TGCEVKQP�RTQFWEVU�CHVGT�VKUUWG�R[TQN[UKU���6JWU�� 1 �VJCV�KU�FGITCFGF�VQ�* 1�QT� 1 �KU�� �� �� ��
� � � �

NQUV�CPF�ECPPQV�DG�FGVGEVGF�KP�FT[�VKUUWG���'KIJV�OCNG�(����TCVU�
HQWT�RTGXKQWUN[�GZRQUGF

EJTQPKECNN[�VQ�1 �HQT���[GCT�VQ�CP�WTDCP�RCVVGTP�IGPGTCNN[�EQPUKUVKPI�QH�C������RRO�DCUGNKPG�

YKVJ���J�FCKN[�URKMGU�TKUKPI�VQ������RRO��YGTG�GZRQUGF�HQT���J�VQ���RRO�QH� 1�GPTKEJGF�1��
�


*CVEJ�GV�CN�����������&WTKPI�GZRQUWTG��VJG�TCVU�DTGCVJGF�CV�����DRO�CPF�JCF�C�8 �QH������O.6

CPF�C� �QH�����O.�OKP���#HVGT�GZRQUWTG��VJG�NWPI��VTCEJGC��CPF�JGCF�YGTG�CPCN[\GF'

UGRCTCVGN[�HQT� 1���1XGTCNN��VJG�CPKOCNU�VQQM�WR�������QH�KPURKTGF�1 ���#NVJQWIJ�VJKU�XCNWG�QH��
�

1 �WRVCMG�GHHKEKGPE[�KU�JKIJGT�VJCP�VJCV�HQWPF�D[�9KGUVGT�GV�CN��
�������������EQPUKFGTKPI�VJG�

HCEV�VJCV�VJG�EQGHHKEKGPV�QH�XCTKCVKQP�HQT�1 �WRVCMG�GHHKEKGPE[�OGCUWTGOGPVU�KU�CTQWPF�����KP�CNN�

UVWFKGU��VJG�TGUWNV�QH�*CVEJ�CPF�#KUUC�
������KU�EQPUKUVGPV�YKVJ�VJG�FCVC�QH�9KGUVGT�GV�CN��
�����

��������1H�VJG�1 �VCMGP�WR�D[�VJG�CPKOCNU��������YCU�VCMGP�WR�D[�VJG�JGCF�������D[�VJG�

NCT[PZ�VTCEJGC��CPF�������D[�VJG�NWPIU���$[�CUUWOKPI�GSWCN�WRVCMG�GHHKEKGPEKGU�D[

EQORCTVOGPVU�QP�KPURKTCVKQP�CPF�GZRKTCVKQP��KPURKTCVQT[�WRVCMG�QH�1 �D[�VJGUG�TGIKQPU�YCU�

EQORWVGF���+V�YCU�FGVGTOKPGF�VJCV�VJG�TCV�PCUQRJCT[PZ�
02��JCF�CP�KPURKTCVQT[�GHHKEKGPE[�QH

�������CPF�VJCV�VJG�NCT[PZ�VTCEJGC�TGOQXGF������QH�VJG�TGOCKPKPI�1 ��
6JKU�VGEJPKSWG�TGEGPVN[�JCU�DGGP�GZVGPFGF�VQ�JWOCPU���*CVEJ�GV�CN��
������UJQYGF

VJCV�YJGP�JWOCP�UWDLGEVU�YGTG�GZRQUGF�VQ�����RRO� 1 �YJKNG�GZGTEKUKPI�KPVGTOKVVGPVN[�CV��
�

������.�OKP�HQT���J��VJG�COQWPV�QH�TGEQXGTGF� 1�KP�NCXCICDNG�EGNNU�KPFKECVGF�VJCV�VJG'
��

JWOCP�EGNNU�KPEQTRQTCVGF���VQ���VKOGU�VJG�1 �FQUG�
K�G���EQPEGPVTCVKQP�QH� 1 ��VJCV�YCU� �
��

KPEQTRQTVGF�D[�VJG�$#.�EGNNU�HTQO�TCVU�GZRQUGF�VQ�����RRO�1 �HQT���J�CV�TGUV���%QPUGSWGPVN[��

VQ�EQORCTG�CDUQTDGF� 1 �FQUGU�DGVYGGP�TCVU�CPF�JWOCPU�WUKPI�$#.�TGSWKTGU�VJG�CUUWORVKQP��
�

VJCV�VJG�COQWPV�QH�NCXCICDNG�EGNN�OGODTCPG�CXCKNCDNG�VQ�TGCEV�YKVJ� 1 �KU�EQORCTCDNG�DGVYGGP��
�

VJG�VYQ�URGEKGU���6JG�FKHHGTGPEG�DGVYGGP�TCVU�CPF�JWOCPU�EQWNF�DG�CEEQWPVGF�HQT�D[�VJG�HCEV

VJCV�VJG�JWOCPU�YGTG�GZGTEKUKPI��YJGTGCU�VJG�TCVU�YGTG�PQV���*QYGXGT��CU�YCU�PQVGF�CDQXG�

PQV�CNN�CDUQTDGF� 1 �ECP�DG�CEEQWPVGF�HQT�����
�

������� +P�8KVTQ�1\QPG�&QUKOGVT[�5VWFKGU
6JG�WUG�QH�YJQNG��KPVCEV�CPKOCNU�VQ�UVWF[�1 �WRVCMG�KU�PGGFGF�VQ�CUEGTVCKP�VJG�CEVWCN�

COQWPVU�QH�1 �CDUQTDGF���*QYGXGT��KV�KU�CNUQ�KORQTVCPV�VQ�WPFGTUVCPF�UQOG�QH�VJG�OQTG�

HWPFCOGPVCN�RTQEGUUGU�IQXGTPKPI�1 �WRVCMG��UWEJ�CU�VJG�DKQEJGOKUVT[�QH�1 �NKSWKF�CPF� �

1 �VKUUWG�KPVGTCEVKQPU�VQ�FGVGTOKPG�EJGOKECN�TGCEVKQP�TCVGU�GUUGPVKCN�VQ�1 �FQUKOGVT[�OQFGNU��� �

(WTVJGTOQTG��VJG�WUG�QH�KPVCEV�CPKOCNU�FQGU�PQV�CNNQY�OQTG�RTGEKUG�FGVGTOKPCVKQPU�QH�VJG�TQNG

QH�RJ[UKQNQIKECN�RCTCOGVGTU�QP�1 �WRVCMG���(QT�VJKU�TGCUQP��VJGTG�JCXG�DGGP�UQOG�NKOKVGF�

CVVGORVU�CV�WVKNK\KPI�CPKOCN�VKUUWG�GZRNCPVU�CPF�YJQNG�NWPIU�VQ�UVWF[�1 �WRVCMG��

$GP�,GDTKC�GV�CN��
������UVWFKGF�1 �WRVCMG�D[�VJG�VTCEJGC�QH�UJGGR�CPF�RKIU�VQ�

KPXGUVKICVG�OCUU�VTCPUHGT�EQGHHKEKGPVU���1\QPG�DQNWUGU�QH���RRO�YGTG�RCUUGF�VJTQWIJ�GZEKUGF

VTCEJGCG���6TCEJGCG�YGTG�QDVCKPGF�HTQO�C�UNCWIJVGT�JQWUG�����VQ���J�CHVGT�UNCWIJVGT��CPF�

CNVJQWIJ�VJG[�YGTG�MGRV�EQCVGF�YKVJ�RJ[UKQNQIKE�UCNKPG��VJG[�YGTG�PQV�OCKPVCKPGF�CV�DQF[

VGORGTCVWTG��RQUUKDN[�TGUWNVKPI�KP�WPFGTGUVKOCVKQP�QH�KP�XKXQ�WRVCMG���6JG�NGPIVJU�CPF

FKCOGVGTU�QH�VJG�RKI�VTCEJGCG�YGTG�PQV�VQQ�FKHHGTGPV�HTQO�JWOCP�VTCEJGCN�FKOGPUKQPU���6JG

HNQY�FGRGPFGPEG�QH�OCUU�WRVCMG�CPF�VJG�OCUU�VTCPUHGT�EQGHHKEKGPV�
-��YGTG�FGVGTOKPGF�HQT
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HNQYU�DGVYGGP����CPF�����O.�U���7RVCMG�GHHKEKGPEKGU�KP�VJG�RKI�FGETGCUGF�YKVJ�KPETGCUKPI�HNQY

HTQO�CDQWV�����VQ������CPF�KP�VJG�UJGGR�FGETGCUGF�HTQO�CDQWV�����VQ��������/CUU�VTCPUHGT

EQGHHKEKGPVU�IGPGTCNN[�YGTG�KPFGRGPFGPV�QH�HNQY�
-�������EO�U�KP�RKIU�CPF������EO�U�KP

UJGGR���KPFKECVKPI�VJG�NCEM�QH�FGRGPFGPEG�QH�WRVCMG�QP�ICU�RJCUG�FKHHWUKQP�RTQEGUUGU���6JKU

EQPVTCUVU�YKVJ�VJG�EQPENWUKQP�QH�#JCTQPUQP�GV�CN��
������HQT�VJG�02�QH�FQIU�YJGTG�VJG

KPXGUVKICVQTU�QDUGTXGF�VJCV�VJG�UNKIJV�KPXGTUG�FGRGPFGPEG�QH�WRVCMG�QP�HNQY�QDUGTXGF�D[

;QMQ[COC�CPF�(TCPM�
������NGCFU�VQ�VJG�EQPENWUKQP�VJCV�VJG�OCUU�VTCPUHGT�EQGHHKEKGPV�HQT�VJG

02�QH�VJG�FQI�UJQWNF�KPETGCUG�YKVJ�HNQY��UWIIGUVKPI�C�TQNG�QH�VJG�DQWPFCT[�NC[GT�KP�NKOKVKPI

FKHHWUKQP�QH�1 �VQ�VJG�YCNN�QH�VJG�02���6JG�FKHHGTGPV�IGQOGVTKGU�QH�C�VTCEJGC�CPF�CP�02�OC[�

CEEQWPV�HQT�VJG�FKHHGTKPI�QDUGTXCVKQPU�

#�UKIPKHKECPV�HGCVWTG�QH�VJG�$GP�,GDTKC�GV�CN��
������UVWF[�YCU�VJG�WUG�QH�C�TCRKFN[

TGURQPFKPI�1 �CPCN[\GT���+P�QTFGT�VQ�EQPFWEV�VJGKT�1 �WRVCMG�UVWFKGU��$GP�,GDTKC�CPF�7NVOCP� �


������CPF�$GP�,GDTKC�GV�CN��
������FGXGNQRGF�C�TCRKFN[�TGURQPFKPI�1 �CPCN[\GT���6JG�CPCN[\GT�

TGNKGU�QP�VJG�TGCEVKQP�QH�1 �YKVJ�CNMGPGU�UWEJ�CU�GVJ[NGPG��RTQR[NGPG��E[ENQJGZCPG��GVE���6GP�

CNMGPGU�YGTG�VGUVGF���0KPGV[�RGTEGPV�UVGR�TGURQPUG�VKOGU�QH�����VQ�����OU�YGTG�CEJKGXGF�YKVJ

XCT[KPI�FGITGGU�QH�NKPGCT�TGURQPUG�YKVJ�1 �EQPEGPVTCVKQP���6JG�CWVJQTU�EQPENWFGF�VJCV�VJG�DGUV�

CNMGPG�YCU���OGVJ[N���DWVGPG��YKVJ�QRVKOWO����VQ�����TGURQPUGU�QH�����OU�CPF�OKPKOWO

FGVGEVCDNG�NKOKVU�QH�1 �QH����RRD���+PVGTHGTGPEG�YKVJ�%1 ��JQYGXGT��YCU�HQWPF��TGSWKTKPI� �

OGCUWTGOGPVU�QH�%1 �VQ�EQTTGEV�VJG�CPCN[\GT�TGURQPUG��

2QUVNGVJYCKV�GV�CN��
������WUGF�CP�KUQNCVGF�TCV�NWPI�RTGRCTCVKQP�VQ�KPXGUVKICVG�VJG

GHHGEVU�QH�XCUEWNCT�RGTHWUKQP��KPURKTGF�FQUG��VGORGTCVWTG��CPF�FKUVCN�NWPI�UWTHCEG�CTGC�QP

1 �CDUQTRVKQP�D[�VJG�.46���8CUEWNCT�RGTHWUKQP�JCF�NKVVNG�QT�PQ�GHHGEV�QP�WRVCMG�GHHKEKGPE[�QH�

1 ���9JGP�VJG�NWPI�YCU�GZRQUGF�VQ���RRO�1 �CPF�XGPVKNCVGF�YKVJ�C�8 �QH�����O.��C�(4%�QH� � 6

��O.��CPF�CP�H�QH����DRO��WRVCMG�GHHKEKGPE[�YCU�������#U�H�KPETGCUGF�YKVJ�HKZGF�8 ��WRVCMG6

GHHKEKGPE[�DGICP�VQ�FTQR��TGCEJKPI�PGCTN[�����CV�CP�H�QH�����DRO���9JGP�VJG�NWPI�VGORGTCVWTG

YCU�FTQRRGF�HTQO����VQ�����%��WRVCMG�GHHKEKGPE[�FTQRRGF�HTQO����VQ�����CV����DRO���6JKU

FTQR�YCU�GZRNQKVGF�VQ�KPXGUVKICVG�QVJGT�HCEVQTU�
UWEJ�CU�HNQY��XQNWOG��CPF�NWPI�UWTHCEG�CTGC�

IQXGTPKPI�WRVCMG�DGECWUG�KV�OQXGF�TGURKTCVQT[�VTCEV�WRVCMG�HWTVJGT�DGNQY��������6JG

QDUGTXCVKQP�QH�C�FGRGPFGPEG�QH�WRVCMG�QP�VGORGTCVWTG�KPFKECVGU�VJCV�WRVCMG�GHHKEKGPE[�KU

EJGOKECN�TGCEVKQP�FGRGPFGPV��VJWU�RQUUKDN[�EQWRNKPI�WRVCMG�VQ�TGCEVKQP�RTQFWEV�HQTOCVKQP��

#PQVJGT�KPVGTGUVKPI�TGUWNV�HTQO�VJKU�UVWF[�YCU�VJG�NCEM�QH�FGRGPFGPEG�QH�WRVCMG�QP�(4%��

9JGP�(4%�YCU�FQWDNGF�HTQO���VQ���O.�CV�����%��HTCEVKQPCN�1 �WRVCMG�YCU�WPEJCPIGF���6JKU�

NCVVGT�TGUWNV�UWIIGUVU�VJCV�1 �WRVCMG�KU�XKTVWCNN[�EQORNGVG�D[�VJG�VKOG�1 �TGCEJGU�VJG�CNXGQNCT� �

URCEGU�QH�VJG�NWPI���1VJGTYKUG�KV�YQWNF�JCXG�DGGP�GZRGEVGF�VJCV�VJG�WRVCMG�GHHKEKGPE[�YQWNF

JCXG�TKUGP�YKVJ�KPETGCUGF�(4%���

6Q�HWTVJGT�KPXGUVKICVG�VJG�TGCEVKQPU�QH�1 �YKVJ�VJG�NWPI��2T[QT�GV�CN��
������

RGTHQTOGF�Q\QPQN[UKU�UVWFKGU�QH�XCTKQWU�WPUCVWTCVGF�HCVV[�CEKFU�
7(#U���TCV�GT[VJTQE[VG�IJQUV

OGODTCPGU��CPF�TCV�$#.���6JGUG�UVWFKGU�FGOQPUVTCVGF�UKIPKHKECPV�RTQFWEVKQP�QH�J[FTQIGP

RGTQZKFG�CPF�CNFGJ[FGU�CPF�VJCV�RTQFWEVKQP�QH�J[FTQIGP�RGTQZKFG�YCU�FWG�RTKOCTKN[�VQ

TGCEVKQPU�DGVYGGP�1 �CPF�QNGHKPU���6JG�CWVJQTU�EQPENWFGF�VJCV�VJG�TGCEVKQP�QH�1 �YKVJ�7(#U�KP� �

VJG�NWPI�HNWKF�NKPKPI�CPF�EGNN�OGODTCPGU�RTQFWEG�J[FTQIGP�RGTQZKFG�CPF�CNFGJ[FGU�VJCV�OC[�DG

KORQTVCPV�OGFKCVQTU�KP�VJG�VQZKEKV[�QH�1 ���6JG�SWCPVKVCVKXG�TGUWNVU�QH�VJGUG�UVWFKGU�NGF�2T[QT�


������VQ�J[RQVJGUK\G�CDQWV�VJG�FGITGG�VQ�YJKEJ�1 �TGCEVU�YKVJ�VJG�NKSWKF�NKPKPI�QH�VJG�NWPI�CPF�

YKVJ�NWPI�VKUUWG���#�UKORNG�OQFGN�ECNEWNCVKQP�YCU�RGTHQTOGF�WUKPI�VJG�'KPUVGKP�5OQNWEJQYUMK

GSWCVKQP�VQ�GUVKOCVG�VJG�JCNH�NKHG�QH�1 �KP�DKNC[GTU�CPF�EGNN�OGODTCPGU���2T[QT�
������

EQPENWFGF�VJCV�C�UWDUVCPVKCN�HTCEVKQP�QH�1 �TGCEVU�KP�VJG�DKNC[GT��CPF�VJCV�QPN[�KP�TGIKQPU�QH�VJG�
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NWPI�YJGTG�VJG�NWPI�NKPKPI�HNWKF�NC[GT�KU�NGUU�VJCP������O�VJKEM�YKNN�1 �RGPGVTCVG�VQ�VKUUWG��CPF�

QPN[�VJGP�YKNN�1 �TGCEV�KP�EGNN�OGODTCPGU�DGHQTG�RGPGVTCVKPI�HWTVJGT���6JG�QXGTCNN�EQPENWUKQP�KU�

VJCV�VJG�VQZKE�GHHGEVU�QH�1 �OC[�DG�OGFKCVGF�PQV�LWUV�D[�1 �FKTGEVN[�DWV�D[�TGCEVKXG� �

KPVGTOGFKCVGU�UWEJ�CU�CNFGJ[FGU�CPF�J[FTQIGP�RGTQZKFG���6JKU�TCKUGU�VJG�SWGUVKQP�CU�VQ�VJG

TGNGXCPV�FQUG�QH�1 ���KU�KV�VJG�VQVCN�FQUG��VJG�FQUG�VQ�VJG�NKSWKF�NKPKPI��VJG�VKUUWG�FQUG��QT�VJG�

FQUG�QH�TGCEVKXG�KPVGTOGFKCVGU�FGNKXGTGF�VQ�VKUUWG!

������� *WOCP�1\QPG�&QUKOGVT[�5VWFKGU
5KIPKHKECPV�RTQITGUU�JCU�DGGP�OCFG�KP�VJG�CTGC�QH�JWOCP�1 �FQUKOGVT[�UKPEG�VJG�

RTGXKQWU�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[����������5VWFKGU�JCXG�DGGP

EQPFWEVGF�FGHKPKPI�VQVCN�CPF�TGIKQPCN�TGURKTCVQT[�VTCEV�WRVCMG��VJG�FGRGPFGPEG�QH�WRVCMG�QP

RJ[UKQNQIKECN�RCTCOGVGTU��CPF�VJG�TQNG�QH�WRVCMG�KP�OQFWNCVKPI�TGURQPUG�

)GTTKV[�GV�CN��
������TGRQTVGF�QP�OGCUWTGOGPVU�QH�1 �WRVCMG�D[�VJG�GZVTCVJQTCEKE�

CKTYC[U�
CKTYC[U�RTQZKOCN�VQ�VJG�RQUVGTKQT�QTQRJCT[PZ��CPF�KPVTCVJQTCEKE�CKTYC[U�
CKTYC[U

FKUVCN�VQ�VJG�RQUVGTKQT�QTQRJCT[PZ��KP����JGCNVJ[��[QWPI�OCNG�XQNWPVGGTU���1\QPG�WRVCMG�YCU

OGCUWTGF�D[�RNCEKPI�C�UOCNN�RQN[GVJ[NGPG�ECVJGVGT�VJTQWIJ�VJG�PQUG�CPF�RQUKVKQPKPI�VJG�FKUVCN

VKR�KP�VJG�RQUVGTKQT�QTQRJCT[PZ���$TGCVJ�D[�DTGCVJ�UCORNGU�QH�1 �YGTG�EQNNGEVGF��CPF�VJG�RGCM�

RNCVGCW�EQPEGPVTCVKQPU�YGTG�EQORCTGF�YKVJ�EJCODGT�EQPEGPVTCVKQPU���6JG�GHHGEVU�QP�WRVCMG�QH

1 �EQPEGPVTCVKQP�
��������������RRO���H�
���CPF����DRO�CV�HKZGF�8 ���CPF�OQFG�QH�DTGCVJKPI� 6


QTCN��PCUCN��CPF�QTQPCUCN��YGTG�VGUVGF���6JG�1 �CPCN[\GT�JCF�C�OQFGTCVGN[�TCRKF�TGURQPUG�YKVJ�

C�����TGURQPUG�VKOG�QH�����OU���+PURKTCVQT[�8 �TCPIGF�DGVYGGP�����CPF�����O.��OGCP6

KPURKTCVQT[�HNQY�CV����DRO�YCU�����O.�U��CV����DRO�KV�YCU�����O.�U���6JG�CWVJQTU�OGCUWTGF

GZVTCVJQTCEKE�WRVCMG�GHHKEKGPE[�QH�1 �QP�KPURKTCVKQP�CV�CRRTQZKOCVGN[�����CPF�KPVTCVJQTCEKE�

WRVCMG�GHHKEKGPE[�
KPURKTCVKQP�RNWU�GZRKTCVKQP��CV�CRRTQZKOCVGN[�������6JG[�GUUGPVKCNN[�HQWPF

PQ�GHHGEV�QH�1 �EQPEGPVTCVKQP�QP�WRVCMG�
KPVTCVJQTCEKE�WRVCMG�YCU�UKIPKHKECPVN[�JKIJGT�CV�����

RRO��DWV�VJG�FKHHGTGPEG�YCU�XGT[�UOCNN����6JG[�FKF�HKPF�VJCV�DQVJ�KPVTCVJQTCEKE�CPF

GZVTCVJQTCEKE�WRVCMG�FGETGCUGF�YKVJ�KPETGCUKPI�H�
CV�HKZGF�8 ���HCNNKPI�D[�CDQWV����HQT6

GZVTCVJQTCEKE�WRVCMG�CPF�D[�CDQWV����HQT�KPVTCVJQTCEKE�WRVCMG�YJGP�H�KPETGCUGF�HTQO����VQ

���DRO���6JG�HKPKVG�TGURQPUG�VKOG�QH�VJG�CPCN[\GT�OC[�JCXG�CHHGEVGF�VJG�TGUWNVU�CV�VJG����DRO�H

D[�QXGTGUVKOCVKPI�GZVTCVJQTCEKE�WRVCMG�CPF�WPFGTGUVKOCVKPI�KPVTCVJQTCEKE�WRVCMG���*QYGXGT�

DGECWUG�WRVCMG�YCU�FGHKPGF�TGNCVKXG�VQ�RNCVGCWU�QH�EQPEGPVTCVKQP��VJG�TGURQPUG�VKOG�QH�VJG

CPCN[\GT�YCU�CFGSWCVG�VQ�TGCEJ�C�RNCVGCW�KP�VJG�����U�KPURKTCVQT[�VKOG�CV����DRO���+V�KU

KORQTVCPV�VQ�PQVG�JGTG�VJCV��YJGP�WVKNK\KPI�VJG�FCVC�HTQO�VJKU�UVWF[�VQ�EQORCTG�YKVJ�QVJGT

UVWFKGU�CPF�OQFGNU��VJG�WRVCMG�GHHKEKGPEKGU�OGCUWTGF�CTG�EQORCTCDNG�VQ�UVGCF[�UVCVG

WPKFKTGEVKQPCN�OGCUWTGOGPVU�QH�WRVCMG���#PQVJGT�HGCVWTG�KU�VJCV�)GTTKV[�GV�CN��
�����

EQPUKUVGPVN[�OGCUWTGF�C�UOCNN��PQP�\GTQ�RNCVGCW�QH�1 �QP�GZRKTCVKQP���6JKU�RNCVGCW�KU�PQV�

EQPUKUVGPV�YKVJ�VJG�UWIIGUVKQP�HTQO�OQFGNU�QH�1 �WRVCMG�CPF�VJG�FCVC�QH�2QUVNGVJYCKV�GV�CN��


������
PQT�YKVJ�VJG�NCVGT�YQTM�QH�)GTTKV[�GV�CN��=����?�VJCV�KU�RTGUGPVGF�DGNQY��VJCV�PQ

1 �UJQWNF�DG�YCUJGF�QWV�HTQO�NWPI�XQNWOGU�DG[QPF�VJG�EQPFWEVKPI�CKTYC[U���6JKU�QDUGTXCVKQP�

QH�)GTTKV[�GV�CN��
������OC[�JCXG�DGGP�CP�CTVKHCEV�QH�VJG�OCPPGT�KP�YJKEJ�1 �YCU�OGCUWTGF�D[�

UCORNKPI�HTQO�VJG�RQUVGTKQT�QTQRJCT[PZ���6JGTG�OC[�JCXG�DGGP�GPVTCKPOGPV�QH�1 �KP�VJG�

RJCT[PIGCN�CKTURCEGU�VJCV�YCU�YCUJGF�QWV�CHVGT�GZRKTCVKQP�QH�FGCF�URCEG�CKT���4GICTFNGUU��VJG

EQPEGPVTCVKQP�QH�1 �GZJCNGF�HTQO�VJG�CNXGQNCT�RJCUG�QH�YCUJQWV�YCU�XGT[�NQY�����

1PG�QH�VJG�OQUV�UVCTVNKPI�TGUWNVU�HTQO�VJG�YQTM�QH�)GTTKV[�GV�CN��
������YCU�VJG

HKPFKPI�VJCV�VJGTG�YCU�QPN[�C�UOCNN��DWV�UVCVKUVKECNN[�UKIPKHKECPV��FKHHGTGPEG�DGVYGGP�WRVCMG�D[

VJG�PQUG�CPF�D[�VJG�OQWVJ���6JG�OQWVJ�JCF�CRRTQZKOCVGN[�����ITGCVGT�WRVCMG�GHHKEKGPE[�VJCP
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VJG�PQUG���6JG�EQODKPGF�QTQPCUCN�RCUUCIG�JCF�CP�WRVCMG�GHHKEKGPE[�ITGCVGT�VJCP�VJG�PQUG�D[

CPQVJGT������6JKU�UWIIGUVU�VJCV�RGTUQPU�YJQ�DTGCVJG�PCUCNN[�CTG�CV�PQ�NGUU�TKUM�VJCP�RGTUQPU

YJQ�DTGCVJG�QTQPCUCNN[���#FCOU�GV�CN��
������KPXGUVKICVGF�VJKU�RQUUKDKNKV[�D[�EQORCTKPI

HWPEVKQPCN�TGURQPUGU�KP�UWDLGEVU�CEWVGN[�GZRQUGF�VQ�1 �YJKNG�DTGCVJKPI�GKVJGT�QTCNN[�QT�

QTQPCUCNN[���*GCNVJ[�UWDLGEVU�YGTG�GZRQUGF�QP�HKXG�UGRCTCVG�FC[U�VQ�����RRO�1 ���+P�VJG�HKTUV�

HQWT�GZRQUWTGU��UWDLGEVU�YGTG�GZRQUGF�D[�HCEG�OCUM�
YKVJ�QT�YKVJQWV�PQUG�ENKR��HQT����OKP�CV

CP�GZGTEKUG�NGXGN�QH����.�OKP�QT�HQT����OKP�CV�GZGTEKUG�NGXGN�QH����.�OKP���6JG�HKHVJ�GZRQUWTG

YCU�HQT����OKP�CV����.�OKP��YKVJ�GZRQUWTG�VJTQWIJ�C�OQWVJRKGEG���6JGTG�YGTG�PQ�FKHHGTGPEGU

KP�RWNOQPCT[�HWPEVKQP�TGURQPUG�
HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�=('8 ?��HQTEGF�XKVCN�ECRCEKV[�

=(8%?��QT�HQTEGF�GZRKTCVQT[�HNQY��YKVJ�HCEG�OCUM�GZRQUWTG�COQPI�CNN�GZRGTKOGPVCN�ITQWRU


K�G���PQ�PQUG�ENKR�� ��QT�VKOG�GHHGEV����2WNOQPCT[�HWPEVKQP�TGURQPUG�YCU��JQYGXGT��ITGCVGT'

YKVJ�C�OQWVJRKGEG���#FCOU�GV�CN��
������URGEWNCVGF�VJCV�VJG�ITGCVGT�TGURQPUG�YKVJ�VJG

OQWVJRKGEG�YCU�FWG�VQ�1 �UETWDDKPI�D[�VJG�HCEG�OCUM�QT�D[�HCEKCN�JCKT���+V�CNUQ�OC[�JCXG�DGGP�

FWG�VQ�FKHHGTGPV�QTCN�EQPHKIWTCVKQPU�KORQUGF�D[�C�OQWVJRKGEG���*[PGU�GV�CN��
������CNUQ

KPXGUVKICVGF�YJGVJGT�HWPEVKQPCN�TGURQPUGU�YGTG�CHHGEVGF�D[�VJG�OQFG�QH�DTGCVJKPI���*GCNVJ[

UWDLGEVU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT����OKP�KP�CP�GZRQUWTG�EJCODGT���1P�VYQ�FKHHGTGPV�

QEECUKQPU��GCEJ�UWDLGEV�DTGCVJGF�GKVJGT�VJTQWIJ�VJG�PQUG�QT�VJG�OQWVJ�GZENWUKXGN[���6JGTG�YCU

PQ�FKHHGTGPEG�KP�RWNOQPCT[�HWPEVKQP�TGURQPUG�DGVYGGP�VJGUG�VYQ�TQWVGU�QH�GZRQUWTG���6CMGP

VQIGVJGT��VJG�UVWFKGU�QH�#FCOU�GV�CN��
������CPF�*[PGU�GV�CN��
������CTG�EQPUKUVGPV�YKVJ�VJG

QDUGTXCVKQPU�QH�)GTTKV[�GV�CN��
������QP�VJG�GSWCN�GHHKEKGPE[�QH�CNN�TQWVGU�QH�DTGCVJKPI�HQT

GZVTCVJQTCEKE�1 �UETWDDKPI����

6JKU�UVWF[�YCU�HQNNQYGF�D[�CPQVJGT�UVWF[�
)GTTKV[�CPF�/E&QPPGNN��������)GTTKV[

GV�CN���������������KP�YJKEJ�VJG�TGNCVKQPUJKR�DGVYGGP�1 �WRVCMG�CPF�HWPEVKQPCN�TGURQPUG�YCU�

KPXGUVKICVGF���*GCNVJ[�UWDLGEVU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�YJKNG�GZGTEKUKPI�

EQPVKPWQWUN[�CV����.�OKP���1\QPG�WRVCMG�YCU�OGCUWTGF�CV�VJG�DGIKPPKPI�CPF�CV�VJG�GPF�QH

GZRQUWTG�YJKNG�VJG�UWDLGEVU�YGTG�UVKNN�GZGTEKUKPI��WUKPI�VJG�VGEJPKSWG�QH�)GTTKV[�GV�CN��
�������

+P�EQPVTCUV�VQ�VJG�YQTM�QH�)GTTKV[�GV�CN��
�������WRVCMG�YCU�EQORWVGF�KP�VJKU�UVWF[�D[

KPVGITCVKPI�EQPEGPVTCVKQP�VKOGU�HNQY�KPUVGCF�QH�WUKPI�RGCM�RNCVGCW�OGCUWTGOGPVU���#NUQ��KP�VJKU

YQTM��VJG�����TGURQPUG�VKOG�QH�VJG�CPCN[\GT�YCU�����U�
EQORCTGF�YKVJ�����U�KP�VJG�RTGXKQWU

YQTM����6JG�CWVJQTU�HQWPF�VJCV�CDQWV�����QH�VJG�KPURKTGF�1 �YCU�VCMGP�WR�D[�VJG�746�
K�G���

VJG�UCOG�CU�VJG�GZVTCVJQTCEKE�CKTYC[U�FGUETKDGF�KP�)GTTKV[�GV�CN���������FWTKPI�KPURKTCVKQP��CPF

VJCV�VJKU�FKF�PQV�EJCPIG�FWTKPI�GZRQUWTG���6QVCN�46�WRVCMG�GHHKEKGPE[�YCU�CRRTQZKOCVGN[�����

CPF�KV�FKF�PQV�EJCPIG�FWTKPI�GZRQUWTG���*QYGXGT��.46�
K�G���VJG�KPVTCVJQTCEKE�CKTYC[U

FGUETKDGF�KP�)GTTKV[�GV�CN���������WRVCMG�GHHKEKGPE[�HGNN�FWTKPI�GZRQUWTG�HTQO����VQ�����CPF

YCU�EQTTGNCVGF�YKVJ�VJG�1 �KPFWEGF�HCNN�KP�8 �
8 �HGNN�HTQO�������VQ�������O.��H�KPETGCUGF� 6 6

HTQO������VQ������DRO��KPURKTCVQT[�HNQY�HGNN�HTQO�������VQ�������O.�U�� �KPETGCUGF�UNKIJVN['

HTQO������VQ������.�OKP���UWIIGUVKPI�VJCV�VJG�8 �TGFWEVKQP�OC[�JCXG�C�RTQVGEVKXG�GHHGEV�QP6

FQUG�FGNKXGTGF�VQ�VJG�RGTKRJGT[�QH�VJG�NWPI���+V�KU�PQV�NKMGN[�VJCV�VJG�HKPKVG�CPCN[\GT�TGURQPUG

VKOG�CHHGEVGF�WRVCMG�OGCUWTGOGPVU���'XKFGPEG�QH�VJKU�KU�VJG�NCEM�QH�FGRGPFGPEG�QH�746�WRVCMG

QP�EJCPIGU�KP�8 �QT�H���6JG�NQY�XCNWGU�HQT�WRVCMG�KP�VJG�.46�OC[�JCXG�DGGP�FWG�VQ�CP�CTVKHCEV6

HTQO�VJG�TGNCVKXGN[�UNQY�TGURQPUG�VKOG�QH�VJG�CPCN[\GT��YJKEJ�YCU�CRRTQZKOCVGN[�GSWCN�VQ

KPURKTCVQT[�CPF�GZRKTCVQT[�VKOGU���#U�C�EJGEM�QP�VJGKT�TGUWNVU��VJG�CWVJQTU�EQORCTGF�VJGKT�FCVC

YKVJ�VJG�RTGXKQWU�YQTM�QH�)GTTKV[�GV�CN��
������D[�EQORWVKPI�WRVCMG�D[�VJG�QTKIKPCN�VGEJPKSWG

WUKPI�RGCM�RNCVGCW�EQPEGPVTCVKQPU���9JGP�VJCV�YCU�FQPG��VJG�746�WRVCMG�GHHKEKGPEKGU�YGTG���

CPF�����CV�VJG�DGIKPPKPI�CPF�GPF�QH�GZGTEKUG��TGURGEVKXGN[��CPF�VJG�.46�GHHKEKGPEKGU�YGTG���

CPF�����CV�VJG�DGIKPPKPI�CPF�GPF�QH�GZGTEKUG��TGURGEVKXGN[���6JG�746�EJCPIG�EQORWVGF�VJKU
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YC[�YCU�PQV�UKIPKHKECPV��DWV�VJG�.46�GHHKEKGPE[�FTQR�YCU���9JGP�XKGYGF�CV�KP�VJKU�OCPPGT��VJG

FCVC�HTQO�VJKU�GZRGTKOGPV�CTG�EQPUKUVGPV�YKVJ�VJQUG�HTQO�VJG�RTGXKQWU�GZRGTKOGPV�

$GECWUG�VJGTG�KU�C�PGGF�VQ�EQORCTG�JWOCP�1 �WRVCMG�FCVC�YKVJ�TCV�1 �WRVCMG�FCVC��KV� �

KU�GUUGPVKCN�VJCV�VJGTG�DG�EQPHKFGPEG�KP�VJG�TGNKCDKNKV[�QH�VJG�FKHHGTGPV�CRRTQCEJGU���6Q�JGNR

GUVCDNKUJ�VJG�EQORCTCDKNKV[�QH�VGEJPKSWGU��9KGUVGT�GV�CN��
������OGCUWTGF�VQVCN�46�WRVCMG�KP

JWOCPU�WUKPI�C�UKOKNCT��CNVJQWIJ�QDXKQWUN[�UECNGF�WR��U[UVGO�VQ�VJCV�WUGF�HQT�TCVU�
9KGUVGT

GV�CN�����������������*GCNVJ[�UWDLGEVU�DTGCVJGF�����RRO�1 �YJKNG�UGCVGF�KP�CP�GZRQUWTG�

EJCODGT��VJGKT�HCEGU�YGTG�RNCEGF�KP�C�UGCNGF�HCEG�OCUM���6JG�HCEG�OCUM�YCU�CVVCEJGF�VQ�C�NCTIG

VWDG�VJTQWIJ�YJKEJ�EJCODGT�CKT�YCU�EKTEWNCVGF�YKVJ�C�RWOR�CV�C�TCVG�QH�����.�OKP���7RUVTGCO

CPF�FQYPUVTGCO�1 �EQPEGPVTCVKQPU�YGTG�OGCUWTGF�EQPVKPWQWUN[��CU�YCU�XGPVKNCVKQP�YKVJ�CP�

KPFWEVKQP�RNGVJ[UOQITCRJ���5WDLGEVU�DTGCVJGF�CV�TGUV��GKVJGT�VJTQWIJ�PQUG�QT�OQWVJ�
CXGTCIG�H

�����DRO��8 �������VQ�����O.�� �������VQ�����.�OKP����9JKNG�PQUG�DTGCVJKPI������QH6 '

KPURKTGF�1 �YCU�VCMGP�WR�D[�VJG�VQVCN�46��CPF��YJKNG�OQWVJ�DTGCVJKPI������QH�KPURKTGF�1 �YCU� �

VCMGP�WR��YJKEJ�YCU�UKIPKHKECPVN[�JKIJGT�VJCP�VJCV�HQWPF�YKVJ�PQUG�DTGCVJKPI���6JKU�FKHHGTGPEG

KU�RTQDCDN[�PQV��JQYGXGT��DKQNQIKECNN[�UKIPKHKECPV���5KIPKHKECPV�PGICVKXG�EQTTGNCVKQPU�DGVYGGP�H

CPF�WRVCMG�KP�DQVJ�OQWVJ��CPF�PQUG�DTGCVJGTU�YGTG�HQWPF��UKOKNCT�EQTTGNCVKQPU�YGTG�HQWPF�YKVJ

��DWV�PQ�EQTTGNCVKQPU�YGTG�HQWPF�DGVYGGP�WRVCMG�CPF�8 �QT�CP[�QVJGT�OGCUWTG�QH�DTGCVJKPI' 6

RCVVGTP�QT�RWNOQPCT[�HWPEVKQP���

6JG�QDUGTXCVKQPU�KP�9KGUVGT�GV�CN��
������QH�C�UNKIJV�KPETGCUG�QH�VQVCN�46�WRVCMG

GHHKEKGPE[�YKVJ�QTCN�DTGCVJKPI�CPF�VJG�KPXGTUG�EQTTGNCVKQP�QH�VQVCN�46�WRVCMG�GHHKEKGPE[�YKVJ

H�CTG�EQPUKUVGPV�YKVJ�VJQUG�QH�)GTTKV[�GV�CN��
��������(WTVJGTOQTG��VJG�FCVC�QP�VQVCN�46�WRVCMG

CTG�EQPUKUVGPV�QXGTCNN�YKVJ�VJCV�QH�)GTTKV[�GV�CN��
��������������6JG�FCVC�HTQO�)GTTKV[�GV�CN�


������TGRQTVKPI�VQVCN�46�WRVCMG�GHHKEKGPEKGU�QH�CDQWV�����YGTG�DCUGF�QP�OKPKOWO�RNCVGCW

OGCUWTGOGPVU��VJWU�TGHNGEVKPI�WRVCMG�FWTKPI�UVGCF[�UVCVG�HNQY�EQPFKVKQPU��CU�QRRQUGF�VQ�VJG

E[ENKECN�EQPFKVKQPU�QH�CEVWCN�DTGCVJKPI���6JG�FCVC�QH�)GTTKV[�GV�CN��
�������QP�VJG�QVJGT�JCPF�
KP

YJKEJ�VQVCN�46�GHHKEKGPEKGU�QH�����YGTG�TGRQTVGF���YGTG�QDVCKPGF�D[�KPVGITCVKPI�VJG�RTQFWEV�QH

EQPEGPVTCVKQP�CPF�HNQY��VJWU�OQTG�CEEWTCVGN[�TGHNGEVKPI�VJG�CEVWCN�OCUU�WRVCMG�QH�1 �FWTKPI�

E[ENKECN�DTGCVJKPI�YJGP�)GTTKV[�GV�CN��
������EQORWVGF�WRVCMG�WUKPI�VJG�OGVJQFQNQI[�HTQO

)GTTKV[�GV�CN��
�������VJG[�HQWPF�VJCV�VJG�VQVCN�46�WRVCMG�OGCUWTGOGPVU�YGTG�EQORCTCDNG��

6JWU�VQVCN�46�OCUU�WRVCMG�GHHKEKGPEKGU�CV�TGUV�QH�����CTG�PQV�WPTGCUQPCDNG�

*W�
�������*W�GV�CN��
����D���������CPF�7NVOCP�GV�CN��
������VQQM�C�FKHHGTGPV

CRRTQCEJ�VQ�OGCUWTKPI�TGURKTCVQT[�VTCEV�WRVCMG�QH�1 ���6JG[�GZRNQKVGF�VJG�FGXGNQROGPV�QH�C�

TCRKF�TGURQPFKPI�1 �CPCN[\GT�
$GP�,GDTKC�CPF�7NVOCP��������$GP�,GDTKC�GV�CN���������VQ�

OGCUWTG�VJG�TGEQXGT[�QH�UOCNN�DQNWUGU�QH�1 �FGNKXGTGF�VQ�FKHHGTGPV�XQNWOGVTKE�FGRVJU�QH�VJG�46���

1\QPG�WRVCMG�YCU�OGCUWTGF�KP�C�UGV�QH�HQWT�GZRGTKOGPVU���+P�VJG�DCUGNKPG�GZRGTKOGPVU�

CDUQTRVKQP�QH�1 �DQNWUGU�YCU�OGCUWTGF�KP�JGCNVJ[�OCNG�UWDLGEVU�CV�TGUV���6JG�1 �DQNWUGU�YGTG� �

���O.�KP�UK\G��YKVJ�C�RGCM�EQPEGPVTCVKQP�QH���RRO���6JG�1 �CPCN[\GT�EJCTCEVGTKUVKEU�YGTG�

UCORNG�HNQY�QH�����O.�OKP����OGVJ[N���DWVGPG�CU�TGCEVKXG�CNMGPG�����VQ�����UVGR�TGURQPUG

VKOG�QH�����OU��CPF�NQYGT�FGVGEVKQP�NKOKV�
���RRD����+P�VJG�DCUGNKPG�GZRGTKOGPVU��VJG�8 �YCU6

����O.��CPF�VJG�KPURKTCVQT[�CPF�GZRKTCVQT[�HNQY�TCVGU�YGTG�����O.�U���+P�C�EQORNGVG�UGV�QH

OGCUWTGOGPVU��DQNWU�TGEQXGT[�YCU�GZCOKPGF�HQT�RGPGVTCVKQPU�QH����VQ�����O.��KP����O.

KPETGOGPVU���+P�VJG�UGEQPF�UGV�QH�GZRGTKOGPVU��VJG�GHHGEVU�QH�HNQY�YGTG�OGCUWTGF�D[�OGCUWTKPI

DQNWU�TGEQXGT[�CU�C�HWPEVKQP�QH�RGPGVTCVKQP�FGRVJ�HQT�HNQYU�QH���������������������CPF

������O.�U�CV�C�HKZGF�8 �QH�����O.���+P�C�VJKTF�UGV�QH�GZRGTKOGPVU��DQNWU�TGEQXGT[�YCU6

OGCUWTGF�CU�C�HWPEVKQP�QH�RGPGVTCVKQP�FGRVJ�CV�C�HNQY�QH�����O.�U�CPF�C�8 �QH�����O.��VJG6

DQNWU�FGNKXGTGF�VQ�C�TWDDGT�OQWVJRKGEG�QT�VQ�C�PCUCN�ECPPWNC�YCU�EQORCTGF��VJGTGD[�GZCOKPKPI
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RQVGPVKCN�WRVCMG�FKHHGTGPEGU�DGVYGGP�VJG�VYQ�RCVJYC[U���+P�VJG�HQWTVJ�UGV�QH�GZRGTKOGPVU��VJG

GHHGEVU�QH�1 �EQPEGPVTCVKQP�QP�WRVCMG�YGTG�FGVGTOKPGF�D[�FGNKXGTKPI�DQNWUGU�YKVJ�RGCM�

EQPEGPVTCVKQPU�QH���������������CPF�����RRO���6JG�NCVVGT�GZRGTKOGPVU�YGTG�EQPFWEVGF�DGECWUG

CEWVG�UVWFKGU�KP�KUQNCVGF�FQI�CKTYC[U�UJQYGF�VJCV�CDUQTRVKQP�GHHKEKGPE[�YCU�KPXGTUGN[�TGNCVGF�VQ

KPJCNGF�EQPEGPVTCVKQP�DGVYGGP�����CPF����RRO�
8CWIJCP�GV�CN���������;QMQ[COC�CPF�(TCPM�

��������*QYGXGT��NCVGT�GZRGTKOGPVU�KP�IWKPGC�RKIU��TCDDKVU�
/KNNGT�GV�CN����������CPF�JWOCPU


)GTTKV[�GV�CN���������UJQYGF�C�NCEM�QH�EQPEGPVTCVKQP�FGRGPFGPEG��KORN[KPI�C�NKPGCT

TGNCVKQPUJKR�DGVYGGP�EQPEGPVTCVKQP�CPF�FQUG���6JG�FGRGPFGPEG�QT�NCEM�QH�FGRGPFGPEG�QH�WRVCMG

GHHKEKGPE[�QP�1 �EQPEGPVTCVKQP�RTQXKFGU�KPHQTOCVKQP�QP�VJG�QTFGT�QH�TGCEVKQPU�QH�1 �YKVJ�NWPI� �

HNWKF�NKPKPI�CPF�VKUUWG���7PFGT�UVGCF[�UVCVG�EQPFKVKQPU��EQPEGPVTCVKQP�KPFGRGPFGPEG�QH�WRVCMG

GHHKEKGPE[�UWIIGUVU�VJCV�HKTUV�QTFGT�RTQEGUUGU�RNC[�C�TQNG���*QYGXGT��DGECWUG�1 �CDUQTRVKQP�KU�

EQWRNGF�VQ�DQVJ�KPVGTHCEKCN�VTCPUHGT�
ICU�RJCUG�VQ�UQNWVG�1 ��CPF�UWDUGSWGPV�TGCEVKQP��CV�HCEG�

XCNWG��VJG�EQPENWUKQP�ECPPQV�DG�TGCEJGF�VJCV�UCVWTCVGF�CDUQTRVKQP�TCVGU�CTG�UQNGN[�FWG�VQ

UCVWTCVKQP�QH�VJG�TGCEVKQP�EQORQPGPVU���

+P�CNN�HQWT�GZRGTKOGPVU��*W�CPF�EQNNGCIWGU�EQORWVGF�VJG�HKTUV�VJTGG�OQOGPVU�QH�VJG

KPURKTGF�CPF�GZRKTGF�DQNWU�FKUVTKDWVKQPU�YKVJ�TGURGEV�VQ�XQNWOG���6JG�\GTQVJ�OQOGPV�QH�C�DQNWU

KU�VJG�1 �OCUU�EQPVCKPGF�KP�VJG�DQNWU���6JWU�VJG�\GTQVJ�OQOGPVU�QH�VJG�KPURKTGF�CPF�GZRKTGF�

DQNWUGU�YGTG�WUGF�VQ�EQORWVG�1 �WRVCMG�GHHKEKGPE[�
���QT�CDUQTDGF�HTCEVKQP���DTGCMVJTQWIJ�

XQNWOG�
VJG�OGCP�XQNWOG�QH�VJG�GZJCNGF�DQNWU���CPF�DQNWU�FKURGTUKQP���6JG�HKTUV�OQOGPV�QH�C

DQNWU�KU�KVU�OGCP�XQNWOGVTKE�RQUKVKQP���6JG�HKTUV�OQOGPV�QP�KPURKTCVKQP�IKXGU�VJG�RGPGVTCVKQP

XQNWOG�
8 ���CPF�VJG�HKTUV�OQOGPV�QP�GZRKTCVKQP�IKXGU�VJG�DTGCMVJTQWIJ�XQNWOG�
8 ����+P�VJGR $

CDUGPEG�QH�CP[�1 �WRVCMG��C�NQPIKVWFKPCNN[�OKZGF�DQNWU�UJQWNF�JCXG�8 ���8 ���6JG�UGEQPF� $ R

OQOGPV�QH�C�DQNWU�KU�KVU�XCTKCPEG���6JG�FKHHGTGPEG�KP�XCTKCPEG�DGVYGGP�VJG�GZRKTGF�CPF�KPURKTGF

DQNWU�
� ��KU�C�OGCUWTG�QH�ICU�OKZKPI��QT�FKURGTUKQP��KP�VJG�NWPI������

+P�VJG�DCUGNKPG�GZRGTKOGPVU��VJG�DTGCVJKPI�RCVVGTP�YCU�C�TGUVKPI�RCVVGTP�YKVJ�C�8 �QH6

����O.�CPF�CP�CXGTCIG�KPURKTCVQT[�HNQY�QH�����O.�U���6JGUG�GZRGTKOGPVU�YGTG�RGTHQTOGF�QP

PKPG�OCNG�UWDLGEVU�CPF�UJQYGF�VJCV�CNOQUV�CNN�1 �YCU�CDUQTDGF�DG[QPF�C�RGPGVTCVKQP�FGRVJ�QH�

����O.���1PN[�CDQWV����QH�KPJCNGF�1 �YCU�TGEQXGTGF�CV�VJG�����O.�RGPGVTCVKQP�FGRVJ��CPF��

DG[QPF�VJCV�FGRVJ��KV�YCU�XGT[�FKHHKEWNV�VQ�QDVCKP�CP�CEEWTCVG�OGCUWTGOGPV�QH�TGEQXGT[���6JG

KPXGUVKICVQTU�CNUQ�HQWPF�VJCV�8 �YCU�ITGCVGT�VJCP�8 �CV�RGPGVTCVKQP�FGRVJU�NGUU�VJCP�����O.�$ R

CHVGT�YJKEJ�8 �NGXGNGF�QWV�CV�C�EQPUVCPV�XCNWG���&KURGTUKQP�YCU�KPUGPUKVKXG�VQ�RGPGVTCVKQP�FGRVJ��$

#P�KORQTVCPV�HKPFKPI�QH�VJG�DCUGNKPG�GZRGTKOGPV�YCU�VJCV�CV�SWKGV�TGUVKPI�XGPVKNCVKQP��CDQWV

����QH�VJG�1 �OCUU�KP�C�DQNWU�KPJCNGF�VJTQWIJ�VJG�WRRGT�CKTYC[U�KU�VCMGP�WR�D[�VJG�WRRGT�

CKTYC[U���6Q�EQORCTG�VJGUG�FCVC�YKVJ�TGUWNVU�QH�)GTTKV[�GV�CN��
�������KV�KU�PGEGUUCT[�VQ�CUUWOG

VJCV�KPURKTCVQT[�CPF�GZRKTCVQT[�WRVCMG�GHHKEKGPEKGU�CTG�GSWCN���6JGP�VJG�WPKFKTGEVKQPCN�WRVCMG

GHHKEKGPE[�QH�VJG�WRRGT�CKTYC[U�VQ�C�FGRVJ�EQORCTCDNG�VQ�VJCV�CV�YJKEJ�)GTTKV[�GV�CN��
�����

RQUKVKQPGF�VJGKT�UCORNKPI�ECVJGVGT�KU�CDQWV������YJKEJ�KU�CRRTQZKOCVGN[�����NGUU�VJCP�VJG

����TGUWNVU�QH�)GTTKV[�GV�CN��
��������6JKU�FKHHGTGPEG�OKIJV�DG�FWG�VQ�VJG�RTGUGPEG�QH�C

OQWVJRKGEG�KP�VJG�GZRGTKOGPVU�QH�*W�CPF�EQNNGCIWGU��YJKEJ�EQWNF�TGFWEG�VJG�WRVCMG�GHHKEKGPE[

QH�VJG�QTCN�RCVJYC[���6JG�HWPEVKQPCN�TGURQPUG�FCVC�QH�#FCOU�GV�CN��
������UWIIGUV�VJCV�VJKU

OKIJV�DG�VJG�ECUG���

6JG�HNQY�GZRGTKOGPVU�UJQYGF�VJCV�VJGTG�YCU�C�IGPGTCN�TKIJV�UJKHVKPI�QH�VJG�����8R

EWTXGU�YKVJ�KPETGCUKPI�HNQY�
K�G���KPETGCUKPI�HNQY�ECWUGU�C�FGGRGT�RGPGVTCVKQP�QH�1 �KPVQ�VJG�

NWPI�YKVJ�NQYGT�HTCEVKQPCN�WRVCMG�D[�VJG�EQPFWEVKPI�CKTYC[U����'XGPVWCNN[��CNN�QH�VJG�1 �KU�UVKNN�

CDUQTDGF���$TGCMVJTQWIJ�XQNWOG�UJQYGF�C�UKOKNCT�RCVVGTP�CV�CNN�HNQYU�
K�G���ITGCVGT�VJCP

RGPGVTCVKQP�XQNWOG�CV�UOCNN�8 �DWV�HNCVVGPKPI�QWV�CV�NCTIGT�8 ����#U�HNQY�KPETGCUGF��VJG�NGXGN�QHR R
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VJG�RNCVGCW�KPETGCUGF���&KURGTUKQP��CNVJQWIJ�EQPUVCPV�CU�C�HWPEVKQP�QH�8 �CV�CNN�HNQYU��KPETGCUGFR

NKPGCTN[�YKVJ�KPETGCUKPI�HNQY�

6JG�UVWFKGU�QH�*W�CPF�EQNNGCIWGU�KPXGUVKICVKPI�VJG�TQNG�QH�GZRQUWTG�TQWVG�KP

OQFWNCVKPI�1 �WRVCMG�GHHKEKGPEKGU�TGRQTVGF�VJCV�VJG�PQUG�CDUQTDGF�CRRTQZKOCVGN[�����OQTG�

VJCP�VJG�OQWVJ���6JKU�TGUWNV�KU�CV�XCTKCPEG�YKVJ�VJG�HKPFKPIU�QH�)GTTKV[�GV�CN��
�������YJKEJ

KPFKECVG�VJCV�VJGTG�YCU�QPN[�C�UNKIJVN[�JKIJGT�WRVCMG�D[�VJG�QTCN�RCVJYC[�YJGP�EQORCTGF�YKVJ

VJG�PCUCN�RCVJYC[���)GTTKV[�GV�CN��
������UVWFKGF�WRVCMG�D[�VJG�VYQ�RCVJYC[U�YKVJQWV�VJG�WUG�QH

C�OQWVJRKGEG�QT�CP[�QVJGT�FGNKXGT[�U[UVGO���5WDLGEVU�YGTG�HTGG�VQ�DTGCVJG�PCVWTCNN[���+V�KU

RQUUKDNG�VJCV�VJG�WUG�QH�OQWVJRKGEGU�CPF�PCUCN�ECPWNCU�KP�VJG�UVWFKGU�QH�*W�CPF�EQNNGCIWGU

ECWUGF�CTVKHCEVU��TGUWNVKPI�KP�VJGKT�HKPFKPIU�HQT�PCUCN�CPF�QTCN�WRVCMG�GHHKEKGPEKGU���6JG�UVWF[�QH

#FCOU�GV�CN��
������UWRRQTVU�VJKU��UJQYKPI�GPJCPEGF�RWNOQPCT[�HWPEVKQP�TGURQPUG�VQ

1 �FWTKPI�C�OQWVJRKGEG�GZRQUWTG�EQORCTGF�VQ�HCEG�OCUM�QTCN�GZRQUWTG���(KPCNN[��VJG�

EQPEGPVTCVKQP�FGRGPFGPEG�UVWFKGU�UJQYGF�VJCV�WRVCMG�GHHKEKGPE[�YCU�PQV�CHHGEVGF�D[�VJG

EQPEGPVTCVKQP�QH�KPURKTGF�1 �DGVYGGP�����VQ���RRO��KORN[KPI�VJCV�1 �WRVCMG�KU�IQXGTPGF�D[� �

NKPGCT�RTQEGUUGU�

1PG�QH�VJG�XGT[�WPKSWG�HGCVWTGU�QH�VJG�CRRTQCEJ�VQ�OGCUWTKPI�WRVCMG�GHHKEKGPE[

VCMGP�D[�*W�CPF�EQNNGCIWGU�KU�VJCV�VJG�1 �DQNWU�TGEQXGT[�FCVC�ECP�DG�WUGF�VQ�FGTKXG�NQECN�OCUU�

VTCPUHGT�EQGHHKEKGPVU�HQT�VJG�EQPFWEVKPI�CKTYC[U���4GIKQPCN�OCUU�VTCPUHGT�EQGHHKEKGPVU�FGTKXGF

GZRGTKOGPVCNN[�KP�VJKU�YC[�ECP�VJGP�DG�WUGF�CU�KPRWV�KPVQ�OCVJGOCVKECN�OQFGN�UKOWNCVKQPU�

VJGTGD[�RQVGPVKCNN[�NGCFKPI�VQ�OQTG�CEEWTCVG�OQFGNU�QH�1 �FQUG�VQ�VJG�46��

*W�CPF�EQNNGCIWGU�FGHKPG�VJG�RCTCOGVGT�-C�
RGT�UGEQPF��CU�QPG�VJCV�KU�UWKVCDNG�VQ

EJCTCEVGTK\G�NQECN�1 �CDUQTRVKQP���+V�KU�VJG�RTQFWEV�QH�VJG�QXGTCNN�-�
EGPVKOGVGTU�RGT�UGEQPF���

YJKEJ�TGHNGEVU�VJG�EQODKPGF�EQPVTKDWVKQP�QH�FKHHWUKQP�CPF�EJGOKECN�TGCEVKQP�VQ�WRVCMG��CPF�VJG

NQECN�UWTHCEG�XQNWOG�TCVKQ�
C��RGT�EGPVKOGVGT����(TQO�VJG�����8 �EWTXGU��VJGUG�KPXGUVKICVQTUR

FGTKXGF�XCNWGU�HQT�-C���6JWU��VJG�GZRGTKOGPVCNN[�FGTKXGF�OCUU�VTCPUHGT�EQGHHKEKGPVU�FGRGPFGF

QP�CUUWORVKQPU�CDQWV�CKTYC[�CPCVQO[�CPF�OQTRJQNQI[���#U�C�TGUWNV�QH�VJG�XCTKQWU

GZRGTKOGPVU��VJGUG�KPXGUVKICVQTU�HQWPF�C�PWODGT�QH�KORQTVCPV�RTQRGTVKGU�QH�-C�

i 6JG�RTQZKOCN�UWDEQORCTVOGPV�QH�VJG�PQUG�JCU�C�-C�VJCV�KU�����NCTIGT�VJCP�VJG

-C�HQT�VJG�RTQZKOCN�OQWVJ�EQORCTVOGPV�
UGG��JQYGXGT��VJG�EQOOGPV�OCFG�CDQXG

TGICTFKPI�VJG�PQUG�OQWVJ�FKHHGTGPEGU��

i -C	U�KP�VJG�WRRGT�CKTYC[�EQORCTVOGPV�YGTG�DGVYGGP������CPF������U�CPF

TGNCVKXGN[�KPUGPUKVKXG�VQ�HNQY��KPFKECVKPI�VJCV�FKHHWUKQP�TGUKUVCPEG�QH�1 �VJTQWIJ�VJG�

ICU�DQWPFCT[�NC[GT�KU�OWEJ�NGUU�VJCP�VJTQWIJ�VJG�OWEWU�HKNO���6JGUG�FCVC�CNUQ�CTG

EQPUKUVGPV�YKVJ�VJG�RKI�CPF�UJGGR�VTCEJGCG�GZRGTKOGPVU�QH�$GP�,GDTKC�GV�CN�


������

i +P�VJG�RTQZKOCN�CPF�FKUVCN�EQPFWEVKPI�CKTYC[�UWDEQORCTVOGPVU��
-C� �YCU��

NKPGCTN[�TGNCVGF�VQ�
HNQY� ��UWIIGUVKPI�VJCV�VJG�ICU�RJCUG�CDUQTRVKQP�TCVG�EQPUVCPV��

KU�FKTGEVN[�RTQRQTVKQPCN�VQ�HNQY���+P�NQYGT�CKTYC[U��VJGTGHQTG��FKHHWUKQP�TGUKUVCPEG

QH�VJG�ICU�DQWPFCT[�NC[GT�KU�KORQTVCPV���*W�CPF�EQNNGCIWGU�EQPENWFGF�VJCV�VJG�ICU

DQWPFCT[�NC[GT�EQPVTKDWVGU����VQ�����QH�VJG�QXGTCNN�FKHHWUKQP�TGUKUVCPEG�KP�VJG

EGPVTCN�CKTYC[�EQORCTVOGPV�

i 6JG�OCUU�VTCPUHGT�EQGHHKEKGPV�KP�VJG�NWPI�NKSWKF�NKPKPI�KU�GUVKOCVGF�VQ�HCNN�HTQO����

EO�U�KP�VJG�746�VQ������EO�U�KP�VJG�TGURKTCVQT[�CKTYC[U�

i 6JG�EJGOKECN�TGCEVKQP�TCVG�DGVYGGP�1 �CPF�VJG�NWPI�NKSWKF�NKPKPI�YCU�GUVKOCVGF�VQ�

DG�����¥��� �U������¥��� �U��CPF�����¥��� �U�KP�VJG�WRRGT�CKTYC[U��RTQZKOCN� � �

EQPFWEVKPI�CKTYC[U��CPF�FKUVCN�EQPFWEVKPI�CKTYC[U��TGURGEVKXGN[�
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i 6JG�QXGTCNN�OCUU�WRVCMG�EQGHHKEKGPVU�FGVGTOKPGF�KP�VJG�YQTM�QH�*W�
������CTG

UKIPKHKECPVN[�JKIJGT�VJCP�VJQUG�WUGF�KP�VJG�OQFGN�QH�/KNNGT�GV�CN��
��������+H�VJG

OCUU�VTCPUHGT�EQGHHKEKGPVU�KP�VJG�OQFGN�CTG�CFLWUVGF�WRYCTF��VJG�VQVCN�WRVCMG

GHHKEKGPE[�YQWNF�DG�JKIJGT�VJCP�OGCUWTGOGPVU�JCXG�UJQYP��TGSWKTKPI�C

FQYPYCTF�CFLWUVOGPV�QH�RWNOQPCT[�TGIKQP�OCUU�VTCPUHGT�EQGHHKEKGPVU�

)GTTKV[�GV�CN��
������VQQM�C�UQOGYJCV�OQTG�EQPXGPVKQPCN�CRRTQCEJ�KP�CP�CVVGORV�VQ

CESWKTG�TGIKQPCN�KPHQTOCVKQP�QP�1 �CDUQTRVKQP�KP�VJG�JWOCP�46���*GCNVJ[�UWDLGEVU�WPFGTYGPV�

VTCPUPCUCN�DTQPEJQUEQR[�YJKNG�KP�CP�GZRQUWTG�EJCODGT�KP�YJKEJ�����RRO�1 �YCU�RTGUGPV���

5WDLGEVU�YGTG�CUMGF�VQ�DTGCVJG�CV����DRO���+PURKTGF�CPF�GZRKTGF�CKT�YCU�UCORNGF�VJTQWIJ�C

6GHNQP�ECVJGVGT�VJCV�JCF�DGGP�RCUUGF�VJTQWIJ�VJG�DKQRU[�EJCPPGN�QH�VJG�DTQPEJQUEQRG�CPF

RQUKVKQPGF�CRRTQZKOCVGN[�KP�VJG�EGPVGT�QH�VJG�CKTYC[�NWOGP���6JG�CKT�YCU�FTCYP�KPVQ�C�TCRKF

TGURQPUG�1 �CPCN[\GT�
$GP�,GDTKC�CPF�7NVOCP��������$GP�,GDTKC�GV�CN���������YKVJ�C�����

TGURQPUG�VKOG�QH�����O.�U�YJKNG�WUKPI�GVJ[NGPG�CU�VJG�TGCEVKXG�CNMGPG���#XGTCIG�8 �YCU6

����O.��CPF�CXGTCIG�KPURKTCVQT[�HNQY�YCU�����O.�U���#KT�YCU�UCORNGF�HQT�HKXG�DTGCVJU�HTQO

CDQXG�VJG�XQECN�EQTFU��CV�VJG�GPVTCPEG�VQ�VJG�VTCEJGC��CDQXG�VJG�OCKP�DKHWTECVKQP�ECTKPC��CPF

OKFYC[�VJTQWIJ�VJG�DTQPEJWU�KPVGTOGFKWU���(NQY�YCU�OGCUWTGF�UKOWNVCPGQWUN[�D[�C

RPGWOQVCEJ�CVVCEJGF�VQ�C�UKORNG�E[NKPFTKECN�OQWVJRKGEG���$GHQTG�CPF�CHVGT�GCEJ�OGCUWTGOGPV�

C�UGV�QH�UCORNGU�HTQO�VJG�OQWVJ�YCU�EQNNGEVGF�HQT�TGHGTGPEG���7RVCMG�YCU�FGHKPGF�CU�VJG

HTCEVKQP�QH�1 �OCUU�NQUV�CETQUU�CP[�CPCVQOKECN�UGIOGPV��OCUU�YCU�FGVGTOKPGF�D[�KPVGITCVKPI�

VJG�RTQFWEV�QH�1 �EQPEGPVTCVKQP�CPF�HNQY���$[�YC[�QH�EQORCTKUQP�YKVJ�VJG�QVJGT�JWOCP�1� �

WRVCMG�UVWFKGU��)GTTKV[�GV�CN��
������HQWPF�VJCV�VQVCN�46�WRVCMG�QH�1 �OGCUWTGF�KP�VJKU�HCUJKQP�

YCU�������6JKU�KU�JKIJGT�VJCP�VJG�TGUVKPI�FCVC�QH�9KGUVGT�GV�CN��
�������JQYGXGT��VJG�CXGTCIG

8 �KP�VJKU�UVWF[�QH�����O.��EQORCTGF�YKVJ�VJG�����O.��86�TGRQTVGF�D[�9KGUVGT�GV�CN��
�����6

OC[�CEEQWPV�HQT�VJKU�FKHHGTGPEG���9JGP�)GTTKV[�GV�CN��
������EQORWVGF�VJG�WPKFKTGEVKQPCN

WRVCMG�GHHKEKGPEKGU�DGVYGGP�VJG�OQWVJ�CPF�VJG�XCTKQWU�UCORNKPI�UKVGU��VJG[�HQWPF�VJCV������

�����������CPF�������QH�VJG�1 �RCUUKPI�KPVQ�VJG�OQWVJ�KU�VCMGP�WR�D[�UVTWEVWTGU�WR�VQ�VJG�

XQECN�EQTFU��VJG�WRRGT�VTCEJGC��VJG�OCKP�DKHWTECVKQP�ECTKPC��CPF�VJG�DTQPEJWU�KPVGTOGFKWU�

TGURGEVKXGN[���6JG[�CNUQ�EQORWVGF�VJG�WPKFKTGEVKQPCN�WRVCMG�GHHKEKGPEKGU�CETQUU�KPFKXKFWCN

CKTYC[�UGIOGPVU���������DGVYGGP�VJG�OQWVJ�CPF�LWUV�CDQXG�VJG�XQECN�EQTFU��������HTQO

CDQXG�VJG�XQECN�EQTFU�VQ�VJG�WRRGT�VTCEJGC��������HTQO�VJG�WRRGT�VTCEJGC�VQ�VJG�OCKP

DKHWTECVKQP�ECTKPC��CPF�GUUGPVKCNN[�\GTQ�DGVYGGP�VJG�ECTKPC�CPF�DTQPEJWU�KPVGTOGFKWU���6JG

WRVCMG�DGVYGGP�VJG�OQWVJ�CPF�LWUV�CDQXG�VJG�XQECN�EQTFU�KU�EQPUKFGTCDN[�NQYGT�VJCP�VJCV

OGCUWTGF�GCTNKGT�D[�)GTTKV[�GV�CN��
�������GXGP�EQPUKFGTKPI�VJG�HCEV�VJCV��KP�VJG�GCTNKGT�UVWF[�

RGCM�RNCVGCWU�YGTG�WUGF���#U�JCU�DGGP�PQVGF�GCTNKGT��KV�KU�RQUUKDNG�VJCV�VJG�OQWVJRKGEG�RNC[GF�C

TQNG�KP�TGFWEKPI�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�OQWVJ���6JG�WRVCMG�GHHKEKGPE[�QH�1 �CETQUU�VJG�

VTCEJGC�KU�KP�NKPG�YKVJ�VJG�FCVC�HTQO�UJGGR�CPF�RQTEKPG�VTCEJGCG�CV�VJG�JKIJGT�HNQY�TCVGU�
$GP�

,GDTKC�GV�CN�����������6JG�RTGUGPV�FCVC�CTG�CNUQ�EQPUKUVGPV�YKVJ�VJG�DQNWU�WRVCMG�FCVC�QH�*W


������CPF�EQNNGCIWGU��YJKEJ�CNUQ�YGTG�CESWKTGF�YKVJ�C�OQWVJRKGEG���9JGP�VJG�1 �DQNWU�FCVC�

CTG�WUGF�VQ�EQORWVG�WPKFKTGEVKQPCN�WRVCMG�GHHKEKGPEKGU�
CUUWOKPI�VJCV�VJG�UGIOGPVCN�GHHKEKGPEKGU

CTG�VJG�UCOG�QP�KPURKTCVKQP�CPF�GZRKTCVKQP���VJG�*W�GV�CN��
����D��FCVC�[KGNF�WRVCMG�GHHKEKGPEKGU

QH�������������CPF�����DGVYGGP�VJG�OQWVJ�CPF�VJG�XQECN�EQTFU��VJG�WRRGT�VTCEJGC��VJG�OCKP

DKHWTECVKQP�ECTKPC��CPF�VJG�DTQPEJWU�KPVGTOGFKWU��TGURGEVKXGN[���6JG�1 �DQNWU�FCVC�CTG��

VJGTGHQTG��KP�IQQF�CEEQTF�YKVJ�VJG�FCVC�QH�)GTTKV[�GV�CN��
��������6JG�OGCUWTGF�WRVCMG

GHHKEKGPEKGU�CETQUU�CKTYC[�UGIOGPVU�ENGCTN[�CRRGCT�VQ�DG�JKIJGT�VJCP�VJQUG�RTGFKEVGF�D[�VJG

OQFGN�QH�/KNNGT�GV�CN��
��������+H�JKIJGT�WRVCMG�EQGHHKEKGPVU�KP�VJG�EQPFWEVKPI�CKTYC[U�YGTG

WUGF�KP�VJG�OQFGN�QH�/KNNGT�GV�CN��
�������VJG�OQFGN�YQWNF�QXGTGUVKOCVG�VQVCN�46�1 �WRVCMG���
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6Q�CFLWUV�HQT�VJKU��RWNOQPCT[�WRVCMG�EQGHHKEKGPVU�YQWNF�JCXG�VQ�DG�TGFWEGF���7PHQTVWPCVGN[�

VJG�FCVC�QH�*W�CPF�CUUQEKCVGU�ECPPQV�RTQXKFG�KPHQTOCVKQP�DG[QPF�VJG�EQPFWEVKPI�CKTYC[U����

)GTTKV[�GV�CN��
������CNUQ�OGCUWTGF�1 �YCUJQWV�XQNWOGU�
K�G���VJG�GZRKTGF�XQNWOGU�

TGSWKTGF�VQ�ECWUG�C�URGEKHKGF�FTQR�KP�1 �EQPEGPVTCVKQP����6JKU�V[RG�QH�FCVC�RTQXKFGU�KPUKIJV�KPVQ�

VJG�NQECVKQP�QH�OCLQT�UKVGU�QH�1 �WRVCMG���#V�VJG�OQWVJ��VJG�����YCUJQWV�XQNWOG�YCU�����O.��

CPF��CV�VJG�WRRGT�VTCEJGC��VJG�����YCUJQWV�XQNWOG�YCU����O.���$[�VJG�VKOG�VJG�GPVKTG

CPCVQOKECN�FGCF�URCEG�QH�VJG�NWPIU�YCU�YCUJGF�QWV��VJG�1 �EQPEGPVTCVKQP�JCF�HCNNGP�VQ�\GTQ�


)GTTKV[�GV�CN�����������+V�KU�WPENGCT�YJGVJGT�VJG�CDUGPEG�QH�TGEQXGTGF�1 �CHVGT�YCUJQWV�QH�VJG�

EQPFWEVKPI�CKTYC[U�YCU�FWG�VQ�1 �PQV�RGPGVTCVKPI�DG[QPF�VJG�EQPFWEVKPI�CKTYC[U�QT�VQ�CNN�QH�

VJG�1 �VJCV�RGPGVTCVGF�DG[QPF�VJG�EQPFWEVKPI�CKTYC[U�DGKPI�CDUQTDGF���6JG�NCVVGT�RQUUKDKNKV[�KU�

OQTG�NKMGN[�DCUGF�QP�VJG�QDUGTXCVKQPU�QH�*W�
������

+P�CUUGUUKPI�VJG�YQTM�QH�)GTTKV[�GV�CN��
�������KV�KU�UKIPKHKECPV�VQ�PQVG�VJCV�VJGUG

KPXGUVKICVQTU�OGCUWTGF�GZRKTGF�RNCVGCWU�QH�1 �EQPEGPVTCVKQP�VJCV�YGTG�\GTQ���6JKU�EQPVTCUVU�

YKVJ�VJG�GCTNKGT�YQTM�QH�)GTTKV[�GV�CN��
������������KP�YJKEJ�C�PQP�\GTQ�GZRKTCVQT[�RNCVGCW�YCU

QDUGTXGF���6JG�PQP�\GTQ�GZRKTCVQT[�RNCVGCW�OC[�JCXG�DGGP�FWG�VQ�C�PWODGT�QH�HCEVQTU�VJCV�CTG

WPENGCT���$GECWUG�GVJ[NGPG�YCU�VJG�TGCEVKPI�CNMGPG�KP�CNN�ECUGU��KV�KU�WPNKMGN[�VJCV�KPVGTHGTGPEG

YKVJ�QVJGT�ICUGU�UWEJ�CU�ECTDQP�FKQZKFG�
%1 ��YCU�TGURQPUKDNG���#PQVJGT�RQUUKDKNKV[�KU�VJCV�1� �

KP�VJG�GCTN[�GZRKTCVQT[�RJCUG�DGECOG�GPVTCKPGF�KP�VJG�RQUVGTKQT�QTQRJCT[PZ�CPF�RGTUKUVGF�HQT

VJG�FWTCVKQP�QH�GZRKTCVKQP�

������� +PVGTEQORCTKUQP�QH�1\QPG�&QUKOGVT[�5VWFKGU
6JG�RTGXKQWU�UGEVKQPU�GORJCUK\GF�VJG�OGVJQFU�CPF�TGUWNVU�QH�KPFKXKFWCN

GZRGTKOGPVCN�UVWFKGU�QP�1 �FQUKOGVT[���6JKU�UGEVKQP�YKNN�HQEWU�QP�EQORCTKUQPU�QH�VJG�KP�XKXQ�

UVWFKGU�YKVJ�GCEJ�QVJGT�CPF�YKNN�FTCY�QP�VJGUG�EQORCTKUQPU�VQ�CTTKXG�CV�EQPENWUKQPU�TGICTFKPI

VJG�WVKNKV[�QH�VJGUG�FCVC�HQT�GZVTCRQNCVKQP�RWTRQUGU���6JG�FKUEWUUKQP�YKNN�DG�FKXKFGF�KPVQ�VJTGG

UGEVKQPU��HQEWUKPI�QP�VQVCN�46�WRVCMG�GHHKEKGPE[��WPKFKTGEVKQPCN�746�WRVCMG�GHHKEKGPE[��CPF

.46�WRVCMG�GHHKEKGPE[�

6JGTG�CTG�VYQ�ECVGIQTKGU�VJCV�FKUVKPIWKUJ�XCTKQWU�FCVC�UGVU�COQPI�GCEJ�QVJGT���6JG

HKTUV�ECVGIQT[�KU�VJG�OQWVJ�PQUG�ECVGIQT[�NKUVGF�KP�VJG�6CDNGU�����VQ�������5VWFKGU�KPFKECVGF�D[

�/��QT��0��YGTG�RGTHQTOGF�YKVJ�WPGPEWODGTGF�DTGCVJKPI�D[�GKVJGT�QTCN�
/��QT�PCUCN�
0�

DTGCVJKPI���7PGPEWODGTGF�KPFKECVGU�VJG�CDUGPEG�QH�C�OQWVJRKGEG�QT�ECPWNC���&CVC�NKUVGF�CU

�/�0��CTG�RQQNGF�HTQO�FCVC�GPEQORCUUKPI�QTCN�CPF�PCUCN�DTGCVJKPI���&CVC�UJQYP�CU

�/QWVJRKGEG��QT��0CUCN�ECPWNC��CTG�CESWKTGF�WUKPI�VJGUG�FGXKEGU�VQ�FGNKXGT�VJG�1 �VQ�VJG�

CPKOCN�QT�JWOCP�UWDLGEV��QT�VQ�OGCUWTG�HNQY����

6JG�UGEQPF�ECVGIQT[�KU�VJG�OGVJQF�WUGF�VQ�EQORWVG�1 �WRVCMG�GHHKEKGPE[���6JGTG�CTG�

GUUGPVKCNN[�VYQ�OGVJQFU���1PG�OGVJQF��TGHGTTGF�VQ�CU�VJG�UVGCF[�UVCVG�OGVJQF��TGNKGU�QP

OGCUWTKPI�VJG�NQUU�QH�1 �HTQO�C�UVGCF[�CKT�HNQY�OQXKPI�CETQUU�CP�CPCVQOKECN�UVTWEVWTG���

#P�GZCORNG�KU�VJG�FCVC�QH�;QMQ[COC�CPF�(TCPM�
������KP�YJKEJ�C�EQPUVCPV�HNQY�QH�Q\QPCVGF

CKT�VJTQWIJ�VJG�746�QH�C�FQI�YCU�OCKPVCKPGF�D[�C�VTCEJGCN�ECPWNC�CVVCEJGF�VQ�C�RWOR���7RVCMG

GHHKEKGPE[�YCU�OGCUWTGF�D[�EJCPIGU�KP�GSWKNKDTKWO�1 �EQPEGPVTCVKQP���#PQVJGT�GZCORNG�KU�VJG�

UVWF[�QH�)GTTKV[�GV�CN��
�������YJKEJ�WUGF�VJG�UVGCF[�UVCVG�OGVJQF�D[�OGCUWTKPI�VJG�RGCM

KPURKTCVQT[�CPF�OKPKOWO�GZRKTCVQT[�1 �EQPEGPVTCVKQPU�VJTQWIJ�C�ECVJGVGT�KP�VJG�RQUVGTKQT�

RJCT[PZ���6JGUG�OGCUWTGOGPVU�YGTG�EQORCTGF�VQ�VJG�CODKGPV�EJCODGT�EQPEGPVTCVKQP�VQ�QDVCKP

WRVCMG�GHHKEKGPEKGU�QH�VJG�746�CPF�.46���6JG�UGEQPF�OGVJQF�KU�TGHGTTGF�VQ�CU�VJG�PQP�UVGCF[

UVCVG�OGVJQF���6JKU�OGVJQF�WUGU�VJG�KPVGITCVKQP�QH�VJG�RTQFWEV�QH�HNQY�CPF�1 �EQPEGPVTCVKQP�VQ�

EQORWVG�1 �OCUUGU�VJCV��KP�VWTP��CTG�WUGF�VQ�EQORWVG�
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6CDNG�������6QVCN�4GURKTCVQT[�6TCEV�7RVCMG�&CVCC

5RGEKGU /QWVJ�0QUG /GVJQF 8 
O.� (NQY 
O.�U� H 
DRO� ( 4GHGTGPEG
6

+PURKTCVQT[
D

V

*WOCP / 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����E

*WOCP 0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����E

*WOCP / 0QP�UVGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ��� ��� �� ���� 9KGUVGT GV CN� 
�����

*WOCP 0 0QP�UVGCF[ ��� ��� �� ���� 9KGUVGT GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� ��� �� ���� *W GV CN� 
����D�

*WOCP /QWVJRKGEG 0QP�UVGCF[ ����� ��� ��� ���� *W GV CN� 
����D�

4CV 
(���� 0 0QP�UVGCF[ ��� ���� ��� ���� 9KGUVGT GV CN� 
�����

4CV 
5�&� 0 0QP�UVGCF[ ��� ��� ��� ���� 9KGUVGT GV CN� 
�����

4CV 
.QPI�'XCPU� 0 0QP�UVGCF[ ��� ���� ��� ���� 9KGUVGT GV CN� 
�����

4CV 
(���� 0 0QP�UVGCF[ ��� ���� ��� ���� *CVEJ GV CN� 
�����

)WKPGC RKI 0 0QP�UVGCF[ ��� ��� �� ���� 9KGUVGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� / � OQWVJ GZRQUWTG D[ PCVWTCN DTGCVJKPI� 0 � PCUCN GZRQUWTG D[ PCVWTCN DTGCVJKPI�C

/�0 � RQQNGF FCVC HTQO OQWVJ CPF PCUCN GZRQUWTG� /QWVJRKGEG � GZRQUWTG D[ OQWVJRKGEG� 5VGCF[ � WRVCMG EQORWVGF FWTKPI EQPUVCPV

WPKFKTGEVKQPCN HNQY� 0QP�UVGCF[ � WRVCMG EQORWVGF D[ KPVGITCVKQP FWTKPI E[ENKE DTGCVJKPI� ( � VQVCN 46 WRVCMG�
V

H KU GKVJGT OGCUWTGF QT KU EQORWVGF HTQO TGRQTVGF HNQYU CPF XQNWOGU�D

6QVCN 46 WRVCMG TGRQTVGF D[ )GTTKV[ GV CN� 
����� CPF )GTTKV[ GV CN� 
����� FKF PQV KPENWFG VJG EQPVTKDWVKQP HTQO 746 WRVCMG GHHKEKGPE[E

FWTKPI GZRKTCVKQP� 6JG FCVC KPENWFG CP GZRKTCVQT[ 746 EQPVTKDWVKQP� CUUWOKPI KV GSWCNU KPURKTCVQT[ 746 WRVCMG GHHKEKGPE[�

WRVCMG���6JG�UVWFKGU�QH�9KGUVGT�GV�CN��
������KP�TQFGPVU��CPF�9KGUVGT�GV�CN��
������KP�JWOCPU

CTG�GZCORNGU�QH�VJKU�VGEJPKSWG��CU�KU�VJG�UVWF[�QH�)GTTKV[�GV�CN��
������

6QVCN�4GURKTCVQT[�6TCEV�7RVCMG�'HHKEKGPE[
6CDNG�����RTQXKFGU�C�UWOOCT[�QH�KP�XKXQ�FCVC�KP�CNN�CPKOCN�URGEKGU�QH�TGURKTCVQT[

VTCEV�1 �WRVCMG�GHHKEKGPE[�
( ����6JG�FCVC�TGRQTVGF�HQT�VJG�UVWFKGU�QH�)GTTKV[�GV�CN��
������������ V

JCXG�DGGP�CFLWUVGF�HTQO�VJG�RWDNKUJGF�XCNWGU�VQ�CEEQWPV�HQT�VJG�HCEV�VJCV�VJG�( �EKVGF�KP�VJQUGV

RCRGTU�FKF�PQV�KPENWFG�WRVCMG�KP�VJG�746�QP�GZRKTCVKQP���6Q�OCMG�VJG�CFLWUVOGPV��VJG�746�

WRVCMG�GHHKEKGPE[�QP�GZRKTCVKQP�YCU�CUUWOGF�VQ�GSWCN�VJG�KPURKTCVQT[�WRVCMG�GHHKEKGPE[���6JG

( �FCVC�NKUVGF�HQT�VJG�UVWF[�QH�*W�GV�CN��
����D��YGTG�FGTKXGF�HTQO�VJGKT�DQNWU�TGEQXGT[�FCVC�D[V

KPVGITCVKPI�VJG�FCVC�QXGT�VJG�FGUKTGF�8 ���$GECWUG�*W�GV�CN��
����D��EQWNF�PQV�TGEQXGT�DQNWUGU6

HTQO�C�FGRVJ�ITGCVGT�VJCP�����O.��KV�YCU�CUUWOGF�VJCV�CP[�DQNWU�FGNKXGTGF�
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6CDNG�������7PKFKTGEVKQPCN�7RRGT�4GURKTCVQT[�6TCEV
7RVCMG�'HHKEKGPE[�&CVCC

5RGEKGU /QWVJ�0QUG /GVJQF (NQY 
O.�U� H 
DRO� ( 4GHGTGPEG

+PURKTCVQT[
D

WTV

*WOCP / 5VGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP 0 5VGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� �� ���� 7NVOCP GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� �� ���� 7NVOCP GV CN� 
�����

&QI 
DGCING� 0CUCN ECPWNC 5VGCF[ ���� 0�# ���� ;QMQ[COC CPF (TCPM 
�����E

&QI 
DGCING� 0CUCN ECPWNC 5VGCF[ ��� 0�# ���� ;QMQ[COC CPF (TCPM 
�����

&QI 
DGCING� /QWVJRKGEG 5VGCF[ ���� 0�# ���� ;QMQ[COC CPF (TCPM 
�����

&QI 
DGCING� /QWVJRKGEG 5VGCF[ ��� 0�# ���� ;QMQ[COC CPF (TCPM 
�����

4CV 
(���� 0 0QP�UVGCF[ ���� ��� ���� *CVEJ GV CN� 
�����

)WKPGC RKI 0 5VGCF[ ��� 0�# ���� /KNNGT GV CN� 
�����

4CDDKV 0 5VGCF[ ���� 0�# ���� /KNNGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� / � OQWVJ GZRQUWTG D[ PCVWTCN DTGCVJKPI� 0 � PCUCN GZRQUWTG D[ PCVWTCN DTGCVJKPI�C

/�0 � RQQNGF FCVC HTQO OQWVJ CPF PCUCN GZRQUWTG� /QWVJRKGEG � GZRQUWTG D[ OQWVJRKGEG� 0CUCN ECPWNC � GZRQUWTG D[ PCUCN ECPWNC�

5VGCF[ � WRVCMG EQORWVGF FWTKPI EQPUVCPV WPKFKTGEVKQPCN HNQY� 0QP�UVGCF[ � WRVCMG EQORWVGF D[ KPVGITCVKQP FWTKPI E[ENKE DTGCVJKPI�

( � VQVCN 46 WRVCMG�
V

H KU GKVJGT OGCUWTGF QT KU EQORWVGF HTQO HNQYU CPF 8 �D

6

0�# � PQV CRRNKECDNG�E

VQ�C�FGRVJ�ITGCVGT�VJCP�����O.�YCU�CDUQTDGF�EQORNGVGN[���6JG�FGTKXCVKQP�QH�( �HTQO�VJG�DQNWUV

FCVC�YCU�FQPG�HQT�8 U�QH�����CPF�������O.��6

6Q�CUUGUU�VJG�EQPUKUVGPE[�QH�VJG�FCVC��KV�KU�WUGHWN�VQ�GZCOKPG�KV�CU�C�HWPEVKQP�QH�HNQY��

(KIWTG�����UJQYU�( �CU�C�HWPEVKQP�QH�KPURKTCVQT[�HNQY�HQT�CNN�JWOCP�UVWFKGU���6JG�( �HTQO�VJGV V

DQNWU�TGEQXGT[�FCVC�QH�*W�GV�CN��
������CTG�UJQYP�HQT�8 U�QH�������������CPF�������O.����#P6

QXGTXKGY�QH�VJG�FCVC�UWIIGUVU�VJCV��YKVJ�TGURGEV�VQ�( ��VJGTG�KU�IQQF�CITGGOGPV�COQPI�VJGV

XCTKQWU�GZRGTKOGPVCN�OGVJQFU�HQT�JWOCPU���6JG�FCVC�ENGCTN[�UJQY�VJCV�( �FGETGCUGU�YKVJV

KPETGCUKPI�HNQY�CPF�KPETGCUGU�YKVJ�KPETGCUKPI�8 ��DQVJ�QH�YJKEJ�CTG�SWCNKVCVKXGN[�EQPUKUVGPV6

YKVJ�OQFGN�RTGFKEVKQPU��

1PG�QDUGTXCVKQP�KU�SWKVG�RTQOKPGPV���VJG�TCV�FCVC�QH�9KGUVGT�GV�CN��
������CPF�*CVEJ

GV�CN��
������
PQV�UJQYP�KP�(KIWTG������CTG�EQPUKFGTCDN[�NQYGT�VJCP�VJG�JWOCP�FCVC���'XGP�KH�KV

KU�CUUWOGF�VJCV�VJG�TCVU�YGTG�DTGCVJKPI�WR�VQ�VJTGG�VKOGU�TGUVKPI�XGPVKNCVKQP�
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6CDNG�������.QYGT�4GURKTCVQT[�6TCEV�7RVCMG�'HHKEKGPE[�&CVCC

5RGEKGU /QWVJ�0QUG /GVJQF 8 
O.�U� (NQY 
O.�U� H 
DRO� ( 4GHGTGPEG
6

+PURKTCVQT[
D

NTV

*WOCP /�0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /�0 5VGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 0QP�UVGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP / 5VGCF[ ����� ����� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� ��� �� ���� )GTTKV[ GV CN� 
�����

*WOCP /QWVJRKGEG 0QP�UVGCF[ ��� ��� �� ���� *W GV CN� 
����D�

*WOCP /QWVJRKGEG 0QP�UVGCF[ ����� ��� ��� ���� *W GV CN� 
����D�

&QI 
DGCING� 0�# 0QP�UVGCF[ ��� ��� �� ���� ;QMQ[COC CPF (TCPME


�����

&QI 
DGCING� 0�# 0QP�UVGCF[ ��� ��� �� ���� ;QMQ[COC CPF (TCPM


�����

4CV 
(���� 0 0QP�UVGCF[ ��� ���� ��� ���� *CVEJ GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� / � OQWVJ GZRQUWTG D[ PCVWTCN DTGCVJKPI� 0 � PCUCN GZRQUWTG D[ PCVWTCN DTGCVJKPI�C

/�0 � RQQNGF FCVC HTQO OQWVJ CPF PCUCN GZRQUWTG� /QWVJRKGEG � GZRQUWTG D[ OQWVJRKGEG� 0CUCN ECPWNC � GZRQUWTG D[ PCUCN ECPWNC�

5VGCF[ � WRVCMG EQORWVGF FWTKPI EQPUVCPV WPKFKTGEVKQPCN HNQY� 0QP�UVGCF[ � WRVCMG EQORWVGF D[ KPVGITCVKQP FWTKPI E[ENKE DTGCVJKPI�

( � VQVCN 46 WRVCMG�
V

H KU GKVJGT OGCUWTGF QT KU EQORWVGF HTQO HNQYU CPF 8 �D

6

0�# � PQV CRRNKECDNG�E


GSWKXCNGPV�VQ�CP�KPURKTCVQT[�HNQY�KP�JWOCPU�QH�CRRTQZKOCVGN[�������O.�U���VJG�TCV�FCVC�YQWNF

UVKNN�DG��UKIPKHKECPVN[�NQYGT�VJCP�YJCV�YCU�OGCUWTGF�KP�JWOCPU���6JG�EQPUKUVGPE[�QH�VJG�JWOCP

FCVC�QH�9KGUVGT�GV�CN��
������
KP�YJKEJ�VJG�UCOG�OGVJQFQNQI[�YCU�WUGF�VQ�OGCUWTG�( �KPV

JWOCPU�CU�YCU�WUGF�HQT�TCVU��YKVJ�VJG�QVJGT�JWOCP�FCVC�UVTQPIN[�UWIIGUVU�VJCV�VJG�NQY�( �KP�TCVUV

KU��PQV�C�HWPEVKQP�QH�VJG�OGVJQFQNQI[�GORNQ[GF���1XGTCNN��VJG�GXKFGPEG�TGCUQPCDN[�RQKPVU�VQ�VJG

EQPENWUKQP�VJCV�( �KP�C�TCV�KU�UOCNNGT�VJCP�KP�C�JWOCP���V

7PKFKTGEVKQPCN�7RRGT�4GURKTCVQT[�6TCEV�7RVCMG
6CDNG�����UWOOCTK\GU�VJG�FCVC�QP�VJG�WPKFKTGEVKQPCN�1 �WRVCMG�GHHKEKGPE[�QH�VJG�

746�
( ����+P�IGPGTCN��( �FGUETKDGU�VJG�WRVCMG�GHHKEKGPE[�QH�CPCVQOKECN�UVTWEVWTGU�RTQZKOCN�VQWTV WTV

VJG�NCT[PZ���#�RQUUKDNG�GZEGRVKQP�VQ�VJKU�CTG�VJG�FCVC�QH�*W�GV�CN��
����D����+P�VJCV�UVWF[��CPF

QVJGT�DQNWU�UVWFKGU��KV�YCU�CUUWOGF�VJCV�VJG�746�KU�VJG�XQNWOG�QH�VJG�46����O.�FKUVCN�VQ�VJG

NKRU���6JKU�OC[�QT�OC[�PQV�KPENWFG�VJG�NCT[PZ���

6JG�YKFG�XCTKGV[�QH�746�WRVCMG�FCVC�KP�FKHHGTGPV�URGEKGU�CPF�WPFGT�FKHHGTGPV�HNQY

EQPFKVKQPU�CNNQYU�UQOG�KPVTC��CPF�KPVGTURGEKGU�EQORCTKUQPU���6Q�OCMG��EQORCTKUQPU�COQPI

FKHHGTGPV�URGEKGU��JQYGXGT��TGSWKTGU�CUUWORVKQPU�CDQWV�VJG�UECNKPI�QH��DTGCVJKPI�RCVVGTPU

COQPI�URGEKGU���)GTTKV[�
������GZCOKPGF�PCUQRJCT[PIGCN�WRVCMG�FCVC�CXCKNCDNG�KP�FKHHGTGPV

URGEKGU�CV�VJCV�VKOG�D[�GZCOKPKPI�VJG�FCVC�CU�C�HWPEVKQP�QH�VJG�TCVKQ�QH�RTGFKEVGF�TGUVKPI�HNQY�VQ

OGCUWTGF�HNQY�
UECNGF�HNQY����6JG�RTGFKEVGF�HNQYU�YGTG�QDVCKPGF�WUKPI�VJG�CNNQOGVTKE�



V  = 500 mL V  = 1,000 mL
Hu et al. (1994)

V  = 1,500 mL V  = 825 mL
Gerrity et al. (1995)

V  = 1,239 mL
Gerrity et al. (1994)

V  = 1,650 mL
Gerrity et al. (1993)

V  = 631 mL
Wiester et al. (1995)
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(KIWTG����� 6QVCN�TGURKTCVQT[�VTCEV�WRVCMG�CU�C�HWPEVKQP�QH�KPURKTCVQT[�HNQY�KP�JWOCPU�

GSWCVKQPU�QH�)W[VQP�
��������1\QPG�WRVCMG�GHHKEKGPE[�QH�VJG�746�YCU�VJGP�FGUETKDGF�CU�C

UKPING�HWPEVKQP�QH�UECNGF�HNQY�CPF�URGEKGU�YGKIJV���9JGP�PGYGT�FCVC�DGEQOG�CXCKNCDNG��VJKU

CRRTQCEJ�ECP�DG�GZVGPFGF�VQ�746�FCVC�CESWKTGF�D[�DQVJ�OQWVJ�CPF�PCUCN�DTGCVJKPI��

(KIWTG�����UJQYU�����( �HQT�PCUCN�DTGCVJKPI�RNQVVGF�CU�C�HWPEVKQP�QH�VJG�TCVKQWTV

DGVYGGP�RTGFKEVGF�CPF�OGCUWTGF�HNQY���#U�YKVJ�VJG�RTGXKQWU�YQTM�QH�)GTTKV[�
�������CNN�QH�VJG

FCVC��GZEGRV�VJG�DGCING�FQI�FCVC��CTG�TQWIJN[�EQPUKUVGPV�YKVJ�GCEJ�QVJGT���6JG�DQF[�YGKIJV

FGRGPFGPEG�QH�VJG�)GTTKV[�
������CPCN[UKU�KU�KNNWUVTCVGF�D[�VJG�VYQ�FCUJGF�NKPGU�TGRTGUGPVKPI�VJG

RTGFKEVGF�TCPIG�QH�HNQY�FGRGPFGPEKGU�DGVYGGP�TCVU�
NQYGT�NKPG��CPF�JWOCPU�
WRRGT�NKPG����#NN

URGEKGU��GZEGRV�VJG�DGCING�FQIU��HCNN�YKVJKP�VJGUG�DQWPFCTKGU���

(KIWTG�����UJQYU�VJG�FCVC�HQT�����( �D[�VJG�QTCN�TQWVG�RNQVVGF�KP�VJG�UCOGWTV

OCPPGT���#NN�QH�VJG�FCVC�CTG�HQT�JWOCPU�GZEGRV�HQT�VJG�VYQ�DGCING�FQI�FCVC�RQKPVU���5GXGTCN

QDUGTXCVKQPU�CTG�YQTVJ�PQVKPI���(KTUV��VJG�FCVC�HQT�VJG�DGCING�FQI�CRRGCT�VQ�DG�EQPUKUVGPV�YKVJ

VJG�JWOCP�FCVC���6JG�CPCN[UKU�QH�)GTTKV[�
������RTGFKEVU�VJCV�VJG�JWOCP�FCVC�IGPGTCNN[�YQWNF

NKG�CDQXG�VJG�FQI�FCVC��CNVJQWIJ�PQV�VQ�C�NCTIG�FGITGG���6JKU�UWIIGUVU�VJCV�VJG�QTCN�RCUUCIG�QH

VJG�FQI�OC[�JCXG�1 �UETWDDKPI�RTQRGTVKGU�UKOKNCT�VQ�VJG�JWOCP�QTCN�RCUUCIG���5GEQPF��YKVJKP�

VJG�JWOCP�FCVC��WUG�QH�C�OQWVJRKGEG�CRRGCTU�VQ�TGFWEG�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�QTCN

RCUUCIGYC[���6JG�ENQUGF�FKCOQPFU�KP�(KIWTG�����CTG�VJG�FCVC�HTQO�VJG�UVWF[�QH�)GTTKV[�GV�CN�
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(KIWTG����� 7PKFKTGEVKQPCN�WRVCMG�GHHKEKGPE[�KP�VJG�WRRGT�TGURKTCVQT[�VTCEV�D[�VJG�PCUCN
RCVJYC[���6JG�TCVKQ�QH�RTGFKEVGF�TGUVKPI�HNQY�VQ�OGCUWTGF�HNQY�KU�C�YC[�VQ
UECNG�HNQY�VQ�CNNQY�HQT�KPVGTURGEKGU�EQORCTKUQPU���6JG�DGCING�FQI�FCVC�CTG
HTQO�;QMQ[COC�CPF�(TCPM�
�������VJG�TCV�FCVC�CTG�HTQO�*CVEJ�GV�CN��
������
VJG�TCDDKV�CPF�IWKPGC�RKI�FCVC�CTG�HTQO�/KNNGT�GV�CN��
�������CPF�VJG�JWOCP
FCVC�CTG�HTQO�)GTTKV[�GV�CN��
������
ENQUGF�USWCTG��CPF�7NVOCP�GV�CN��
�����

QRGP�FKCOQPF����.KPGU�TGRTGUGPVKPI�RTGFKEVKQPU�HQT�WRVCMG�GHHKEKGPE[�CTG
HTQO�)GTTKV[�
������


�������YJKEJ�KPXQNXGF�WPGPEWODGTGF�DTGCVJKPI���6JGUG�FCVC�IGPGTCNN[�CTG�NQYGT�VJCP�VJG�FCVC

QH�*W�GV�CN��
������CPF�QH�)GTTKV[�GV�CN��
��������6JG�HCEV�VJCV�VJG�*W�GV�CN��
������CPF�)GTTKV[

GV�CN��
������FCVC�CTG�EQPUKUVGPV�YKVJ�GCEJ�QVJGT�UWRRQTVU�VJKU�URGEWNCVKQP���6JKU�QDUGTXCVKQP

OC[�CEEQWPV�HQT�VJG�TGUWNV�QH�7NVOCP�GV�CN��
������VJCV�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�746�KU

ITGCVGT�D[�VJG�PCUCN�RCVJYC[�VJCP�D[�VJG�QTCN�RCVJYC[��YJKEJ�KU�EQWPVGT�VQ�VJG�QDUGTXCVKQPU�QH

)GTTKV[�GV�CN��
��������

.QYGT�4GURKTCVQT[�6TCEV�7RVCMG
6CDNG�����UWOOCTK\GU�VJG�FCVC�QP�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�.46�VTCEV�
( ���NTV

+P�VJKU�FKUEWUUKQP��( �KU�VJG�WRVCMG�GHHKEKGPE[�QH�VJG�.46�TGNCVKXG�VQ�VJG�EQPEGPVTCVKQP�QHNTV
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1 �GPVGTKPI�VJG�.46���6JG�JWOCP�FCVC�QH�)GTTKV[�GV�CN��
������������������CPF�VJG�TCV�FCVC�QH�

*CVEJ�GV�CN��
������KPENWFG�VJG�NCT[PZ�KP�VJG�.46���6JG�DGCING�FQI�FCVC�QH�;QMQ[COC�CPF
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(KIWTG����� 7PKFKTGEVKQPCN�WRVCMG�GHHKEKGPE[�KP�VJG�WRRGT�TGURKTCVQT[�VTCEV�D[�VJG�QTCN
RCVJYC[���6JG�TCVKQ�QH�RTGFKEVGF�TGUVKPI�HNQY�VQ�OGCUWTGF�HNQY�UECNGU�VJG
HNQY�VQ�CNNQY�HQT�KPVGTURGEKGU�EQORCTKUQP���6JG�ENQUGF�USWCTGU�CPF�FKCOQPFU
CV�C�UECNGF�HNQY�QH������CTG�HTQO�)GTTKV[�GV�CN��
�������VJG�ENQUGF�USWCTG�CV�C
UECNGF�HNQY�QH������KU�HTQO�)GTTKV[�GV�CN��
�������VJG�QRGP�FKCOQPF�CV�C
UECNGF�HNQY�QH������KU�HTQO�)GTTKV[�GV�CN��
�������VJG�TGOCKPKPI�QRGP
FKCOQPFU�CTG�HTQO�*W�GV�CN��
������

(TCPM�
������FQGU�PQV�KPENWFG�VJG�NCT[PZ���6JG�KPHNWGPEG�QH�VJG�NCT[PZ�KP�VJG�JWOCP�FCVC�QH�*W

GV�CN��
����D��KU�WPEGTVCKP�DGECWUG�QH�VJG�XQNWOGVTKE�FGHKPKVKQP�QH�VJG�746�
UGG�FKUEWUUKQP

CDQXG��

*WOCP�FCVC�QDVCKPGF�WUKPI�PQP�UVGCF[�UVCVG�OGVJQFU�D[�VJG�QTCN�RCVJYC[�CTG

RNQVVGF�KP�(KIWTG�����CU�C�HWPEVKQP�QH�KPURKTCVQT[�HNQY���#U�KP�(KIWTG������VJG�FCVC�QH�*W�GV�CN�


������CTG�RNQVVGF�HQT�VJTGG�FKHHGTGPV�8 U�������O.��������O.��CPF�������O.���6JG�HKTUV6

QDUGTXCVKQP�KU�VJCV�VJG�UKPING�FCVC�RQKPV�QH�)GTTKV[�GV�CN��
������KU�CRRTQZKOCVGN[�����JKIJGT

VJCP�VJG�FCVC�QH�*W�GV�CN��
������CV�C�EQORCTCDNG�HNQY�CPF�8 ���5GEQPF��VJG�FCVC�QH�)GTTKV[�GV6

CN��
������CTG�OCTMGFN[�NQYGT�VJCP�VJCV�UWIIGUVGF�HQT�EQORCTCDNG�HNQYU�CPF�8 U�D[�VJG�FCVC�QH6

*W�GV�CN��
��������+P�CUUGUUKPI�VJKU�FKUETGRCPE[��KV�KU�KORQTVCPV�VQ�MGGR�KP�OKPF�VJCV�VJG�746�KU

FGHKPGF�KP�VJG�YQTM�QH�*W�GV�CN��
������CU�C�HKZGF�XQNWOG�QH����O.�FKUVCN�VQ��VJG�NKRU���6JKU�KU



V  = 500 mL V  = 1,000 mL
Hu et al. (1994)

V  = 1,500 mL

V  = 825 mL
Gerrity et al. (1995)

V  = 1,239 mL
Gerrity et al. (1994)

V  = 1,650 mL
Gerrity et al. (1994)
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CP��KPCEEWTCVG�FGHKPKVKQP�VJCV�EQWNF�KPHNWGPEG�ITGCVN[�VJG�GUVKOCVKQP�QH�.46�WRVCMG�GHHKEKGPE[��

6JG�EQJGTGPEG�QH�CNN�QH�VJG�FCVC�QP�( �CPF�( �D[�VJG�QTCN�RCVJYC[�V WTV

(KIWTG����� 7RVCMG�GHHKEKGPE[�QH�VJG�NQYGT�TGURKTCVQT[�VTCEV�CU�C�HWPEVKQP�QH�KPURKTCVQT[
HNQY�KP�JWOCPU�

UWIIGUVU�VJCV�( �CNUQ�UJQWNF�DG�EQPUKUVGPV�COQPI�UVWFKGU���+H�KV�KU�CUUWOGF�VJCV�VJG�FCVCNTV

TGRTGUGPVGF�D[�VJG�)GTTKV[�GV�CN��
������������UVWFKGU�OQTG�CEEWTCVGN[�TGHNGEV�JWOCP�.46

WRVCMG�GHHKEKGPE[��VJGP�VJG�HNQY�FGRGPFGPEG�HQT�( �YQWNF�DG�EQPUKFGTCDN[�UVGGRGT�VJCPNTV

UWIIGUVGF�D[�VJG�FCVC�QH�*W�GV�CN��
������

(KPCNN[��VJG�( �FCVC�QH�;QMQ[COC�CPF�(TCPM�
������KP�DGCING�FQIU�YGTG�CESWKTGFNTV

YKVJ�HNQYU�VJCV�YGTG�CDQWV�����CPF������QH�TGUVKPI�HNQY�TCVGU�CPF�8 U�CRRTQZKOCVGN[������QH6

VJQUG�RTGFKEVGF�
)W[VQP����������9JGP�HNQY�KU�UECNGF�KP�VJG�FQIU��VJG�( U�QH������CPF������CVNTV

VJG�VYQ�HNQY�TCVGU�CTG�EQPUKUVGPV�YKVJ�VJG�JWOCP�FCVC�QH�)GTTKV[�GV�CN��
������DWV�JKIJGT�VJCP

VJG�*W�GV�CN��
������FCVC��

����� &QUKOGVT[�/QFGNKPI
������� $CEMITQWPF
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6CDNG�����RTGUGPVU�C�UWOOCT[�QH�VJGQTGVKECN�UVWFKGU�QH�VJG�WRVCMG�QH�1 �D[�VJG�46U�


QT�TGIKQPU��QH�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU�VJCV�JCXG�DGEQOG�CXCKNCDNG�UKPEG�VJG�����

TGXKGY���#NVJQWIJ�VJGTG�CTG����KPXGUVKICVKQPU�NKUVGF��VJGTG�CTG�QPN[�HKXG�FKUVKPEV�
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6CDNG�������6JGQTGVKECN�1\QPG�&QUKOGVT[�+PXGUVKICVKQPUC

5RGEKGU CPF 4GIKQP

/QFGNGF�#PCVQOKECN

/QFGN

.KSWKF .KPKPI CPF 6KUUWG

6TCPURQTV CPF %JGOKECN

4GCEVKQPU &QUKOGVT[ /QFGN �5WDLGEV QH +PXGUVKICVKQPD 4GUWNVU�2TGFKEVKQPU 4GHGTGPEG

)WKPGC RKI

.46�-NKOGPV 
������

5EJTGKFGT CPF

*WVEJGPU 
������ TCV

.46� -NKOGPV


������ ;GJ GV CN�


�����

/KNNGT GV CN� 
����� 'PJCPEGF /KNNGT GV CN� 
������ +PXGUVKICVGU VJG

GHHGEV QP RTGFKEVKQPU QH CPCVQOKECN OQFGNU� (4%�

XGPVKNCVKQP� CPF 6$ NKSWKF NKPKPI TCVG EQPUVCPV�

5KOWNCVGU 1 WRVCMG KP CPCVQOKECN OQFGNU QH TCV�

NQDGU�

9KVJ TGURGEV VQ FKHHGTGPV CPCVQOKECN OQFGNU HQT VJG UCOG CPF

FKHHGTGPV URGEKGU� SWCNKVCVKXG UKOKNCTKV[ KP VJG UJCRG QH PGV CPF

VKUUWG FQUG XGTUWU CKTYC[ PWODGT EWTXGU� DWV UKIPKHKECPV

FKHHGTGPEGU KP TGIKQPCN HTCEVKQPCN WRVCMGU� /CZKOWO VKUUWG

FQUG KP XKEKPKV[ QH 2#4� 2#4 FQUG FGETGCUGU YKVJ KPETGCUKPI

VKOG QH HNKIJV VQ VJKU TGIKQP� /CZKOWO VKUUWG FQUG KP VJG

XKEKPKV[ QH VJG HKTUV RWNOQPCT[ TGIKQP UGIOGPV QH CPCVQOKECN

OQFGNU�

1XGTVQP GV CN�


�����

*WOCP� TCV� TCDDKV�

CPF IWKPGC RKI

.46�PQV URGEKHKGF

/KNNGT GV CN� 
����� CPF

1XGTVQP GV CN� 
�����

/KNNGT GV CN� 
����� CPF 1XGTVQP GV CN� 
������

%QORCTGU 1 FQUG RTQHKNGU QH JWOCP� TCV� IWKPGC�

RKI� CPF TCDDKV� 7UGU OQFGN CPF GZRGTKOGPVCN

FCVC VQ GUVKOCVG 1 FQUG�TGURQPUG EWTXGU HQT�

FGETGOGPVU KP ('8 
JWOCPU� CPF HQT $#.�

RTQVGKPU KP TCV� IWKPGC RKI� CPF TCDDKV� %QORCTGU

.46 WRVCMG RTGFKEVKQPU VQ VJG JWOCP

GZRGTKOGPVCN FCVC QH )GTTKV[ GV CN� 
������

5KOKNCTKV[ COQPI URGEKGU KP VJG UJCRG QH VJG CKTYC[ UGIOGPV

EWTXG� VKUUWG FQUG KPETGCUGU FKUVCNN[ KP VJG 6$ TGIKQP� TGCEJGU

C OCZKOWO KP VJG HKTUV RWNOQPCT[ TGIKQP UGIOGPV HQT JWOCP�

TCV� CPF IWKPGC RKI CPF KP VJG NCUV 6$ UGIOGPV QH VJG TCDDKV�

CPF VJGP FGETGCUGU FKUVCNN[ KP VJG RWNOQPCT[ TGIKQP�

2TGFKEVKQPU QH WRVCMG FKUVCN VQ VJG QTQRJCT[PZ CTG KP CITGGOGPV

YKVJ )GTTKV[ GV CN� 
������

/KNNGT GV CN� 
�����

4CV VQVCN 46�746�

5EJTGKFGT CPF 4CCDG


������ 6$� 7UGU TCV

ECUV FCVC 
4CCDG

GV CN�� ����� VQ FGHKPG

6$ TGIKQP RCVJU�

27.� ;GJ GV CN�


����� HQT OQFGN QH

VJG CEKPWU

6$ CPF RWNOQPCT[ TGIKQP

OCUU VTCPUHGT EQGHHKEKGPVU

DCUGF QP 1XGTVQP GV CN�


�����

'PJCPEGF 1XGTVQP GV CN� 
������ +NNWUVTCVGU FQUG

FKUVTKDWVKQP CNQPI VJG NQPIGUV CPF UJQTVGUV 
CU

FGHKPGF D[ VKOG QH HNKIJV� RCVJU HTQO VJG VTCEJGC

VQ VJG OQUV FKUVCN CNXGQNK�

6JTGGHQNF FKHHGTGPEG KP 2#4 FQUGU QH VJG UJQTVGUV CPF NQPIGUV

RCVJU HTQO VTCEJGC VQ 2#4� &QUG FKUVTKDWVKQPU CNQPI VJG

NQPIGUV QT UJQTVGUV RCVJ YGTG SWCNKVCVKXGN[ UKOKNCT VQ 1XGTVQP

GV CN� 
������ YKVJ OCZKOWO VKUUWG FQUG KP VJG HKTUV RWNOQPCT[

TGIKQP IGPGTCVKQP�

1XGTVQP GV CN�


�����

*WOCP .46


PGYDQTP VQ

CFWNV��6$� DCUGF QP

;GJ CPF 5EJWO


������ 27.� DCUGF

QP *CPUGP CPF

#ORC[C 
�����

/KNNGT GV CN� 
����� 'PJCPEGF 1XGTVQP GV CN� 
������ (TQO XCTKQWU

UQWTEGU� FGXGNQRU CIG�FGRGPFGPV .46 CPCVQOKECN

OQFGNU� (QT SWKGV CPF OCZKOCN GZGTEKUG

DTGCVJKPI� CRRNKGU VJG FQUKOGVT[ OQFGN QH /KNNGT

GV CN� 
����� VQ UGXGTCN CIGU HTQO DKTVJ VQ CFWNV�

KNNWUVTCVKPI VJG .46 FKUVTKDWVKQP QH CDUQTDGF 1 ��

(QT SWKGV DTGCVJKPI� VJG .46 FKUVTKDWVKQP QH FQUG� VJG RGTEGPV

WRVCMG� CPF VJG 2#4 FQUG CTG PQV XGT[ UGPUKVKXG VQ CIG� DWV

CTG OQTG UGPUKVKXG FWTKPI GZGTEKUG� 4GICTFNGUU QH CIG CPF

DTGCVJKPI UVCVG� VJG NCTIGUV 1 FQUG QEEWTU KP VJG 2#4� 0Q�

WRVCMG KP VJG 746�

1XGTVQP CPF )TCJCO


������ /KNNGT CPF

1XGTVQP 
�����
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6CDNG�����
EQPV	F����6JGQTGVKECN�1\QPG�&QUKOGVT[�+PXGUVKICVKQPUC

5RGEKGU CPF 4GIKQP

/QFGNGF�#PCVQOKECN

/QFGN

.KSWKF .KPKPI CPF 6KUUWG

6TCPURQTV CPF %JGOKECN

4GCEVKQPU &QUKOGVT[ /QFGN �5WDLGEV QH +PXGUVKICVKQPD 4GUWNVU�2TGFKEVKQPU 4GHGTGPEG

*WOCP VQVCN 46�746�

*CPPC CPF 5EJGTGT


������ .46� 9GKDGN


�����

6KOG�FGRGPFGPV OQNGEWNCT

FKHHWUKQP CPF HKTUV�QTFGT

TGCEVKQPU KP NKSWKF NKPKPI

CPF KPVGTUVKVKWO� VTCPUHGT

VJTQWIJ GRKVJGNKWO

OQFGNGF CU C RGTOGCDKNKV[

RTQEGUU`PQ TGCEVKQPU KP

VJKU NC[GT� 746 CPF .46

NKSWKF NKPKPI TCVG

EQPUVCPVU� �� CPF � VKOGU

VJCV QH /KNNGT GV CN� 
������

TGURGEVKXGN[

/QFGN FGXGNQROGPV� .WPI FKOGPUKQPU UECNGF VQ

VJQUG QH C [QWPI OCNG CPF C [QWPI HGOCNG�

%QPVTCUVU .46 CKT�RJCUG EQPEGPVTCVKQPU FWTKPI

GZGTEKUG CPF TGUV� %QORCTGU OCNG CPF HGOCNG

CKT�RJCUG 1 EQPEGPVTCVKQPU CPF OCNG CPF HGOCNG�

UWDGRKVJGNKCN EQPEGPVTCVKQPU�

746 WRVCMG OC[ DG ITGCVGT KP EQNF VJCP KP YCTOGT CKT� (QT

VJG XGPVKNCVQT[ RCTCOGVGTU WUGF� 
�� UWDGRKVJGNKCN

1 EQPEGPVTCVKQPU CTG C OCZKOWO KP VJG VGTOKPCN DTQPEJKQNGU�

QT VJG HKTUV TGURKTCVQT[ DTQPEJKQNGU� CPF 
�� VJGUG

EQPEGPVTCVKQPU CTG ITGCVGT KP VJG HGOCNG VJCP KP VJG OCNG HQT

OQUV QH VJG 46�

*CPPC GV CN� 
�����

*WOCP� FKUVCN UGIOGPV

QH C NQDG� DCUGF QP

*QTUHKGNF GV CN� 
�����

5KOKNCT VQ /KNNGT GV CN�


�����

/QPVG %CTNQ UKOWNCVKQP� VTCPURQTV RTQEGUUGU

FGHKPGF KP VGTOU QH RTQDCDKNKVKGU DCUGF QP

RJ[UKECN CPF EJGOKECN RTKPEKRNGU� 6JG GHHGEV QH

NWPI CU[OOGVTKGU QP VJG FKUVTKDWVKQP QH WRVCMG KP

VJG RWNOQPCT[ TGIKQP�

6KUUWG FQUG KP VJG 2#4 CNQPI VJG UJQTVGUV RCVJ KU

CRRTQZKOCVGN[ ��� NCTIGT VJCP VJCV CNQPI VJG NQPIGUV RCVJ�

7NVOCP CPF #PLKNXGN


�����

*WOCP .46�9GKDGN


�����

+PXGUVKICVGU VYQ

HQTOWNCVKQPU�


�� /KNNGT GV CN� 
����� CPF


�� /KNNGT GV CN� 
�����

/QFGN FGXGNQROGPV� CUUWOGU SWCUK�UVGCF[

EQPFKVKQPU� #KT�RJCUG EQPEGPVTCVKQP CPF VKUUWG

FQUG RTQHKNGU HQT VJG VYQ TGCEVKQP UEJGOGU�

XCTKQWU XGPVKNCVQT[ RCTCOGVGTU� CPF XCTKQWU NKSWKF

NKPKPI VTCPURQTV CPF EJGOKECN RCTCOGVGTU�

%QORCTGU RTGFKEVKQPU QH HKTUV�QTFGT TGCEVKQP

UEJGOG VQ TGUWNVU QH /KNNGT GV CN� 
������

6JKU OQFGN FQGU PQV EQPUGTXG OCUU� 2TGFKEVKQPU UJQWNF QPN[

DG EQPUKFGTGF SWCNKVCVKXGN[� /CZKOWO VKUUWG FQUG KP

TGURKTCVQT[ DTQPEJKQNGU HQT DQVJ EJGOKECN TGCEVKQP UEJGOGU�

)TQVDGTI GV CN�


����� 
)TQVDGTI

=����?�

4CV .46�DCUGF QP

UGTKCN TGEQPUVTWEVKQP QH

C UGV QH KPVTCRWNOQPCT[

CKTYC[U CPF VJGKT

XGPVKNCVQT[ WPKVU

EQODKPGF YKVJ C UKPING

RCVJ HTQO VJG NCT[PZ VQ

VJG TGEQPUVTWEVGF UGV

DCUGF QP ;GJ GV CN�


�����

6$ CPF RWNOQPCT[ TGIKQP

OCUU VTCPUHGT EQGHHKEKGPVU

DCUGF 1XGTVQP GV CN�


�����

/QFGN FGXGNQROGPV� +NNWUVTCVGU VJG KPHNWGPEG QH

XGPVKNCVQT[ WPKV UK\G CPF RTQZKOCN CPCVQOKE FGCF

URCEG CPF QP VJG WRVCMG CPF FKUVTKDWVKQP QH

KPJCNGF 1 KP XGPVKNCVQT[ WPKVU� 
+NNWUVTCVGU VJG�

KPHNWGPEG QH XGPVKNCVQT[ WPKV XQNWOG QP VJG

FKUVTKDWVKQP QH KPJCNGF 1 YKVJKP XGPVKNCVQT[�

WPKVU��

8GPVKNCVQT[ WPKV WRVCMG KU UKIPKHKECPVN[ KPHNWGPEGF D[ DQVJ

RTQZKOCN CKTYC[ FGCF URCEG CPF XGPVKNCVQT[ WPKV XQNWOG�

(NWZ QH 1 VQ CKT�NKSWKF KPVGTHCEG KP VJG RTQZKOCN RQTVKQPU QH�

NCTIGT XGPVKNCVQT[ WPKVU CTG UKIPKHKECPVN[ ITGCVGT VJCP KP

UOCNNGT WPKVU�

/GTEGT GV CN� 
�����


/GTEGT CPF %TCRQ

=����?�
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6CDNG�����
EQPV	F����6JGQTGVKECN�1\QPG�&QUKOGVT[�+PXGUVKICVKQPUC

5RGEKGU CPF 4GIKQP

/QFGNGF�#PCVQOKECN

/QFGN

.KSWKF .KPKPI CPF 6KUUWG

6TCPURQTV CPF %JGOKECN

4GCEVKQPU &QUKOGVT[ /QFGN �5WDLGEV QH +PXGUVKICVKQPD 4GUWNVU�2TGFKEVKQPU 4GHGTGPEG

4CV XGPVKNCVQT[ WPKV�

/GTEGT GV CN� 
�����

/GTEGT GV CN� 
����� /GTEGT GV CN� 
������ #NQPI C RCVJ FKUVCNN[ HTQO

C DTQPEJKQNCT�CNXGQNCT FWEV LWPEVKQP� EQORCTGU

GZRGTKOGPVCNN[ FGVGTOKPGF EJCPIGU KP XGPVKNCVQT[

WPKV YCNN VJKEMPGUU FWG VQ CP 1 GZRQUWTG VQ�

FQUKOGVT[ OQFGN RTGFKEVKQPU QH HNWZ VQ VJG CKT�

NKSWKF KPVGTHCEG�

#U C HWPEVKQP QH FKUVCPEG HTQO VJG $#&,� GZRGTKOGPVCNN[

FGVGTOKPGF TGNCVKXG EJCPIGU KP XGPVKNCVQT[ WPKV YCNN VJKEMPGUU

FWG VQ 1 GZRQUWTG CTG XGT[ UKOKNCT VQ RTGFKEVGF TGNCVKXG�

HNWZGU VQ VJG CKT�NKSWKF KPVGTHCEG�

2KPMGTVQP GV CN�


������

/KNNGT CPF %QPQNN[


�����

*WOCP VQVCN 46�746�

(TGFDGTI GV CN� 
������

.46� 9GKDGN 
�����

2UGWFQ UVGCF[�UVCVG

FKHHWUKQP CPF HKTUV QTFGT

TGCEVKQPU EQODKPGF YKVJ

DKQEJGOKECN FCVC QH /KNNGT

GV CN� 
�����

/QFGN FGXGNQROGPV� +NNWUVTCVGU .46 FKUVTKDWVKQP

QH 
�� CKT�RJCUG EQPEGPVTCVKQP CV XCTKQWU VKOGU

FWTKPI VJG DTGCVJKPI E[ENG CPF 
�� 1 HNWZ 
FQUG��

VQ NKSWKF NKPKPI CPF VQ VKUUWG�

(NWZ QH 1 VQ CKT�NKSWKF KPVGTHCEG FGETGCUGU FKUVCNN[� HNWZ VQ�

VKUUWG KPETGCUGU CNQPI VJG EQPFWEVKPI CKTYC[U� TGCEJGU C

OCZKOWO KP VJG VGTOKPCN DTQPEJKQNGU� VJGP FGETGCUGU TCRKFN[

KP VJG ICU GZEJCPIG TGIKQP�

*W GV CN� 
����C�

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� )GPGTCNN[� HQT OQFGNKPI RWTRQUGU� 2#4 KU VJG HKTUV RWNOQPCT[ TGIKQP� IGPGTCVKQP� QT OQFGN UGIOGPV� 27. � RWNOQPCT[ TGIKQP�C

4GHGTU VQ VJG VJGQTGVKECN QT OCVJGOCVKECN HQTOWNCVKQP CURGEVU QH ICU VTCPURQTV CPF TGCEVKQPU YKVJQWV VJG URGEKHKECVKQP QH OQTRJQOGVTKE CPF RJ[UKQNQIKECN RCTCOGVGT XCNWGU�D
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FQUKOGVT[�OQFGNU�
YKVJ�TGURGEV�VQ�ITQWRU�QH�EQ�YQTMGTU�CPF�KPFGRGPFGPV�OQFGN�HQTOWNCVKQP���

VJG�OQFGNU�QH�
���1XGTVQP�GV�CN��
������CPF�/KNNGT�GV�CN��
�������
���*CPPC�GV�CN��
������


���)TQVDGTI�GV�CN��
�������CNVJQWIJ�VJG[�EQPUKFGTGF�VYQ�TGCEVKQP�UEJGOGU��
���/GTEGT�GV�CN�


�������CPF�
���*W�GV�CN��
����C����+P�UQOG�ECUGU��UGXGTCN�TGHGTGPEGU�JCXG�DGGP�ITQWRGF�KPVQ

QPG�KPXGUVKICVKQP���6JKU�KU�DGECWUG�VJG�OWNVKRNG�UVWFKGU�ECOG�HTQO�VJG�UCOG�EQ�YQTMGTU�QT

NCDQTCVQT[�CPF�CFFGF�VQ�QT�YGTG�EQORNGOGPVCT[�VQ�VJG�QTKIKPCN�QT�EQOOQP�FQUKOGVT[�OQFGNKPI

VJGOG��

/CLQT�HCEVQTU�CHHGEVKPI�VJG�NQECN�WRVCMG�QH�TGCEVKXG�ICUGU�KP�VJG�46�YGTG�TGURKTCVQT[

VTCEV�OQTRJQNQI[�CPF�CPCVQO[��VJG�TQWVG�QH�DTGCVJKPI�
PQUG�QT�OQWVJ���VJG�FGRVJ�CPF�TCVG�QH

DTGCVJKPI�
8 �CPF�H���VJG�RJ[UKEQEJGOKECN�RTQRGTVKGU�QH�VJG�ICUGU��VJG�RTQEGUUGU�QH�ICU6

VTCPURQTV��CPF�VJG�RJ[UKEQEJGOKECN�RTQRGTVKGU�QH�VJG�NKSWKF�NKPKPI�QH�VJG�46��TGURKTCVQT[�VTCEV

VKUUWG��CPF�ECRKNNCT[�DNQQF���#�FGVCKNGF�FKUEWUUKQP�QH�VJGUG�HCEVQTU�ECP�DG�HQWPF�KP�1XGTVQP


�������7NVOCP�
�������CPF�1XGTVQP�CPF�/KNNGT�
������

$GECWUG�CNN�QH�VJG�FQUKOGVT[�OQFGNU�NKUVGF�KP�6CDNG�����YGTG�FGXGNQRGF�VQ�UKOWNCVG

WRVCMG�KP�VJG�.46�QT�VJG�VQVCN�46��VJGUG�OQFGNU�JCXG�UQOG�EQOOQP�CURGEVU���6JGUG�KPENWFG

VJG�HQTOWNCVKQP�QH�1 �VTCPURQTV�CPF�YCNN�NQUU�KP�VJG�CKT�EQORCTVOGPVU�QH�VJG�46��VJG�WUG�QH�

URGEKGU�FGRGPFGPV�OQTRJQOGVTKE�OQFGNU�QT�FCVC�VQ�FGHKPG�CKT�CPF�NKSWKF�NKPKPI�EQORCTVOGPV

FKOGPUKQPU��CPF�C�FGUETKRVKQP�QH�VJG�VTCPURQTV�CPF�NQUU�QH�1 �KP�VJG�NKSWKF�NKPKPI�CPF�VKUUWG��

+P�CNN�VJG�FQUKOGVT[�OQFGNU�VJCV�JCXG�DGEQOG�CXCKNCDNG�UKPEG�������GZEGRV�HQT

7NVOCP�CPF�#PLKNXGN�
������CPF�)TQVDGTI�GV�CN��
�������YJKEJ�CTG�FKUEWUUGF�NCVGT��1 �VTCPURQTV�

CPF�NQUU�RTQEGUUGU�KP�CKT�EQORCTVOGPVU�YGTG�CRRTQZKOCVGF�KP�VGTOU�QH�C�QPG�FKOGPUKQPCN�

VKOG�FGRGPFGPV��RCTVKCN�FKHHGTGPVKCN�GSWCVKQP�QH�EQPVKPWKV[���6JKU�V[RG�QH�GSWCVKQP�CEEQWPVU�HQT

CZKCN�EQPXGEVKQP�CPF�FKURGTUKQP�QT�FKHHWUKQP�CPF�VJG�NQUU�QH�1 �D[�CDUQTRVKQP�CV�VJG�ICU�NKSWKF�

KPVGTHCEG���6JG�WUG�QH�VJKU�CRRTQZKOCVKQP�KU�XGT[�EQOOQP�KP�OQFGNKPI�VJG�VTCPURQTV�KP�VJG�.46

QH�ICUGU�UWEJ�CU�QZ[IGP��PKVTQIGP��JGNKWO��CPF�%1 �
G�I���5EJGTGT�GV�CN���������2CKXC��������

%JCPI�CPF�(CTJK��������;W��������2CEM�GV�CN���������CPF��JCU�DGGP�CUUWOGF�VQ�DG�CRRNKECDNG

VQ�1 ���7NVOCP�CPF�#PLKNXGN�
������WUGF�C�/QPVG�%CTNQ�OGVJQF�VQ�UKOWNCVG�1 �WRVCMG���$CUGF� �

QP�VJG�RJ[UKECN�CPF�EJGOKECN�RTKPEKRNGU�QH�OCUU�VTCPURQTV�KP�VJG�46��RTQDCDKNKVKGU�YGTG

CUUKIPGF�VQ�VJG�HCVG�QH�C�OQNGEWNG�KP�C�YC[�UQ�CU�VQ�CEEQWPV�HQT�EQPXGEVKQP��FKURGTUKQP��CPF�NQUU

VQ�VJG�NKSWKF�NKPKPI��

&QUKOGVT[�OQFGNU�RWDNKUJGF�UKPEG������ECP�DG�ITQWRGF�CEEQTFKPI�VQ�JQY�VTCPURQTV

CPF�EJGOKECN�TGCEVKQPU�CTG�OQFGNGF�KP�TGURKTCVQT[�VTCEV�HNWKFU�CPF�VKUUWGU���VJQUG�DCUGF�QP�VJG

HQTOWNCVKQP�QH�
���/KNNGT�
������CPF�/KNNGT�GV�CN��
�������YJQ�WUGF�CP�KPUVCPVCPGQWU�TGCEVKQP

UEJGOG��CPF�
���/KNNGT�GV�CN��
�������YJQ�WUGF�C�SWCUK�UVGCF[��HKTUV�QTFGT�TGCEVKQP�UEJGOG��

6JGUG�VYQ�CRRTQCEJGU�CTG�FKUEWUUGF�KP�VJG�GCTNKGT�ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN

2TQVGEVKQP�#IGPE[����������+P�CFFKVKQP�VQ�VJG�WUG�QH�UKOKNCT�HQTOWNCVKQPU�HQT�NKSWKF�CPF�VKUUWG

VTCPURQTV�TGCEVKQPU��CNN�QH�VJG�RQUV������UVWFKGU�WUGF�GUUGPVKCNN[�VJG�UCOG�DKQEJGOKECN�FCVC�QH

GKVJGT�/KNNGT�GV�CN��
������HQT�JWOCPU�QT�1XGTVQP�GV�CN��
������HQT�NCDQTCVQT[�CPKOCNU���6JG

KORNKECVKQP�KU�VJCV�OQUV�QH�VJG�UVWFKGU�CTG�GZRGEVGF�VQ�RTGFKEV�SWCNKVCVKXGN[�UKOKNCT�TGUWNVU��

6JGTG�CTG�OKPQT�XCTKCVKQPU�QP�VJG�UGEQPF�EJGOKECN�TGCEVKQP�HQTOWNCVKQP���*CPPC

GV�CN��
������WUGF�C�VKOG�FGRGPFGPV�FKHHWUKQP�TGCEVKQP�GSWCVKQP��KPUVGCF�QH�VJG�VKOG�KPFGRGPFGPV


SWCUK�UVGCF[��GSWCVKQP�WUGF�D[�/KNNGT�GV�CN��
��������$CUGF�QP�VJG�TCVG�EQPUVCPVU�WUGF�D[

*CPPC�GV�CN��
������CPF�QP�FKUEWUUKQPU�KP�/KNNGT�GV�CN��
������CPF�KP�)TQVDGTI�GV�CN��
�������VJG

OQFGNGF�VTCPURQTV�RTQEGUUGU�KP�VJG�NKSWKFU�CPF�VKUUWGU�ECP�DG�KPHGTTGF�CU�GUUGPVKCNN[�SWCUK�

UVGCF[��YJKEJ�KU�GSWKXCNGPV�VQ�VJG�UGEQPF�HQTOWNCVKQP���#PQVJGT�XCTKCVKQP�WUGU�OCUU�VTCPUHGT

EQGHHKEKGPVU�FGVGTOKPGF�D[�VJG�UGEQPF�HQTOWNCVKQP�CPF�VJG�DKQEJGOKECN�CUUWORVKQPU�QH�/KNNGT
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GV�CN��
������QT�1XGTVQP�GV�CN��
��������6JG�NKSWKF�CPF�VKUUWG�VTCPURQTV�TGCEVKQP�HQTOWNCVKQP�HQT

URGEKHKE�KPXGUVKICVKQPU�KU�KPFKECVGF�KP�EQNWOP���QH�6CDNG������

+P�CFFKVKQP�VQ�VJG�CUUWORVKQPU�CPF�VJG�HQTOWNCVKQP�QH�GSWCVKQPU�VJCV�FGUETKDG�VJG

VTCPURQTV�CPF�NQUU�QH�1 �KP�VJG�46U�QH�JWOCPU�QT�NCDQTCVQT[�CPKOCNU��KV�KU�KORQTVCPV�VQ�GXCNWCVG�

YJGVJGT�UKOWNCVKQP�TGUWNVU�TGHNGEV�CEEWTCVG�UQNWVKQPU�VQ�VJG�OCVJGOCVKECN�FQUKOGVT[�OQFGN

HQTOWNCVKQP���1H�VJG�HKXG�FKUVKPEV�OQFGN�HQTOWNCVKQPU�NKUVGF�KP�6CDNG������1XGTVQP�GV�CN��
������

/GTEGT�GV�CN��
�������CPF�*W�GV�CN��
����C��FKUEWUU�OQUV�QT�CNN�QH�VJG�TGNGXCPV�KUUWGU�QH

UVCDKNKV[��UQNWVKQP�EQPXGTIGPEG��CPF�OCUU�EQPUGTXCVKQP���+P�CFFKVKQP��WUKPI�UVGCF[

WPKFKTGEVKQPCN�HNQY�KP�C�UVTCKIJV�VWDG�CU�C�VGUV�ECUG��VJG[�TGRQTV�UWEEGUUHWNN[�UKOWNCVKPI

CPCN[VKECN�UQNWVKQPU�VQ�VJGKT�GSWCVKQPU�QH�VTCPURQTV�CPF�WRVCMG���0GKVJGT�*CPPC�GV�CN��
������

7NVOCP�CPF�#PLKNXGN�
�������PQT�)TQVDGTI�GV�CN��
������CFFTGUU�VJG�KUUWG�QH�CEEWTCE[���6JGTG�KU

PQ�TGCUQPCDNG�YC[�VQ�LWFIG�YJGVJGT�VJG�UQNWVKQPU�QH�*CPPC�GV�CN��
������QT�QH�7NVOCP�CPF

#PLKNXGN�
������CEEWTCVGN[�TGRTGUGPV�UQNWVKQPU�VQ�VJGKT�FQUKOGVT[�OQFGN�CUUWORVKQPU�CPF

HQTOWNCVKQPU��JQYGXGT��YKVJ�VJG�GZEGRVKQP�QH�)TQVDGTI�GV�CN��
�������VJGTG�CTG�PQ�TGCUQPU�VQ

CUUWOG�VJCV�VJG�UQNWVKQPU�QH�VJGUG�OQFGNU�CTG�PQV�CEEWTCVG��

$GECWUG�VJG�)TQVDGTI�GV�CN��
������OQFGN�HQTOWNCVKQP�KU�FKHHGTGPV�VJCP�VJG�QVJGTU��CP

GZRNCPCVKQP�KU�PGGFGF���$CUGF�QP�VJG�UOCNNPGUU�QH�TGNGXCPV�RCTCOGVGTU��)TQVDGTI�GV�CN��
�����

CUUWOG�SWCUK�UVGCF[�EQPFKVKQPU�HQT�1 �EQPEGPVTCVKQP�CPF�CKT�XGNQEKV[�KP�VJG�CKT�EQORCTVOGPVU�

CPF�QDVCKP�CRRTQZKOCVG�CPCN[VKECN�UQNWVKQPU�VQ�VJG�VKOG�KPFGRGPFGPV��VJTGG�FKOGPUKQPCN

GSWCVKQP�QH�EQPVKPWKV[�HQT�C�OQFGN�CKTYC[�CPF�CRRN[�VJG�TGUWNVU�VQ�VJG�OQTRJQOGVTKE�OQFGN�QH

9GKDGN�
��������1PG�CFXCPVCIG�QH�CPCN[VKECN�UQNWVKQPU�KU�VJCV�VJG[�CEEQWPV�PCVWTCNN[�HQT

RCTCOGVGTU�
UWEJ�CU�FKURGTUKQP�CPF�ICU�RJCUG��OCUU�VTCPUHGT�EQGHHKEKGPVU��QT�NQECN�RTQEGUUGU


G�I���RQUUKDKNKV[�QH�JKIJ�WRVCMG�CV�CKTYC[�GPVTCPEGU��VJCV�OWUV�DG�MPQYP�CPF�GUVKOCVGF�HQT��QT

KPEQTRQTCVGF�KPVQ��VJG�QPG�FKOGPUKQPCN�CRRTQCEJ���)TQVDGTI�GV�CN��
������ECTTKGF�QWV

UKOWNCVKQPU�WUKPI�CPCVQOKECN�CPF�RJ[UKQNQIKECN�EQPFKVKQPU�DCUGF�QP�/KNNGT�GV�CN��
������CPF

EQORCTGF�VJGKT�TGUWNVU���#NVJQWIJ�SWCNKVCVKXGN[�UKOKNCT�VQ�/KNNGT�GV�CN��
�������)TQVDGTI�CPF

EQ�YQTMGTU�RTGFKEVGF�UKIPKHKECPVN[�NCTIGT�RWNOQPCT[�VKUUWG�FQUGU�
WR�VQ����HQNF���

#�EQORCTKUQP�QH�VJG�RWNOQPCT[�TGIKQP�FQUGU�RTGFKEVGF�D[�)TQVDGTI�GV�CN��
������VQ�VJQUG

RTGFKEVGF�D[�/KNNGT�GV�CN��
������KPFKECVGU�VJCV�VJG�)TQVDGTI�GV�CN��
������OQFGN�FQGU�PQV

EQPUGTXG�OCUU�
KV�RTGFKEVU�VJCV�VJG�RWNOQPCT[�TGIKQP�CDUQTDU�QXGT�����VKOGU�VJG�COQWPV�QH�1�

KPJCNGF����6JG�QXGTRTGFKEVKQP�OC[�DG�CP�CTVKHCEV�QH�VJG�SWCUK�UVGCF[�CRRTQZKOCVKQP��DGECWUG

GHHGEVU�FWG�VQ�FKHHGTGPEGU�KP�VJG�VKOG�QH�HNKIJVU�HTQO�VJG�VTCEJGC�VQ�FKHHGTGPV�.46�NQECVKQPU�CTG

PQV�VCMGP�KPVQ�CEEQWPV���+P�CP[�ECUG��VJG�SWCPVKVCVKXG�RTGFKEVKQPU�TGRQTVGF�D[�)TQVDGTI�GV�CN�


������CTG�SWGUVKQPCDNG���

%JGOKECN�FCVC�OQTG�TGEGPV�VJCP�VJCV�WUGF�HQT�VJG�FQUKOGVT[�OQFGNU�KP�6CDNG����

UJQY�VJCV�EQORQWPFU�QVJGT�VJCP�WPUCVWTCVGF�HCVV[�CEKFU�
VJG�QPN[�EQORQWPF�YKVJ�YJKEJ�1 �KU�

CUUWOGF�VQ�TGCEV�KP�VJG�OQFGNU�WUKPI�VJG�UGEQPF�EJGOKECN�TGCEVKQP�HQTOWNCVKQP��CTG�CU�TGCEVKXG

QT�OQTG�TGCEVKXG�YKVJ�1 �
2T[QT����������7UKPI�VJGUG�FCVC��GUVKOCVGU�QH�1 �FKHHWUKQP� �

EQGHHKEKGPVU�KP�VJG�NKSWKF�NKPKPI�CPF�DKNC[GTU��NC[GT�VJKEMPGUUGU��CPF�FCVC�QP�VJG�EQPEGPVTCVKQPU

QH�DKQEQORQWPFU�KP�VJGUG�NC[GTU��2T[QT�
������GUVKOCVGU�VJCV�OQUV�QH�CP[�1 �VJCV�RGPGVTCVGU�

KPVQ�C�EGNN�DKNC[GT�TGCEVU�YKVJKP�VJG�NC[GT�
XGT[�NKVVNG�KH�CP[�RGPGVTCVGU�VQ�VJG�EGNN�KPVGTKQT���CPF

1 �YKNN�PQV�RGPGVTCVG�VJG�NKSWKF�NKPKPI�YJGTG�KV�KU�ITGCVGT�VJCP�����zO�VJKEM���5GXGTCN�TGNGXCPV�

EQOOGPVU�CTG�IKXGP�D[�2T[QT�
��������VJG�ECNEWNCVKQPU�CTG�EQPUKFGTGF�C�ETWFG�HKTUV

CRRTQZKOCVKQP��VJG�RQUUKDKNKV[�VJCV�C�UOCNN�HTCEVKQP�QH�1 �OC[�RGPGVTCVG�VJG�DKNC[GT�CPF�TGCEJ�

VJG�EGNN�KPVGTKQT�ECP�PQV�DG�GZENWFGF��CPF�UWTHCEVCPV�NC[GTU�ECP�DG�XGT[�VJKP��CPF�UQOG�EGNNU

OC[�PQV�DG�RTQVGEVGF�XGT[�YGNN�QT�CV�CNN�
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�+H�VJG�EQPENWUKQPU�QH�2T[QT�
������CTG�GUUGPVKCNN[�EQTTGEV��VJG[�JCXG�KORNKECVKQPU

HQT�RCUV�CPF�HWVWTG�FQUKOGVT[�OQFGNKPI�UVWFKGU�DGECWUG�RCUV�KPXGUVKICVKQPU�JCXG�WPFGTGUVKOCVGF

VJG�TGCEVKXKV[�QH�1 �YKVJ�DKQEQORQWPFU��YKVJ�TGURGEV�VQ�EGNNWNCT�FCOCIG��RTQFWEVU�QH�

1 �TGCEVKQPU�KP�VJG�NKSWKF�NKPKPI�OC[�DG�VJG�OCKP�VQZKE�EQORQWPF��KPETGCUKPI�VJG�XCNWG�QH�TCVG�

EQPUVCPVU�YQWNF�JCXG�PQ�GHHGEV�QP�RTGFKEVKQPU�QH�FQUKOGVT[�OQFGNU�WUKPI�VJG�KPUVCPVCPGQWU

TGCEVKQP�UEJGOG�DGECWUG�TCVG�EQPUVCPVU�KP�VJKU�CRRTQCEJ�CTG�CUUWOGF�VQ�DG�KPHKPKVG��DWV

KPETGCUKPI�VJG�EQPEGPVTCVKQP�QH�TGCEVKPI�DKQEQORQWPFU�YQWNF�KPETGCUG�WRVCMG��
���WUG�QH

WPUCVWTCVGF�HCVV[�CEKF�FCVC�QPN[�
YKVJ�C�HKTUV�QTFGT�TGCEVKQP�UEJGOG��TGUWNVU�KP�CP�WPFGTGUVKOCVG

QH�VJG�TGCEVKXKV[�QH�1 �KP�VJG�NKSWKF�NKPKPI�CPF�CP�QXGTGUVKOCVG�QH�VJG�1 �VKUUWG�FQUG��CPF�C� �

RQUUKDNG�WPFGTGUVKOCVKQP�QH�VJG�VQZKE�FQUG�FWG�VQ�TGCEVKQP�RTQFWEVU��CPF�
���YKVJ�JKIJGT�1�

TGCEVKQP�TCVGU��VJG�HKTUV�QTFGT�EJGOKECN�TGCEVKQP�HQTOWNCVKQP�YQWNF�TGUWNV�KP�NCTIGT�RTGFKEVGF

WRVCMGU����

������� &QUKOGVT[�/QFGN�2TGFKEVKQPU�
5KOKNCTKV[�QH�/QFGN�2TGFKEVKQPU

#�UWTXG[�QH�FQUKOGVT[�OQFGNKPI�TGUWNVU�UJQYU�VJCV��KP�UQOG�CTGCU�QH�KPXGUVKICVKQP�

VJGTG�KU�C�SWCNKVCVKXG�UKOKNCTKV[�KP�RTGFKEVKQPU�D[�OQFGNU�QH�FKHHGTGPV�ITQWRU�QH�KPXGUVKICVQTU�HQT

FKHHGTGPV�URGEKGU�QT�UWDRQRWNCVKQPU��


�� &KUVTKDWVKQP�QH�.46�FQUG�
FQUG�RTQHKNGU�QT�FQUG�XGTUWU�IGPGTCVKQP����#U�UJQYP

KP�(KIWTG������DGIKPPKPI�CV�VJG�VTCEJGC��PGV�FQUG�
1 �HNWZ�VQ�CKT�NKSWKF�KPVGTHCEG��

UNQYN[�FGETGCUGU�FKUVCNN[�KP�VJG�VTCEJGQDTQPEJKCN�TGIKQP�
6$��CPF�TCRKFN[

FGETGCUGU�FKUVCNN[�KP�VJG�RWNOQPCT[�TGIKQP���6KUUWG�FQUG�
1 �HNWZ�VQ�NKSWKF�VKUUWG�

KPVGTHCEG��KU�XGT[�NQY�KP�VJG�VTCEJGC��KPETGCUGU�VQ�C�OCZKOWO�KP�VJG�VGTOKPCN

DTQPEJKQNGU�QT�HKTUV�CKTYC[�IGPGTCVKQP�KP�VJG�RWNOQPCT[�TGIKQP��CPF�TCRKFN[

FGETGCUGU�FKUVCNN[�HTQO�VJKU�NQECVKQP�
G�I���/KNNGT�GV�CN��������������������

1XGTVQP�GV�CN���������������1XGTVQP�CPF�)TCJCO��������)TQVDGTI�GV�CN��������

*W�GV�CN�������C���

+H�1 �YGTG�VJG�QPN[�VQZKE�CIGPV�CPF�CNN�VJG�VKUUWGU�QH�VJG�.46�YGTG�GSWCNN[�UGPUKVKXG�

VQ�VJG�UCOG�FQUG��VJG�OQFGNU�RTGFKEV�VJCV�VJG�ITGCVGUV�OQTRJQNQIKECN�FCOCIG��YQWNF�QEEWT�KP

VJG�XKEKPKV[�QH�VJG�LWPEVKQP�QH�VJG�EQPFWEVKPI�CKTYC[U�CPF�VJG�RWNOQPCT[�TGIKQP�CPF�FGETGCUG

TCRKFN[�
FKUVCNN[��HTQO�VJKU�CTGC��YJKEJ�KU�EQPUKUVGPV�YKVJ�QDUGTXCVKQPU�KP�NCDQTCVQT[�CPKOCNU


UGG�%JCRVGT����5GEVKQP����������1P�VJG�QVJGT�JCPF��WUKPI�VJG�DGUV�GUVKOCVGU�QH�OQTRJQOGVTKE

CPF�RJ[UKQNQIKECNN[�DCUGF�DKQEJGOKECN�RCTCOGVGTU�QH�/KNNGT�GV�CN��
������������CPF�1XGTVQP

GV�CN��
�������VJG�OQFGNU�RTGFKEV�GZVTGOGN[�
TGNCVKXGN[��NQY�VKUUWG�FQUGU�KP�VJG�VTCEJGC�CPF�NCTIG

DTQPEJK��VJKU�UWIIGUVU�XGT[�NKVVNG�QT�PQ�VKUUWG�FCOCIG�UJQWNF�QEEWT�VJGTG��YJKEJ�KU�EQPVTCT[�VQ

QDUGTXCVKQPU�
UGG�%JCRVGT����5GEVKQP����������*QYGXGT��VJKU�KU�OQQV��KH��CU�UWIIGUVGF�D[�2T[QT


�������VJG�VQZKE�UWDUVCPEGU�CTG�RTKOCTKN[�TGCEVKQP�RTQFWEVU�QH�1 �CPF�PQV�1 �KVUGNH���+P�VJKU� �

ECUG��VJG�1 �PGV�NQECN�FQUG��PQV�VJG�NQECN�1 �VKUUWG�FQUG��OC[�DG�C�DGVVGT�GUVKOCVQT�QH�NQECN�VQZKE� �

VKUUWG�FQUG��DGECWUG�VJG�TCVG�QH�RTQFWEVKQP�QH�RTQFWEVU�YQWNF�DG�TGNCVGF�VQ�VJG�TCVG�QH�1�

WRVCMG�


�� 'HHGEV�QH�GZGTEKUG�QT�KPETGCUGF�XGPVKNCVKQP���6JG�GHHGEV�QH�GZGTEKUG�KU�VQ�UNKIJVN[

KPETGCUG�VJG�6$�FQUG�CPF�VQ�UKIPKHKECPVN[�KPETGCUG�VJG�RWNOQPCT[�TGIKQP�VQVCN

FQUG�
OCUU�QH�1 ��CPF�VJG�%#4�FQUG�
OCUU�RGT�WPKV�UWTHCEG�CTGC��
G�I���/KNNGT�

GV�CN���������������1XGTVQP�GV�CN���������������1XGTVQP�CPF�)TCJCO�������

*CPPC�GV�CN���������)TQVDGTI�GV�CN����������



Zone
Order

Generation
Generation

0
0
0
0

2
2
2
2

3
3
4
4

4
6
6

4
5
8
8

6
10
10

5
7

12
12

8
14
14

6
9

15
16

7
10
16
17

11
17
18

12
19
20

13
21
22

8
14
23
23

Rabbit
Guinea Pig
Rat
Human

Zone
Order

Generation
Generation

0
0
0
0

2
2
2
2

3
3
4
4

4
6
6

4
5
8
8

6
10
10

5
7

12
12

8
14
14

6
9

15
16

7
10
16
17

11
17
18

12
19
20

13
21
22

8
14
23
23

Rabbit
Guinea Pig
Rat
Human
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(KIWTG����� 0GV�FQUG�
#��CPF�VKUUWG�FQUG�
$��XGTUWU�UGSWGPVKCN�UGIOGPVU�CNQPI�CPCVQOKECN
OQFGN�CKTYC[�RCVJU�HQT�JWOCP��TCV��IWKPGC�RKI��CPF�TCDDKV���+P�IGPGTCN��GCEJ
UGIOGPV�TGRTGUGPVU�C�ITQWR�QH�CKTYC[U�QT�FWEVU��YKVJ�EQOOQP�HGCVWTGU�CU
FGHKPGF�D[�VJG�FGUKIPGTU�QH�VJG�CPCVQOKECN�OQFGN�
JWOCP�CPF�TCV��
IGPGTCVKQP��IWKPGC�RKI���QTFGT��TCDDKV���\QPG����(QT�C�IKXGP�URGEKGU��VJG
RNQVVGF�FQVU�TGRTGUGPV�C�RTGFKEVGF�FQUG�VJCV�EQTTGURQPFU�VQ�C�IKXGP�UGIOGPV��
6JG�FQVU�JCXG�DGGP�LQKPGF�D[�NKPGU�HQT�GCUG�QH�KPVGTRTGVKPI�VJG�RNQVU��VJGUG
NKPGU�FQ�PQV�TGRTGUGPV�RTGFKEVGF�XCNWGU�GZEGRV�YJGTG�VJG[�KPVGTEGRV�VJG�FQVU��
6$���VTCEJGQDTQPEJKCN�TGIKQP��2���RWNOQPCT[�TGIKQP�
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�� 'HHGEV�QH�TGURKTCVQT[�VTCEV�KPJQOQIGPGKV[���/QFGNU�JCXG�RTGFKEVGF�VJCV�VJG

HWTVJGT�VJG�RTQZKOCN�CNXGQNCT�TGIKQP�KU�HTQO�VJG�VTCEJGC��VJG�NGUU�VJG�1 �VKUUWG�

FQUG�
OCUU�QH�1 �CDUQTDGF�RGT�WPKV�UWTHCEG�CTGC��VQ�VJG�RTQZKOCN�CNXGQNCT�

TGIKQP���
(QT�OQFGNKPI�RWTRQUGU��VJG�RTQZKOCN�CNXGQNCT�TGIKQP�JCU�DGGP�FGHKPGF

CU�VJG�HKTUV�RWNOQPCT[�IGPGTCVKQP�QT�VJG�HKTUV�RWNOQPCT[�TGIKQP�OQFGN�UGIOGPV

CNQPI�C�RCVJ��VJKU�TGIKQP�KU�C�RCTV�QH�VJG�%#4����1XGTVQP�GV�CN��
������RTGFKEVGF

C�VJTGGHQNF�ITGCVGT�RTQZKOCN�CNXGQNCT�TGIKQP�FQUG�HQT�VJG�UJQTVGUV�RCVJ�TGNCVKXG�VQ

VJG�NQPIGUV�RCVJ�KP�TCVU���7NVOCP�CPF�#PLKNXGN�
������UKOWNCVGF�1 �FKUVTKDWVKQP�

KP�C�UOCNN�UGIOGPV�
�����QH�VJG�FKUVCN�CKTYC[U�QH�CP�CU[OOGVTKE�CPCVQOKE

OQFGN�QH�VJG�JWOCP�NWPI���6JG[�HQWPF�VJCV�VJG�1 �VKUUWG�FQUG�
OCUU�RGT�USWCTG�

EGPVKOGVGT��KP�VJG�RTQZKOCN�CNXGQNCT�TGIKQP�CNQPI�VJG�UJQTVGUV�RCVJ�YCU

CRRTQZKOCVGN[�����ITGCVGT�VJCP�VJCV�CNQPI�VJG�NQPIGUV�RCVJ���/GTEGT�GV�CN�


������HQWPF�VJCV�RCVJ�FKUVCPEG�CPF�XGPVKNCVQT[�WPKV�UK\G�CHHGEV�FQUG���RTGFKEVGF

FQUGU�KP�VJG�RTQZKOCN�UGIOGPVU�
GUUGPVKCNN[��VJG�RTQZKOCN�CNXGQNCT�TGIKQP��QH�VJG

NCTIGT�XGPVKNCVQT[�WPKVU�
YKVJ�VJG�UOCNNGUV�TGNCVKXG�FGCF�URCEG��CTG�UKIPKHKECPVN[

NCTIGT�VJCP�VJG�CXGTCIG�RTQZKOCN�UGIOGPV�FQUGU���(WTVJGT��HQT�VJG�UOCNN�UCORNG

QH�XGPVKNCVQT[�WPKVU�OQFGNGF�
�����/GTEGT�GV�CN��
������RTGFKEVGF�C�TCPIG�QH

RTQZKOCN�UGIOGPV�FQUGU�QH�ITGCVGT�VJCP�C�HCEVQT�QH�����$GECWUG�VJG�RTQZKOCN

CNXGQNCT�TGIKQPU�QH�7NVOCP�CPF�#PLKNXGN�
������CPF�QH�/GTEGT�GV�CN��
�����

DGNQPIGF�VQ�C��NQECN�ENWUVGT���CPF�VJGTG�CTG�OCP[�ENWUVGTU�YKVJ�XCT[KPI�FKUVCPEGU

HTQO�VJG�VTCEJGC��C�XCTKCDKNKV[�ITGCVGT�VJCP�����CPF�C�HCEVQT�ITGCVGT�VJCP���

TGURGEVKXGN[��CTG�GZRGEVGF�KP�RTQZKOCN�CNXGQNCT�TGIKQP�FQUGU���/GTEGT�CPF�%TCRQ


������KNNWUVTCVGF�VJG�GHHGEV�QH�XGPVKNCVQT[�WPKV�XQNWOG�CNQPG�QP�VJG�FKUVTKDWVKQP

QH�FQUG��RTGFKEVKPI�VJCV�C�����VKOGU�NCTIGT�WPKV�TGEGKXGU�����VKOGU�VJG�FQUG�
OCUU

RGT�UWTHCEG�CTGC��QH�VJG�UOCNNGT�WPKV�CV�VJG�GPVTCPEG�QH�VJG�WPKV��

6JG�XCTKCDKNKV[�QH�RTGFKEVGF�RTQZKOCN�CNXGQNCT�TGIKQP�FQUGU�CPF��D[�KPHGTGPEG��%#4

FQUGU�UWIIGUVU�VJCV�VJG�OCIPKVWFG�QH�VQZKEQNQIKECN�GHHGEVU�HQT�FKHHGTGPV�%#4U�CTG�FKHHGTGPV��

6JKU�RTGFKEVKQP�KU�EQPUKUVGPV�YKVJ�VJG�QDUGTXCVKQPU�QH�5EJYCTV\�GV�CN��
������CPF�$QQTOCP�GV�CN�


������QH�FCOCIG�XCTKCVKQP�COQPI�FKHHGTGPV�%#4U�QH�VJG�UCOG�TCV���+V�KU�TGCUQPCDNG�VQ�CUUWOG

VJCV�XCTKCDNG�FCOCIG�CV�GSWKXCNGPV�DWV�FKHHGTGPV�OQTRJQNQIKECN�NQECVKQPU�CNUQ�QEEWTU�KP�JWOCPU��

5RGEKHKE�6QRKEU
'HHGEV�QH�#UUWORVKQPU�#DQWV�#PCVQOKECN�&KOGPUKQPU���(QT�TCVU�CPF�IWKPGC�RKIU�

1XGTVQP�GV�CN��
������WUGF�VYQ�OQTRJQOGVTKECNN[�DCUGF�CPCVQOKECN�OQFGNU�
TCV�CPCVQOKECN

OQFGNU���-NKOGPV��������CPF�;GJ�GV�CN���������IWKPGC�RKI�CPCVQOKECN�OQFGNU���-NKOGPV�������

CPF�5EJTGKFGT�CPF�*WVEJGPU��������VQ�KPXGUVKICVG�VJG�KPHNWGPEG�QH�CPCVQOKECN�OQFGN

HQTOWNCVKQP�QP�RTGFKEVGF�WRVCMG���4GUWNVU�YKVJ�CNN�HQWT�CPCVQOKECN�OQFGNU�KP�EQODKPCVKQP�YKVJ

FKHHGTGPV�XGPVKNCVQT[�RCTCOGVGTU�UJQYGF�C�SWCNKVCVKXG�UKOKNCTKV[�KP�VJG�UJCRGU�QH�VJG�FQUG

RTQHKNGU��DWV�VJG�VYQ�CPCVQOKECN�OQFGNU�HQT�VJG�UCOG�URGEKGU�TGUWNVGF�KP�EQPUKFGTCDNG

FKHHGTGPEGU�KP�RTGFKEVGF�RGTEGPV�46�CPF�RWNOQPCT[�TGIKQP�WRVCMGU�

4GURKTCVQT[�6TCEV�7RVCMG�KP�*WOCP�#FWNVU�CPF�%JKNFTGP���1XGTVQP�CPF�)TCJCO

������WUGF�UGXGTCN�UQWTEGU�QH�FCVC�QP�CIG�FGRGPFGPV�.46�FKOGPUKQPU�CPF�UVTWEVWTG�VQ

EQPUVTWEV�VJGQTGVKECN�.46�CPCVQOKECN�OQFGNU�HQT�JWOCPU�HTQO�DKTVJ�VQ�CFWNVJQQF���6JG

1 �FQUKOGVT[�OQFGN�QH�/KNNGT�GV�CN��
������YCU�WUGF�VQ�GUVKOCVG�VJG�TGIKQPCN�CPF�NQECN�WRVCMG�

QH�1 ���(QT�VJG�RGTEGPV�WRVCMG�
���VQ������FWTKPI�SWKGV�DTGCVJKPI��VJG�.46�FKUVTKDWVKQP�QH�
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CDUQTDGF�1 �CPF�VJG�EGPVTKCEKPCT�1 �VKUUWG�FQUG�CTG�PQV�XGT[�UGPUKVKXG�VQ�CIG���4GIKQPCN�RGTEGPV� �

WRVCMGU�CTG�OQTG�FGRGPFGPV�QP�CIG�FWTKPI�JGCX[�GZGTEKUG�QT�YQTM�VJCP�FWTKPI�SWKGV�DTGCVJKPI�

CPF�VQVCN�WRVCMGU�TCPIG�HTQO����VQ�������)GPGTCNN[��VJG�VQVCN�SWCPVKV[�QH�1 �CDUQTDGF�RGT�

OKPWVG�KPETGCUGU�YKVJ�CIG���(QT�CNN�EQPFKVKQPU�UKOWNCVGF��VJG�NCTIGUV�1 �VKUUWG�FQUG�KU�RTGFKEVGF�

VQ�QEEWT�KP�VJG�%#4���/KNNGT�CPF�1XGTVQP�
������RTGUGPV�UKOKNCT�TGUWNVU���$GECWUG�WRVCMG�D[

VJG�746�YCU�PQV�UKOWNCVGF�CPF�DGECWUG�VJKU�TGIKQP�ECP�DG�CUUWOGF�VQ�JCXG�CP�KORQTVCPV�GHHGEV

QP�.46�WRVCMG��C�EQORCTKUQP�QH�RTGFKEVKQPU�QH�.46�WRVCMGU�KP�EJKNFTGP�CPF�CFWNVU�UJQWNF�DG

XKGYGF�YKVJ�ECWVKQP���1P�VJG�QVJGT�JCPF��746�WRVCMG�RTQDCDN[�JCU�NKVVNG�GHHGEV�QP�VJG�UJCRG�QH

VJG�FQUG�EWTXGU��

&QUKOGVT[�/QFGNKPI�4GUWNVU�%QORCTGF�VQ�&QUKOGVT[�&CVC�
$CUGF�QP�VJG�GZRGTKOGPVCN�EQPFKVKQPU�FKUEWUUGF�KP�)GTTKV[�GV�CN��
������CPF�WUKPI

VJG�OQFGN�CPF�RCTCOGVGTU�QH�/KNNGT�GV�CN��
�������/KNNGT�GV�CN��
������UKOWNCVGF�VJG�WRVCMG�QH

1 �FKUVCN�VQ�VJG�QTQRJCT[PZ�QH�JWOCP�UWDLGEVU���(QT�VJG�VCTIGV�H	U�QH����CPF����DRO�CPF�8 U� 6

TCPIKPI�HTQO�����VQ� ����.��VJG�UKOWNCVKQP�TGUWNVU�YGTG�KP�IQQF�CITGGOGPV�YKVJ�VJG�DTGCVJ�

D[�DTGCVJ�GZRGTKOGPVCN�FCVC���6JG�CXGTCIG�GZRGTKOGPVCN�.46�WRVCMG�GHHKEKGPE[�YCU�������CU

EQORCTGF�VQ�VJG������RTGFKEVKQP�IKXGP�D[�/KNNGT�GV�CN��
������HQT�VJG�TGIKQP�FKUVCN�VQ�VJG

QTQRJCT[PZ���+V�UJQWNF�DG�TGOGODGTGF��JQYGXGT��VJCV�XCNWGU�HQT�WRVCMG�GHHKEKGPE[�HTQO�VJG

)GTTKV[�GV�CN��
������UVWF[�YGTG�FGTKXGF�HTQO�VJG�TCY�FCVC�WUKPI�C�UVGCF[�UVCVG�OGVJQF�

YJGTGCU�VJG�OQFGNU�QH�/KNNGT�GV�CN��
������CPF�/KNNGT�GV�CN��
������WVKNK\G�E[ENKE�HNQY��VJWU

OCMKPI�VJG�RTGFKEVKQPU�OQTG�CRRTQRTKCVG�HQT�EQORCTKUQP�YKVJ�WRVCMG�FCVC�HTQO�PQP�UVGCF[

UVCVG�OGVJQFU���(TQO�CP�CPCN[UKU�KP�)GTTKV[�GV�CN��
�������KV�CRRGCTU�VJCV�VQVCN�46�WRVCMG

EQORWVGF�D[�GKVJGT�UVGCF[�UVCVG�QT�PQP�UVGCF[�UVCVG�OGVJQFU�FKHHGT�D[�QPN[�CDQWV�����KP

TGNCVKXG�VGTOU����

6JGTG�JCXG�DGGP�OCLQT�KORTQXGOGPVU�VQ�VJG�QTKIKPCN�OQFGN��CU�FGUETKDGF�D[�/KNNGT

GV�CN��
������CPF�1XGTVQP�GV�CN��
�������KPENWFKPI�VJG�CFFKVKQP�QH�VJG�746�CPF�GUVCDNKUJKPI�C

TGIKQPCN�OCUU�VTCPUHGT�EQGHHKEKGPV�DCUGF�QP�GZRGTKOGPVCN�FCVC���6CDNG�����UWOOCTK\GU�VJG

CUUWORVKQPU�VJCV�WPFGTRKP�VJGUG�KORTQXGOGPVU��CU�YGNN�CU�QVJGT�TGNGXCPV�CUUWORVKQPU�WUGF�HQT

UKOWNCVKPI�VJG�WRVCMG�QH�UGXGTCN�JWOCP�FQUKOGVT[�GZRGTKOGPVU���#�FKUEWUUKQP�QH�VJG

CUUWORVKQPU�KU�IKXGP�KP�5GEVKQP�������

#HVGT�VCMKPI�KPVQ�EQPUKFGTCVKQP�VJG�CUUWORVKQPU�QH�6CDNG������6CDNG�����EQORCTGU

GZRGTKOGPVCN�VQVCN�46�WRVCMG�GHHKEKGPE[�FCVC�CPF�OQFGN�RTGFKEVKQPU�HQT�JWOCPU���7UG�QH�VJG�

TCV�CUUWORVKQPU�KP�EQPLWPEVKQP�YKVJ�VJG�OQFGN�YKNN�DG�FKUEWUUGF�NCVGT�
5GEVKQP����������6JG

OQFGN�RTGFKEVKQPU�UJQY�IQQF�CITGGOGPV�YKVJ�VJG�VQVCN�46�WRVCMG�GHHKEKGPE[�FCVC�QH�)GTTKV[

GV�CN��
�������)GTTKV[�GV�CN��
�������CPF�*W�GV�CN��
����D����+P�CNN�ECUGU��VJG�RTGFKEVKQPU�CTG

YKVJKP�����QH�VJG�OGCUWTGF�XCNWGU���6JG�CITGGOGPV�YKVJ�VJG�FCVC�QH�*W�GV�CN��
����D��KU�GXGP

DGVVGT��CU�GZRGEVGF��

6JG�OQFGN�RTGFKEVKQP�HQT�VJG�FCVC�QH�9KGUVGT�GV�CN��
������KU�NGUU�CEEWTCVG��

%QORCTKUQP�QH�VJG�9KGUVGT�GV�CN��
������FCVC�YKVJ�VJG�*W�GV�CN��
������FCVC�
(KIWTG������UJQYU�

JQYGXGT��VJCV�VJG�TGUWNVU�CTG�KP�IQQF�CITGGOGPV�YKVJ�GCEJ�QVJGT���6JWU��KV�YQWNF�CRRGCT�VJCV

VJG�8 �FGRGPFGPEG�QH�VJG�OQFGN�FQGU�PQV�PGEGUUCTKN[�TGHNGEV�VJG�TGCN�YQTNF��*QYGXGT��VJG6

IGPGTCN�CITGGOGPV�DGVYGGP�VJG�OQFGN�RTGFKEVKQPU�CPF�FCVC�CTG�SWKVG�IQQF��

#NVJQWIJ�VJG�OQFGNU�CTG�ECRCDNG�QH�OCMKPI�TGCUQPCDNG�RTGFKEVKQPU�QH�VQVCN�46

WRVCMG�GHHKEKGPE[��VJGKT�CEEWTCE[�HQT�URGEKHKE�TGIKQPU�TGOCKPU�WPEGTVCKP���6JG�1 �DQNWU�FCVC�


*W�GV�CN�������D��������7NVOCP�GV�CN���������CPF�VJG�CKTYC[�WRVCMG�GHHKEKGPE[�FCVC
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6CDNG�������#UUWORVKQP�HQT�#RRNKECVKQP�QH�&QUKOGVT[�/QFGN
VQ�$TGCVJKPI�(TGSWGPE[�4GURQPUGU�VQ�1\QPGC

5RGEKGU $TGCVJKPI 4GURKTCVQT[ 6TCEV /QTRJQNQI[ /CUU 6TCPUHGT %QGHHKEKGPVU

/QFG QH

*WOCP 1TCN � .46 UVTWEVWTG HTQO 9GKDGN 
������ � /CUU VTCPUHGT EQGHHKEKGPVU HQT GCEJ

� 8QNWOG QH QTCN ECXKV[ VJTQWIJ QTQRJCT[PIGCN UGIOGPV CPF GCEJ 6$

NCT[PZ CPF UWTHCEG VQ XQNWOG IGPGTCVKQP FGHKPGF CU -C�
5�8� YJGTG

TCVKQ 
5�8� HTQO *W GV CN� 5�8 HQT VJG 6$ TGIKQP KU HTQO 9GKDGN


����C�D�� 
����� FKOGPUKQPU TGFWEGF VQ (4%� -C

� &GCF URCEG XQNWOG 
8 � CPF (4% HTQO *W GV CN� 
����D��F

HTQO *CTV GV CN� 
������ 6$ � 2WNOQPCT[ OCUU VTCPUHGT EQGHHKEKGPV KU

TGIKQP XQNWOG CV (4% GSWCNU ���� EO�U 
/KNNGT GV CN�� ������

8 OKPWU QTQRJCT[PIGCN XQNWOG�F

� 2TQZKOCN CNXGQNCT TGIKQP FGHKPGF CU

HKTUV TGURKTCVQT[ DTQPEJKQNG�

� 2WNOQPCT[ TGIKQP GZRCPFU�

6$ FQGU PQV GZRCPF�

4CV 0CUCN � 02 FKOGPUKQPU HTQO 5EJTGKFGT CPF � 02 CPF 6$ OCUU VTCPUHGT EQGHHKEKGPVU

4CCDG 
������ GUVKOCVGF WUKPI FCVC QH *CVEJ GV CN�

� 6$ TGIKQP HTQO ;GJ GV CN� 
������ 
������

� 8QNWOGU CPF UWTHCEG CTGCU QH .46 � /CUU VTCPUHGT EQGHHKEKGPV QH RWNOQPCT[

KUQVTQRKECNN[ UECNGF VQ (4%� TGIKQP � ����� EO�U� KPHGTTGF HTQO

� 2WNOQPCT[ TGIKQP HTQO /GTEGT 2KPMGTVQP GV CN� 
������

GV CN� 
������

� 6$ CPF RWNOQPCT[ TGIKQPU

GZRCPF WPKHQTON[ FWTKPI

DTGCVJKPI�

� 2TQZKOCN CNXGQNCT TGIKQP KU HKTUV

IGPGTCVKQP QH RWNOQPCT[ TGIKQP�

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

6CDNG�������%QORCTKUQP�QH�6QVCN�4GURKTCVQT[�6TCEV�7RVCMG
&CVC�YKVJ�/QFGN�2TGFKEVKQPUC

8 
O.� H 
DRO� /GCUWTGF ( 2TGFKEVGF ( &CVC 5QWTEG6 V V

��� �� ���� ���� )GTTKV[ GV CN� 
�����

��� �� ���� ���� )GTTKV[ GV CN� 
�����

��� �� ���� ���� *W GV CN� 
����D�

����� ��� ���� ���� *W GV CN� 
����D�

����� �� ���� ���� )GTTKV[ GV CN� 
�����

����� �� ���� ���� )GTTKV[ GV CN� 
�����

��� �� ���� ���� 9KGUVGT GV CN� 
�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C
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)GTTKV[�GV�CN���������TCKUG�SWGUVKQPU�CDQWV�VJG�OQFGN�RTGFKEVKQPU�QH�WRVCMG�KP�VJG�EQPFWEVKPI

CKTYC[U���6JGUG�NCVVGT�FCVC�UGVU�UWIIGUV�VJCV�VJG�OQFGNU�QH�/KNNGT�GV�CN��
������������OC[

WPFGTGUVKOCVG�VJG�1 �WRVCMG�EQGHHKEKGPVU�KP�VJG�EQPFWEVKPI�CKTYC[U���7NVOCP�GV�CN��
������UJQY�

KP�VJGKT�CPCN[UKU�QH�VJG�DQNWU�FCVC�VJCV�VJG�TGCEVKXKV[�QH�1 �YKVJ�VJG�NWPI�NKSWKF�NKPKPI�FGETGCUGU�

YKVJ�KPETGCUKPI�FGRVJ�KPVQ�VJG�NWPI���6JKU�EQWNF�KORN[�VJCV�OQTG�1 �KU�VCMGP��WR�KP�EGPVTCN�

CKTYC[U�VJCP�RTGXKQWUN[�JCF�DGGP�VJQWIJV���*QYGXGT��VJG�RTGFKEVKQPU�RTGUGPVGF�KP�6CDNG�����

YJKEJ�CTG�DCUGF�QP�VJG�CUUWORVKQPU�QH�6CDNG������TGRTGUGPV�C�TGXKUKQP�QH�VJG�/KNNGT�GV�CN�


������OQFGN�KP�VJCV�VJG�OCUU�VTCPUHGT�EQGHHKEKGPVU�CTG�FGTKXGF�HTQO�VJG�CEVWCN�JWOCP�FCVC�QH

*W�GV�CN��
����D���

$GECWUG�VJG�WVKNKV[�QH�FQUKOGVT[�OQFGNU�KU�VJGKT�WUGHWNGPGUU�KP�HCEKNKVCVKPI

KPVGTURGEKGU�GZVTCRQNCVKQP��KV�KU�KORQTVCPV�VQ�EQORCTG�RTGFKEVKQPU�YKVJ�CPKOCN�FCVC�CU�YGNN�CU

YKVJ�JWOCP�FCVC���7UKPI�VJG�1XGTVQP�GV�CN��
������OQFGN�HQTOWNCVKQP�CPF�RCTCOGVGTU��1XGTVQP

GV�CN��
������FGXGNQRGF�C�HQTOWNC�VJCV�ECP�DG�WUGF�VQ�ECNEWNCVG�.46�WRVCMGU�KP�TCVU��IKXGP�VJGKT

8 U�CPF�H	U���(QT�EQORCTKUQP�RWTRQUGU��VJG�FCVC�QH�9KGUVGT�GV�CN��
������������CPF�*CVEJ�GV�CN�6


������ECP�DG�WUGF���6JG�CXGTCIG�WRVCMG�GHHKEKGPE[�HQT�VJG�TCV�HTQO�VJGUG�FCVC�KU��������$CUGF

QP�VJG�8 U�CPF�H	U�QH�VJGUG�CPKOCNU��CP�CXGTCIG�.46�WRVCMG�QH������KU�EQORWVGF�WUKPI�1XGTVQP6

GV�CN��
��������+H�1XGTVQP�GV�CN��
������JCF�KPENWFGF�VJG�GHHGEVU�QH�746�WRVCMG��VJGKT�OQFGN

YQWNF�JCXG�RTGFKEVGF�OQTG�VJCP������

+V�KU�KORQTVCPV�VQ�PQVG�VJCV�VJGUG�TGUWNVU�CTG�DCUGF�QP�VJG�QNFGT�OQFGN�CUUWORVKQPU�

PQV�VJQUG�RTGUGPVGF�KP�6CDNG�������+H�VJG�PGYGT�CUUWORVKQPU�JCF�DGGP�WUGF��VJG�CITGGOGPV

DGVYGGP�RTGFKEVKQPU�CPF�CEVWCN�TGUWNVU�YQWNF�JCXG�DGGP�OWEJ�DGVVGT�
K�G���VQVCN�WRVCMG�YQWNF

JCXG�DGGP�KP�VJG����VQ�����TCPIG��FGRGPFKPI�QP�XGPVKNCVKQP��

��� 5RGEKGU�5GPUKVKXKV[���.WPI�(WPEVKQP�CPF�+PHNCOOCVQT[
'PFRQKPVU�'ZGORNKH[KPI�CP�#RRTQCEJ

����� +PVTQFWEVKQP
3WCPVKVCVKXG�GZVTCRQNCVKQP�QH�CPKOCN�DCUGF�1 �VQZKEKV[�FCVC�VQ�VJG�JWOCP�

EKTEWOUVCPEG�TGSWKTGU�C�RCTCFKIO�VJCV�KPENWFGU�DQVJ�CP�GUVKOCVG�QH�VCTIGV�VKUUWG�FQUG


FQUKOGVT[��CPF�CP�CNIQTKVJO�VJCV�TGNCVGU�VJG�TGURQPUKXGPGUU�QH�VJG�VGUV�URGEKGU�VQ�VJCV�QH�VJG

JWOCP�
URGEKGU�UGPUKVKXKV[����6JKU�RCTCFKIO�ECP�DG�FGRKEVGF�CU�CP�GZVTCRQNCVKQP�RCTCNNGNQITCO


(KIWTG�������YJKEJ�EQPEGRVWCNK\GU�C�TGNCVKQPUJKR�DGVYGGP�EJTQPKE�CPKOCN�UVWF[�FCVC�CPF�NQPI�

VGTO�JWOCP�JGCNVJ�GHHGEVU�DCUGF�QP�CP�WPFGTUVCPFKPI�QH�CEWVG�GHHGEVU�KP�DQVJ�URGEKGU�
)TCJCO

CPF�*CVEJ����������#NVJQWIJ�TGEGPV�UVWFKGU�JCXG�DGIWP�VQ�GNWEKFCVG�VJG�WPFGTN[KPI�OGEJCPKUOU

FGVGTOKPKPI�TGURQPUG��VJG�DWNM�QH�VJG�RTGUGPV�1 �VQZKEKV[�FCVCDCUG�KP�CPKOCNU�CPF�JWOCPU�

TGOCKPU�NCTIGN[�FGUETKRVKXG���*GPEG��QPN[�C�UKORNKHKGF�CRRNKECVKQP�QH�VJKU�RCTCFKIO�KU�HGCUKDNG�CV

VJKU�VKOG���6JG�HQNNQYKPI�UGEVKQP�YKNN�CVVGORV�VQ�JCTOQPK\G�UGNGEVKXG�NKVGTCVWTG�QP�CEWVG�JWOCP

CPF�CPKOCN�TGURQPUGU�VQ�1 �GZRQUWTG�
CNTGCF[�TGXKGYGF�KP�FGVCKN�KP�%JCRVGTU���CPF����YKVJ�

YJCV�KU�MPQYP�CDQWV�VJG�FQUKOGVT[�QH�1 ��KP�CP�GHHQTV�VQ�FKUEGTP�TGNCVKXG�URGEKGU�UGPUKVKXKV[���

6Q�EQPUVTWEV�CP�CTIWOGPV�VJCV�KU�RNCWUKDNG�HQT�VJKU�VGUV�CRRNKECVKQP��HQEWU�KU�QP�GPFRQKPVU�HQT

YJKEJ�VJGTG�CTG�UWHHKEKGPV�FCVC�KP�DQVJ�JWOCPU�CPF�VGUV�CPKOCN�URGEKGU�CPF�HQT��YJKEJ�GZRQUWTG

UEGPCTKQU�CTG�UKOKNCT���6JG�GPFRQKPVU�EQORCTGF�KPENWFG�OGCUWTGU�QH�RWNOQPCT[�HWPEVKQP�CPF

OCTMGTU�QH�NWPI�KPHNCOOCVKQP��OQUV�PQVCDN[�$#.�RTQVGKP�CPF�EGNNU���9JGP�RQUUKDNG��QVJGT

KPHNWGPEKPI�RCTCOGVGTU��UWEJ�CU�XGPVKNCVKQP�CWIOGPVCVKQP�CPF�CPVKQZKFCPVU�YKVJKP�VJG�NWPI�CNUQ

YKNN�DG�FKUEWUUGF���6JG�DQF[�QH�KP�XKVTQ�EGNN�UVWFKGU�JCU�PQV�DGGP�KPENWFGF�DGECWUG�QH�VJG



Acute Effect
Animal

Acute Effect
Human

Chronic Effect
Animal

Chronic Effect
Human

Experimental correlation

Extrapolation
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FKHHKEWNVKGU�KP�KPVGTRTGVCVKQP�CUUQEKCVGF�YKVJ�(KIWTG�����
2CTCNNGNQITCO�RCTCFKIO�HQT�WVKNK\KPI�CPKOCN�FCVC�HQT�JWOCP�JGCNVJ
RTGFKEVKQPU���#EWVG�JQOQNQIQWU�GPFRQKPVU�UGTXG�CU�VJG�DCUKU�HQT
GZVTCRQNCVKPI�EJTQPKE�GHHGEVU�KP�JWOCPU�HTQO�CPKOCN�FCVC��

FQUKOGVT[�CPF�EWNVWTKPI�U[UVGOU���6JG�TGCFGT�KU�TGHGTTGF�VQ�%JCRVGT����5GEVKQP��������CPF�VJG

TGEGPV�TGXKGY�D[�-QTGP�GV�CN��
��������6JG�IQCN�JGTG�KU�VQ�FGXGNQR�C�J[RQVJGVKECN�OQFGN�HQT�VJG

CUUGUUOGPV�QH�URGEKGU�URGEKHKE�UGPUKVKXKV[�YKVJ�CEWVG�1 �GZRQUWTG�VJCV�ECP�UGTXG�CU�C�HTCOGYQTM�

VQ�DGVVGT�RTGFKEV�JWOCP�TGURQPUGU��GURGEKCNN[�YKVJ�TGICTF�VQ�EJTQPKE�GHHGEVU����6JG�EQORNGZ

KUUWG�QH�YJGVJGT�EQPVTQNNGF�JWOCP�ENKPKECN�UVWFKGU�CEEWTCVGN[�TGHNGEV�RQRWNCVKQP�DCUGF

TGURQPUGU�CNUQ�YKNN�PQV�DG�EQPUKFGTGF�KP�VJKU�FKUEWUUKQP�

������� &QUKOGVT[
6JKU�VQRKE�JCU�DGGP�FKUEWUUGF�KP�FGVCKN�KP�5GEVKQP�������4GEGPV�UVWFKGU�D[�*CVEJ

GV�CN��
�������WVKNK\KPI�VJG�PQPTCFKQCEVKXG�KUQVQRG�QH�QZ[IGP�� 1��VQ�NCDGN�1 ��JCXG�UJQYP�VJCV��
�

GZRQUWTG�QH�GZGTEKUKPI�JWOCPU�
���.�OKP��CPF�TGUVKPI�TCVU�VQ�����RRO�1 �HQT���J�TGUWNVGF�KP�

��QT���VKOGU�VJG� 1�FQUG�
CU�CFFWEV��VQ�VJG�$#.�EQPUVKVWGPVU�QH�JWOCPU�CU�EQORCTGF�VQ�VJQUG��

QH�(����OCNG�TCVU���6JKU�HQWT��VQ�HKXGHQNF�FKHHGTGPEG�CRRGCTGF�VQ�DG�FWG�VQ�VJG�GZGTEKUG�

UVKOWNCVGF�J[RGTXGPVKNCVKQP�QH�VJG�JWOCPU�YJGP�EQORCTGF�VQ�VJG�TCV�CPF�EQORCTGF�HCXQTCDN[

YKVJ�KPFKEGU�QH�GHHGEV�
K�G���$#.�EGNNU�CPF��RTQVGKP�CV����J����1PN[�YJGP�VJG�TCVU�YGTG�GZRQUGF

VQ���RRO�1 �HQT���J�FKF�VJG� 1 �NCDGNKPI�QH�$#.�EQPUVKVWGPVU�CRRTQZKOCVG�VJCV�QH�VJG�JWOCP��� �
��

6JWU��QP�VJG�DCUKU�QH�VJKU�UVWF[�QH�EGNNWNCT�CPF�RTQVGKP�KPHNWZ�FWG�VQ�1 �KPLWT[��VJG�TCV�CPF�

JWOCP�CRRGCT�VQ�JCXG�UKOKNCT�UGPUKVKXKV[�VQ�1 �YJGP�GZGTEKUG�KU�EQPUKFGTGF���#FFKVKQPCN�TGNCVGF�

UVWFKGU�YKVJ� 1 �KPFKECVG�VJCV�FGRQUKVKQP�KP�VJG�46�KU�C�EWOWNCVKXG�HWPEVKQP�QH�XGPVKNCVKQP�QXGT��
�

VJG�KPKVKCN�RGTKQF�QH�GZRQUWTG��YJKEJ�YQWNF�NGPF�UWRRQTV�VQ�VJGUG�HKPFKPIU�
5CPVTQEM�GV�CN��
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��������#VVGORVU�VQ�EQORCTG�CPKOCN�FCVC�QDVCKPGF�YKVJQWV�GZGTEKUG�VQ�JWOCP�UVWF[�FCVC�YKVJ

GZGTEKUG�VJWU�YQWNF�WPFGTGUVKOCVG�VJG�FQUG�VQ�VJG�NWPI�CPF�RTGUWOCDN[�VJG�TGUWNVCPV�TKUM�QH

GHHGEV���5VWFKGU�QH�1 �GHHGEVU�
DWV�YKVJQWV�CUUGUUOGPV�QH�FQUG��KP�GZGTEKUKPI�TQFGPVU�JCXG�

EQPHKTOGF�VJKU�EQPENWUKQP�
/CWV\�GV�CN���������

'ZGTEKUG�KU�QPN[�QPG�HCEVQT�VJCV�ECP�CNVGT�FQUG�CPF�GHHGEV���5VWFKGU�KP�NCDQTCVQT[

CPKOCNU�VJCV�KPEQTRQTCVG�QVJGT�HCEVQTU��UWEJ�CU�VKOG�QH�FC[�QT�FKWTPCN�TJ[VJOU�
8CP�$TGG�GV�CN��

�������CPKOCN�UVTCKP�
2KPQ�GV�CN���������%QUVC�GV�CN����������QT�PWVTKVKQP�
%JCRVGT���

5GEVKQP���������CNUQ�UJQY�UWDUVCPVKCN�OQFKHKECVKQP�QH�TGURQPUG�VQ�1 ��CPF�VJWU�GORJCUK\G�VJG�

PGGF�HQT�ECTGHWN�EQPUKFGTCVKQP�QH�GZQIGPQWU�HCEVQTU�YJGP�CVVGORVKPI�VQ�EQORCTG�QT�GZVTCRQNCVG

UVWF[�HKPFKPIU��+V�KU�NKMGN[�VJCV�C�UKOKNCT�TCPIG�QH�HCEVQT�FGRGPFGPV�XCTKCDKNKV[�GZKUVU�YKVJKP

JWOCP�VGUV�UWDLGEVU��

����� *QOQNQI[�QH�4GURQPUG
6JG�EQPEGRV�QH�URGEKGU�UGPUKVKXKV[�CEVWCNN[�EQPUKUVU�QH�VYQ�KPVGITCVGF�EQORQPGPVU��

6JG�HKTUV��JQOQNQI[�QH�TGURQPUG��KPFKECVGU�YJGVJGT�VJG�QWVEQOG�UGGP�KP�VJG�CPKOCN�VGUV�URGEKGU

TGRTGUGPVU�VJG�UCOG�DKQNQIKECN�TGURQPUG�KP�VJG�JWOCP���+P�OCP[�ECUGU��C�OGCUWTGOGPV�QH�VJG

UCOG�GPFRQKPV�KP�DQVJ�URGEKGU�ECP�DG�RTGUWOGF�VQ�TGHNGEV�VJG�UCOG�VQZKE�RJGPQOGPQP�QT

OGEJCPKUO�
K�G���VJG�RWNOQPCT[�KTTKVCPV�KPFWEGF�VCEJ[RPGC��
UGG�DGNQY����1P�VJG�QVJGT�JCPF�

VJGTG�OC[�DG�GPFRQKPVU�VJCV��CNVJQWIJ�JQOQNQIQWU��CTG�PQV�GZRTGUUGF�UKOKNCTN[��HQT�GZCORNG�

VJG�DWTPKPI�FKUEQOHQTV�QH�UGPUQT[�KTTKVCVKQP�KP�VJG�JWOCP�CPF�VJG�RCWUG�QP�VKFCN�GZRKTCVKQP�UGGP

KP�TQFGPVU���6JG�UGEQPF�EQORQPGPV�QH�URGEKGU�UGPUKVKXKV[�TGNCVGU�VJG�FQUG�TGURQPUG�EWTXG�VQ

IKXGP�JQOQNQIQWU�TGURQPUGU���#NVGTCVKQPU�KP�RGTOGCDKNKV[�QH�VJG�CKT�DNQQF�DCTTKGT�QH�VJG�NWPI

CRRGCT�VQ�TGHNGEV�VTWG�URGEKGU�FKHHGTGPEGU�KP�UGPUKVKXKV[�VQ�RWNOQPCT[�KTTKVCPVU�UWEJ�CU�1 �
*CVEJ�

GV�CN�����������+FGCNN[��VJGUG�GNGOGPVU�QH�URGEKGU�UGPUKVKXKV[�UJQWNF�HNQY�FKTGEVN[�KPVQ

GZVTCRQNCVKQP�HQTOWNCG�FGXGNQRGF�VQ�KPVGITCVG�CPKOCN�CPF�JWOCP�TGUGCTEJ�FCVC��

������� .WPI�(WPEVKQP�'PFRQKPVU�CU�*QOQNQIQWU�+PFKECVQTU
.WPI�HWPEVKQP�UVWFKGU�QH�UOCNN�OCOOCNU�JCXG�RTQXKFGF�DCUKE�RJ[UKQNQIKECN

KPHQTOCVKQP�KORQTVCPV�VQ�VJG�WPFGTUVCPFKPI�QH�DQVJ�PQTOCN�CPF�FKUGCUGF�NWPIU�
5PKFGT�CPF

5JGTVGT��������*CTMGOC�GV�CN���������4CWD�GV�CN���������/CWFGTN[��������%QUVC���������

#PKOCN�NWPI�HWPEVKQP�VGUVU��CFCRVGF�HTQO�VJQUG�WUGF�ENKPKECNN[��JCXG�RTQXGP�WUGHWN�KP

FGUETKDKPI�VJG�PCVWTG�CPF�UGXGTKV[�QH�NWPI�KPLWT[�CPF�KP�FKUVKPIWKUJKPI�VQZKECPV�KPFWEGF�GHHGEVU

KP�VJG�EGPVTCN�QT�RGTKRJGTCN�CKTYC[U�HTQO�VJQUG�GHHGEVU�KP�VJG�RCTGPEJ[OC���+P�RTCEVKEG��VJG

KPVGTRTGVCVKQP�QH�HWPEVKQPCN�EJCPIGU�FGVGEVGF�KP�CPKOCNU�FGTKXGU�HTQO�MPQYNGFIG�CPF�GZRGTKGPEG

KP�JWOCP�RWNOQPCT[�OGFKEKPG���5WRRQTVKPI�VJKU�XKGY��KP�VJGQT[��KU�VJG�CNNQOGVTKE�FCVCDCUG�HQT

PQTOCN�OCOOCNU��KP�YJKEJ�VJG�NWPI�HWPEVKQP�XCTKCDNGU�CUUQEKCVGF�YKVJ�XGPVKNCVKQP�CPF�CGTQDKE

OGVCDQNKUO�UECNG�U[UVGOCVKECNN[�VQ�DQF[�OCUU�QXGT�PGCTN[�UGXGP�QTFGTU�QH�OCIPKVWFG�
5VCJN�

������.GKVJ����������6JG�NWPI�HWPEVKQP�UVWFKGU�QH�1 �VQZKEKV[�KP�CPKOCNU�CPF�JWOCPU�EQPUKFGTGF�

KP�VJG�RTGUGPV�FKUEWUUKQP�CTG�FGUETKDGF�KP�FGVCKN�KP�%JCRVGTU���CPF����5GEVKQPU�������CPF�����

TGURGEVKXGN[��QH�VJKU�FQEWOGPV�CPF�KP�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�

2TQVGEVKQP�#IGPE[���������

������� +PHNCOOCVQT[�CPF�#PVKQZKFCPV�'PFRQKPVU�CU�*QOQNQIQWU�+PFKECVQTU
+PHNCOOCVKQP�QH�RWNOQPCT[�CKTYC[U�CPF�CKTURCEGU�KU�DGUV�FGUETKDGF�CU�C�ECUECFG�QH

GXGPVU�VJCV�PGVYQTM�KPHKNVTCVKPI�NGWMQE[VGU��RNCUOC�RTQVGKPU��CPF�EGNN�FGTKXGF�OGFKCVQTU��YJKEJ

HWPEVKQP�RTGUWOCDN[�VQ�FGHGPF�QT�TGRCKT�
DWV�OC[�HWTVJGT�FCOCIG��VJG�KPLWTGF�NWPI�
UGG
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%JCRVGTU���CPF����5GEVKQPU�������CPF��������TGURGEVKXGN[��-QTGP�GV�CN�����������-G[�OCTMGTU�QH

VJG�DCUKE�KPHNCOOCVQT[�RTQEGUU�KPENWFG�RNCUOC�FGTKXGF�RTQVGKPU��UWEJ�CU�CNDWOKP��INQDWNKPU�

CPF�RNCUOKP��CPF�C�RTKOCT[�KPHNCOOCVQT[�EGNN��VJG�RQN[OQTRJQPWENGCT�NGWMQE[VG�
2/0����1H

VJGUG�VYQ�OCTMGTU��RNCUOC�FGTKXGF�RTQVGKPU�KP�VJG�CEWVG�RJCUG�IGPGTCNN[�CTG�VJQWIJV�VQ

TGRTGUGPV�C��NGCM��HTQO�VJG�XCUEWNCVWTG�VQ�VJG�CKTURCEG�NWOGP���*GPEG��WPFGT�EQPVTQNNGF

VGORQTCN�EQPFKVKQPU��RNCUOC�RTQVGKP�TGUKFKPI�KP�VJG�CKTURCEG�CPF�CEEGUUKDNG�D[�$#.�ECP�DG�WUGF

CU�C�RTQRQTVKQPCN�OCTMGT�QH�GHHGEV�VJCV��KP�VWTP��UJQWNF�DG�TGNCVGF�VQ�FQUG���6JG�RTGUGPEG�QH

2/0U�KP�VJG�CKTURCEGU�KU�C�DKV�OQTG�EQORNGZ�DGECWUG�QH�VJG�UKIPCNU�KPXQNXGF�KP�TGETWKVKPI�VJGUG

EGNNU�KPVQ�VJG�NWPI�NWOGP�CHVGT�KPLWT[�CPF�VJG�ECUECFG�QH�GXGPVU�CRRCTGPVN[�KPXQNXGF�KP�VJGKT

RQKGUKU�HTQO�VJG�XCUEWNCVWTG�VQ�VJG�NWPI�NWOGP���(QT�VJG�RWTRQUGU�QH�URGEKGU�EQORCTKUQP�

RNCUOC�FGTKXGF�RTQVGKP�
PQPURGEKHKE��CPF�VJG�RTQRQTVKQP�QH�2/0U�COQPI�VQVCN�EGNNU�CU�UCORNGF

D[�$#.�YKNN�DG�GORJCUK\GF�CU�RTKOCT[�KPFKEGU�QH�FCOCIG�CPF�KPHNCOOCVKQP�YKVJKP�VJG�NWPI���

#PVKQZKFCPV�UWDUVCPEGU�KP�NWPI�VKUUWG�
5NCFG�GV�CN���������CPF�$#.�HNWKF�CPF�EGNNU


5NCFG�GV�CN���������JCXG�DGGP�KFGPVKHKGF�CPF�SWCPVKHKGF�HQT�JWOCPU�CPF�UGXGTCN�NCDQTCVQT[

CPKOCN�URGEKGU���6JG�URGEKGU�RTQHKNGU�QH�VJGUG�CPVKQZKFCPVU�KP�VJG�NWPI�VKUUWG�CPF�VJGKT

TGURGEVKXG�$#.�EGNNU�CPF�HNWKF�ECP�FKHHGT�CRRTGEKCDN[�
6CDNG�������DWV�EQNNGEVKXGN[�VJG[�CRRGCT

VQ�RNC[�C�UKIPKHKECPV�TQNG�KP�FGHGPUG�QH�VJG�NWPI�CICKPUV�DQVJ�GPFQIGPQWU�CPF�GZQIGPQWU�QZKFCPV

EJCNNGPIG���+P�RCTVKEWNCT��CUEQTDCVG�CPF�XKVCOKP�'�CRRGCT�VQ�JCXG�OCLQT�HWPEVKQPU�KP�RTQVGEVKPI

VJG�NWPI�HTQO�1 �EJCNNGPIG�
%JCRVGT����5GEVKQP��������5NCFG�GV�CN���������%TKUUOCP�GV�CN���

������-QTGP�GV�CN�������D��'NUC[GF�GV�CN����������CPF��YJGP�VJGKT�NGXGNU�CTG�OCPKRWNCVGF�KP

XKXQ��GKVJGT�ECP�KPHNWGPEG�VJG�FGITGG�QH�VQZKE�QWVEQOG���*GPEG��VJG�OGCUWTGOGPV�QH�DCUCN�CPF

1 �TGURQPUG�NGXGNU�QH�VJGUG�CPVKQZKFCPVU�KP�$#.�EGNNU�CPF�HNWKFU�KU�WUGHWN�KP�CUUGUUKPI�VJG�

SWCNKVCVKXG�CPF�SWCPVKVCVKXG�TGURQPUGU�COQPI�JWOCPU�CPF�NCDQTCVQT[�VGUV�URGEKGU�

����� 5VWFKGU�QH�.WPI�(WPEVKQP
������� %QPHQWPFKPI�+PHNWGPEGU�KP�.WPI�(WPEVKQP�5VWFKGU

+FGCNN[��C�U[UVGO�HQT�OGCUWTKPI�RWNOQPCT[�HWPEVKQP�KP�UOCNN�CPKOCNU�YQWNF�DG

CRRTQZKOCVGN[�VJG�UCOG�CU�VJCV�WUGF�KP�JWOCPU�HQT�EQQRGTCVKXG��WPTGUVTCKPGF�UWDLGEVU��

*QYGXGT��KP�CPKOCN�UVWFKGU��VJKU�KU�WUWCNN[�PQV�RQUUKDNG���(QTVWPCVGN[��EGTVCKP�OGCUWTGU


G�I���UVCVKE�NWPI�XQNWOGU��FKHHWUKQP�ECRCEKV[��CRRGCT�VQ�DG�OKPKOCNN[�KPHNWGPEGF�D[�UGPUQT[

TGHNGZ�QT�OWUEWNCT�CEVKXKV[�KP�URKVG�QH�WPPCVWTCN�UVTGUUGU�QT�DNWPVKPI�QH�TGURQPUGU�ECWUGF�D[

CPGUVJGVKE�QT�RJ[UKECN�KOOQDKNK\CVKQP���1P�VJG�QVJGT�JCPF��UQOG�OGCUWTGOGPVU��V[RKECNN[�VJQUG

KPXQNXGF�KP�VJG�CUUGUUOGPV�QH�XGPVKNCVQT[�OGEJCPKEU��ECP�DG�RTQHQWPFN[�KPHNWGPEGF�D[�VJGUG�CPF

QVJGT�HCEVQTU��UWEJ�CU�CODKGPV�CPF�VQZKECPV�CNVGTGF�DQF[�EQTG�VGORGTCVWTG��VJWU�EQPHQWPFKPI

ETQUU�URGEKGU�EQORCTKUQPU���$GECWUG�C�OCLQT�GORJCUKU�QH�VJKU�UGEVKQP�KU�VJG�EQORCTKUQP�QH�NWPI

HWPEVKQP�FCVC�QH�CPKOCNU�CPF�JWOCPU��KV�KU�KORQTVCPV�VJCV�VJG�TGCFGT�TGCNK\G�RQVGPVKCNN[

EQPHQWPFKPI�KPHNWGPEGU�DQTPG�D[�UVWFKGU�QH�NWPI�HWPEVKQP�KP�TQFGPVU�YJGP�EQORCTGF�VQ

CPCNQIQWU�OGCUWTGOGPVU�KP�JWOCPU���6JGUG�CTG�FKUEWUUGF�DTKGHN[�DGNQY�

#PGUVJGUKC
#PGUVJGUKC�CNVGTU�RWNOQPCT[�HWPEVKQP�OGCUWTGOGPVU�KP�DQVJ�JWOCPU�
4GJFGT�GV�CN��

������CPF�NCDQTCVQT[�CPKOCNU�
5MQTPKEM�CPF�$TCKP��������.COO�GV�CN���������4KEJ�GV�CN���
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6CDNG�������2WNOQPCT[�#PVKQZKFCPV�5WDUVCPEGU�KP�8CTKQWU
.CDQTCVQT[�#PKOCN�5RGEKGU�CPF�*WOCPUC

#PVKQZKFCPV /QWUG *COUVGT 4CV )WKPGC 2KI 4CDDKV *WOCP

#UEQTDCVG

6KUUWGD ��v� ��v� ��v� ��v� ��v� ��v�

$#. EGNNU ` ` ����v��� ����v��� ` ���v���E

$#. HNWKF ` ` �����v��� ����v��� ` ����v���E

)NWVCVJKQPG

6KUUWGD ��v� ��v� ��v� ��v� ��v� �v�

$#. EGNNU ` ` ����v��� ����v��� ` ���v���E

$#. HNWKF ` ` ����v��� ����v��� ` ����v���E

6QEQRJGTQN

6KUUWGD ���v��� ���v��� ���v��� ���v��� ���v��� ���v���

$#. EGNNU ` ` �����v���� �����v���� ` ����v����F

$#. HNWKF ` ` ���v��� ���v��� ` ����v���F

7TKE #EKF

6KUUWGD ` ` ����v���� ����v���� ` `

$#. EGNNU ` ` ����� ���v��� ` ����v����E

$#. HNWKF ` ` ���v��� ���v��� ` ����v���E

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� FCVC 
OGCP v 5'� GZVTCEVGF CPF UWOOCTK\GF HTQOC

5NCFG GV CN� 
����� ������

&CVC GZRTGUUGF CU OI���� I YGV VKUUWG�D

&CVC GZRTGUUGU CU POQN�OI RTQVGKP�E

&CVC GZRTGUUGF CU POQN�OI NKRKF RJQURJQTWU�F

��������+P�IGPGTCN��XGPVKNCVKQP�KU�TGFWEGF�CPF�EJCPIGU�KP�XGPVKNCVQT[�RCVVGTPU�QEEWT�
2CXNKP�CPF

*QTPDGKP��������$GNNXKNNG�GV�CN���������*WPVGT�GV�CN���������5KCHCMCU�GV�CN�����������+P�JWOCPU�

CPGUVJGUKC�ECP�FGETGCUG�EQORNKCPEG�CPF�(4%��CPF�KV�CNUQ�ECP�KPETGCUG�CKTYC[�TGUKUVCPEG�
4 �CY


4GJFGT�GV�CN�����������������+P�UOCNN�NCDQTCVQT[�OCOOCNU��CP�CPCNQIQWU�FGETGCUG�KP�(4%

QEEWTU��CNVJQWIJ�CRRCTGPVN[�XKC�C�FKHHGTGPV�RJ[UKQNQIKECN�OGEJCPKUO�
.COO�GV�CN����������

#FFKVKQPCN�CPGUVJGUKC�TGNCVGF�GHHGEVU�KPENWFG�C�DNQEMCFG�QH�KTTKVCPV�TGHNGZGU�
9GKUUDGTI�GV�CN��

������CPF�CNVGTCVKQP�QH�XGPVKNCVQT[�RCVVGTPU�KP�TGURQPUG�VQ�%1 �
/CTVKP�$QF[�CPF�5KPENCKT��

��������*GPEG��CNVJQWIJ�PQV�KPXCNKFCVKPI�GZRGTKOGPVCN�TGUWNVU��EJQKEG�QH�CPGUVJGVKE�CIGPV�OC[

CHHGEV�VJG�OGCUWTGF�TGURQPUG�CPF�OC[�EQPHQWPF�ETQUU�URGEKGU�EQORCTKUQP�

4GUVTCKPV
%QNNGEVKQP�QH�UOCNN�CPKOCN�RWNOQPCT[�HWPEVKQP�FCVC�YKVJQWV�VJG�WUG�QH�CPGUVJGUKC

WUWCNN[�TGSWKTGU�UQOG�V[RG�QH�RJ[UKECN�KOOQDKNK\CVKQP���4GUVTCKPV�OC[�TCPIG�HTQO�OKPKOCNN[

TGUVTKEVKXG��CNNQYKPI�VWTPKPI�CPF�UQOG�NQEQOQVKQP��VQ�GZVTGOGN[�EQPHKPKPI���CU�QEEWTU�YJGP

CPKOCNU�CTG�KPUGTVGF�KPVQ�PQUG�QPN[�GZRQUWTG�VWDGU���#NVJQWIJ�TGUVTCKPV�TGFWEGU�OQXGOGPV
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CTVKHCEVU�CPF�RGTOKVU�CVVCEJOGPV�QH�FGNKECVG�RTQDGU�QT�UGPUQTU��KOOQDKNK\CVKQP�ECP�CNUQ�RTQFWEG

WPFGUKTCDNG�RJ[UKQNQIKECN�FKUVWTDCPEGU�UWEJ�CU�EJCPIGU�KP�DQF[�EQTG�VGORGTCVWTG�
6 �EQ

0CICUCMC�GV�CN����������J[RGTOGVCDQNKUO�
0CICUCMC�GV�CN����������KPETGCUGF�GZRKTCVQT[�%1�


,CGIGT�CPF�)GCTJCTV���������EJCPIGU�KP�XGPVKNCVKQP�CPF�XGPVKNCVQT[�RCVVGTP�
.CK�GV�CN��������

/CWFGTN[���������CPF�ICUVTKE�TGURQPUG�
6QTCCUQP�GV�CN�����������5WEJ�UVTGUU�TGNCVGF�TGURQPUGU

CTG�RQQTN[�WPFGTUVQQF��CPF�VJGKT�KPHNWGPEG�QP�VQZKEQNQIKE�TGURQPUGU�OC[�YGNN�RCUU�WPPQVKEGF

WPNGUU�URGEKHKECNN[�GZCOKPGF��

6GORGTCVWTG
#NVJQWIJ�PQV�YKFGN[�CRRTGEKCVGF��VQZKECPV�KPFWEGF�EJCPIGU�KP�VJGTOQTGIWNCVQT[

HWPEVKQP�ECP�OQFKH[�VJG�TGUWNVU�QH�VQZKEQNQIKECN�UVWFKGU�
)QTFQP�GV�CN���������)QTFQP���������

4GEGPV�UVWFKGU�KPFKECVG�VJCV�GZRQUWTG�VQ�������������CPF������RRO�1 �CNUQ�ECP�FGETGCUG�6 �� EQ

JGCTV�TCVG��CPF�DNQQF�RTGUUWTG�QXGT���QT�OQTG�JQWTU�KP�WPTGUVTCKPGF��WPCPGUVJGVK\GF�TQFGPVU

OCKPVCKPGF�CV�PQTOCN�TQQO�VGORGTCVWTG�
7EJK[COC�GV�CN���������9CVMKPUQP�GV�CN�����������1P

VJG�QVJGT�JCPF��YJGP�TCVU�YGTG�TGUVTCKPGF�KP�C�JGCF�QWV�DQF[�RNGVJ[UOQITCRJ�CPF�GZRQUGF�VQ

VJG�UCOG�EQPEGPVTCVKQP�QH�1 �
��RRO��CU�KP�VJG�7EJK[COC�GV�CN��
������CPF�9CVMKPUQP�GV�CN��


������UVWFKGU��PQ�EJCPIG�KP�DNQQF�RTGUUWTG�YCU�QDUGTXGF�
6GRRGT�GV�CN�����������6JG

FKUEQTFCPEG�DGVYGGP�VJGUG�HKPFKPIU�OC[�DG�VJG�TGUWNV�QH�TGUVTCKPV�UVTGUU��YJKEJ�JCU�DGGP�UJQYP

VQ�KPETGCUG�6 �
0CICUCMC�GV�CN���������CPF��KP�VJKU�EKTEWOUVCPEG��EQWNF�JCXG�DNWPVGF�VJGEQ

FGETGCUG�KP�6 �CUUQEKCVGF�YKVJ�1 �GZRQUWTG�EQ �

#NVJQWIJ�1 �KPFWEGF�EJCPIGU�KP�JGCTV�TCVG�CPF�6 �OC[�DG�WPKSWG�VQ�TQFGPVU��VJKU� EQ

RJGPQOGPQP�JCU�PQV�DGGP�YGNN�UVWFKGF�KP�JWOCPU���+V�KU�RQUUKDNG�VJCV�DGECWUG�QH�VJGKT�NCTIGT

VJGTOCN�OCUU�CPF�FKHHGTGPV�VJGTOQTGIWNCVQT[�OGEJCPKUOU��JWOCPU�FQ�PQV�GZJKDKV�UKOKNCT

EJCPIGU�KP�VJGUG�RCTCOGVGTU�QP�GZRQUWTG���(QT�GZCORNG��TGEVCN�VGORGTCVWTG�KPETGCUGF�D[�VJG

UCOG�COQWPV�KP�DQVJ�CKT�CPF�����RRO�1 �ITQWRU�QH�JWOCPU�FWTKPI�C���J�GZRQUWTG�CV�����%�


$GFK�GV�CN�����������6JG�GHHGEVU�QP�6 �OC[�JCXG�DGGP�EQPHQWPFGF�DGECWUG�VJG�UWDLGEVUEQ

RGTHQTOGF�OQFGTCVG�GZGTEKUG�FWTKPI�CNVGTPCVG����OKP�RGTKQFU�FWTKPI�GZRQUWTG���1P�VJG�QVJGT

JCPF��YQOGP�GZGTEKUKPI�KPVGTOKVVGPVN[�KP�OQFGTCVG�
����%��CPF�JQV�
����%��CODKGPV�EQPFKVKQPU

UJQYGF�PQ�EJCPIG�KP�6 �TGNCVGF�VQ�1 �GZRQUWTG��DWV�FKF�UJQY�NGUU�QH�CP�KPETGCUG�KP�JGCTV�TCVGEQ �


������VJCP�FKF�CKT�GZRQUGF�
������UWDLGEVU�CV�����%�
)KDDQPU�CPF�#FCOU����������+V�UJQWNF

DG�PQVGF��JQYGXGT��VJCV�QVJGT�UVWFKGU�JCXG�UJQYP�RQVGPVKCVKQP�QH�JWOCP�NWPI�HWPEVKQP

TGURQPUGU�CUUQEKCVGF�YKVJ�KPETGCUGF�CODKGPV�VGORGTCVWTG�CPF�1 �GZRQUWTG�
(QNKPUDGG�GV�CN���

������)KDDQPU�CPF�#FCOU����������6JG�HWNN�KORQTVCPEG�QH�VGORGTCVWTG�KP�TGNCVKPI�TQFGPV�CPF

JWOCP�TGURQPUKXGPGUU�VQ�1 �TGOCKPU�VQ�DG�WPFGTUVQQF��

'ZGTEKUG�CPF�8GPVKNCVKQP
'ZGTEKUG�JCU�NQPI�DGGP�GORNQ[GF�KP�JWOCP�UVWFKGU�VQ�GPJCPEG�VJG�GHHGEVU�QH�CKT

RQNNWVCPVU��GURGEKCNN[�1 �
(QNKPUDGG�CPF�4CXGP����������'ZGTEKUG�CRRGCTU�VQ�GZCEGTDCVG�

HWPEVKQPCN�GHHGEVU�D[�KPETGCUKPI�VJG�KPJCNGF�FQUG�
*CVEJ�GV�CN���������CPF�RQUUKDN[�D[�UJKHVKPI

VJG�FGRQUKVKQP�QH�VJG�RQNNWVCPV�VQ�OQTG�UGPUKVKXG�RWNOQPCT[�UKVGU�
)GTTKV[�CPF�9KGUVGT���������

#NVJQWIJ�GZGTEKUG�ECP�DG�WUGF�KP�NCDQTCVQT[�CPKOCNU�VQ�GPJCPEG�FGRQUKVKQP�QH�1 ��PQ�FKTGEV�

OGVJQFU�HQT�OGCUWTKPI�XGPVKNCVKQP�QT�DTGCVJKPI�OGEJCPKEU�CTG�CXCKNCDNG�HQT�UOCNN�CPKOCNU

FWTKPI�GZGTEKUG���#NVGTPCVKXGN[�KP�CP�CVVGORV�VQ�OKOKE�VJG�KPETGCUG�KP�XGPVKNCVKQP�RTQFWEGF�D[

GZGTEKUG�KP�JWOCPU��UVWFKGU�GORNQ[KPI�TGUVTCKPGF�CPKOCNU�JCXG�WUGF�%1 �CU�C�XGPVKNCVQT[�

UVKOWNCPV���%CTDQP�FKQZKFG�
��VQ������OCZKOCNN[�KPETGCUGU� �VJTGG�VQ�HKXG�VKOGU�KP�TQFGPV'

URGEKGU��%1 �KP�GZEGUU�QH�����YKNN�TGUWNV�KP�C�TGFWEVKQP�KP�XGPVKNCVKQP�
9QPI�CPF�#NCTKG��������
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6GRRGT�GV�CN�����������6JKU�KPETGCUG�KP� �KU�GSWKXCNGPV�VQ�NKIJV�
��VQ���¥�TGUVKPI� �8 ��QT' '

OQFGTCVG�GZGTEKUG�
��VQ���¥� �8 ��KP�JWOCPU�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[���������'

+P�OCP[�1 �UVWFKGU�KP�JWOCPU��DQVJ�JGCX[�
��VQ���¥� ��QT�XGT[�JGCX[�
 ��¥� ��GZGTEKUG� ' '

JCXG�DGGP�WUGF���5KOKNCT�KPETGCUGU�KP�XGPVKNCVKQP�ECPPQV�DG�CVVCKPGF�KP�UOCNN�CPKOCNU�WUKPI�VJG

%1 �EJCNNGPIG�VGEJPKSWG��VJWU�RQUKPI�C�NKOKVCVKQP�KP�CVVGORVKPI�VQ�OCMG�FKTGEV�EQORCTKUQPU�

DGVYGGP�CPKOCN�CPF�JWOCP�UVWFKGU�

6JG�CRRNKECVKQP�QH�VJKU�%1 �EJCNNGPIG�OGVJQFQNQI[�KP�1 �GZRQUGF�TCVU�
�����VQ� �

����RRO�HQT������J�YKVJ����OKP�CNVGTPCVKPI�J[RGTXGPVKNCVKQP��ENGCTN[�FGOQPUVTCVGU�GPJCPEGF

RWNOQPCT[�KTTKVCVKQP��CU�TGHNGEVGF�KP�DTGCVJKPI�RCVVGTP�EJCPIGU�FWTKPI�GZRQUWTG�
6GRRGT�GV�CN��

��������������6JG�DTGCVJKPI�RCVVGTP�CNVGTCVKQPU�V[RKECN�QH�1 �GZRQUWTG�CRRGCTGF�VQ�DG�NCTIGT�

VJCP�YQWNF�DG�RTGFKEVGF�DCUGF�UQNGN[�QP�KPETGCUGF�FQUG��UWIIGUVKPI�VJCV�%1 �EJCNNGPIG�FWTKPI�

1 �GZRQUWTG�OC[�JCXG�GPJCPEGF�FGRQUKVKQP�CV�ETKVKECN�NWPI�UKVGU�
6GRRGT�GV�CN�����������6JKU�

CWIOGPVGF�TGURQPUG�YCU�TGHNGEVGF�ENGCTN[�KP�VJG�NCTIG�KPETGCUGU�KP�RTQVGKP�QDUGTXGF�KP�VJG�$#.

HNWKF�
%QUVC�GV�CN�������D����+P�RQUVOQTVGO�UVWFKGU��TCVU�GZGTEKUGF�FWTKPI�GZRQUWTG�JCXG�DGGP

HQWPF�VQ�JCXG�GZCEGTDCVGF�NWPI�RCVJQNQI[��VJWU�CRRGCTKPI�VQ�EQPHKTO�VJKU�J[RQVJGUKU�
/CWV\

GV�CN���������CPF�UWIIGUVKPI�VJCV�GZGTEKUG�OC[��KP�HCEV��GPJCPEG�VQZKEKV[�FKURTQRQTVKQPCVG�VQ�VJG

CRRCTGPV�FQUG�QH�VQZKECPV��

������� #EWVG�'ZRQUWTG�&CVC
6YQ�EQTPGTU�QH�VJG�RCTCNNGNQITCO�RCTCFKIO�ECP�DG�EQPUVTWEVGF�TGCFKN[�HTQO�FCVC

ICVJGTGF�KP�GORKTKECN�UVWFKGU�QH�CEWVG�1 �GZRQUWTG�KP�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU���6JGUG�

UVWFKGU�JCXG�VJG�DWNM�QH�VJG�FCVC�YKVJ�VJG�JKIJGUV�HTGSWGPE[�QH�EQOOQP�GPFRQKPVU�VJCV�ECP�DG

EQORCTGF���*GPEG��VJG�HQNNQYKPI�FKUEWUUKQP�YKNN�HQEWU�QP�UGXGTCN�ECVGIQTKGU�QH�JQOQNQIQWU

NWPI�HWPEVKQP�CPF�$#.�UVWF[�FCVC�VJCV�JCXG�DGGP�QDVCKPGF�HTQO�JWOCPU�CPF�CPKOCNU�GZRQUGF

UKOKNCTN[�VQ�1 ���6JG�JWOCP�UVWFKGU�YGTG�FTCYP�HTQO�VJG�NCTIG�GZKUVKPI�FCVCDCUG�QP�NWPI�

HWPEVKQP�CPF�TGRTGUGPV�V[RKECN�TGURQPUGU���6JG�EQTTGURQPFKPI�$#.�FCVC�CTG�OQTG�NKOKVGF�CPF

CTG�WUGF�VQ�VJG�GZVGPV�RQUUKDNG���+P�EQPVTCUV��VJG�CPKOCN�UVWFKGU�UGNGEVGF�HQT�EQORCTKUQP�CTG

JKIJN[�UGNGEVKXG�CPF�TGRTGUGPV�C�TCVJGT�UOCNN�FCVCDCUG�KPXQNXKPI�UKOKNCT�GZRQUWTG�UEGPCTKQU�CPF

JQOQNQIQWU�GPFRQKPVU���6JKU�CRRTQCEJ��QH�PGEGUUKV[��GZENWFGU�VJG�NCTIG�OCLQTKV[�QH�CPKOCN

UVWFKGU��PQV�DGECWUG�VJG[�FQ�PQV�EQPVCKP�KORQTVCPV�VQZKEQNQIKE�FCVC�QP�1 ��DWV�TCVJGT��VJG[�CTG�

FKURCTCVG�KP�VJGKT�GZRQUWTG�RCTCOGVGTU�QT�DKQNQIKE�GPFRQKPVU�VJCV�TGCFKN[�ECP�DG�VKGF�VQ�VJQUG

CXCKNCDNG�KP�JWOCPU���

6KFCN�$TGCVJKPI
+P�JWOCPU��1 �RTQFWEGU�RWNOQPCT[�KTTKVCVKQP��C�TGURQPUG�CUUQEKCVGF�YKVJ�EQWIJ�CPF�

UWDUVGTPCN�UQTGPGUU�
%JCRVGT������#NVJQWIJ�VJGUG�U[ORVQOU�CTG�FKHHKEWNV�VQ�CUUGUU�KP�CPKOCNU�

GZRQUWTG�VQ�UWHHKEKGPV�EQPEGPVTCVKQPU�QH�1 �RTQFWEGU�TGHNGZ�CNVGTCVKQPU�KP�VKFCN�DTGCVJKPI�VJCV�

ECP�DG�OGCUWTGF�QDLGEVKXGN[���/QUV�PQVCDN[��VJG�TGURQPUG�KU�CP�KPETGCUG�KP�H�VJCV�KU�WUWCNN[

CEEQORCPKGF�D[�C�FGETGCUG�KP�8 �
VCEJ[RPGC���YJGTGCU� �OC[�PQV�DG�CNVGTGF���#NVJQWIJ�VJG6 '

OCIPKVWFG�QH�VJG�VCEJ[RPGKE�TGURQPUG�KU�XCTKCDNG��FGRGPFKPI�QP�VJG�URGEKGU�CPF�GZRQUWTG

EQPFKVKQPU��VJKU�GPFRQKPV�KU�SWKVG�UGPUKVKXG�CPF�EQPUKUVGPV�CETQUU�OCP[�URGEKGU�
G�I���IWKPGC

RKIU��ECVU��FQIU��TCVU��OQPMG[U��JWOCPU���

6Q�GZCOKPG�VJG�ETQUU�URGEKGU�TGURQPUG�VQ�1 ��FCVC�YGTG�GXCNWCVGF�HTQO�JWOCP�CPF�

CPKOCN�UVWFKGU�VJCV�TGRQTVKPI�KOOGFKCVG�RQUVGZRQUWTG�CNVGTCVKQPU�KP�H���/QUV�JWOCP�UVWFKGU

GORNQ[GF�CP�GZGTEKUG�TGIKOGP�FWTKPI�1 �GZRQUWTG�VQ�KPETGCUG�FQUG���1P�VJG�QVJGT�JCPF��HGY�

CPKOCN�UVWFKGU�JCXG�WUGF�GZGTEKUG��TGN[KPI�TCVJGT�QP�JKIJ�GZRQUWTG�EQPEGPVTCVKQPU�QT
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%1 �KPFWEGF�J[RGTXGPVKNCVKQP���6JTGG�TGRTGUGPVCVKXG�JWOCP�UVWFKGU�YGTG�UGNGEVGF�DGECWUG�VJG[�

WUGF�C�NCTIG�TCPIG�QH�EQPEGPVTCVKQPU�CPF�XGPVKNCVKQP�TCVGU���5GNGEVGF�FCVC�HTQO�VJGUG�VJTGG

JWOCP�UVWFKGU�CTG�EQORCTGF�VQ�VJG�CXCKNCDNG�CPKOCN�FCVC�KP�(KIWTG�����CPF�FKUEWUUGF�HWTVJGT

DGNQY�

(KIWTG����� %QORCTKUQP�QH�EJCPIGU�KP�HTGSWGPE[�QH�DTGCVJKPI�CHVGT�Q\QPG�GZRQUWTG�KP
JWOCPU�CPF�CPKOCNU���&CVC�CTG�GZRTGUUGF�CU�RGTEGPV�QH�VJG�EQPVTQN�TGURQPUG��
4KIJV�JCPF�NGIGPF�KPFKECVGU�URGEKGU��GZGTEKUG�NGXGN��GZRQUWTG�FWTCVKQP��CPF
VJG�TGHGTGPEG���*WOCP�FCVC�CTG�RNQVVGF�YKVJ�UQNKF�NKPGU�CPF�QRGP�U[ODQNU�
YJGTGCU�CPKOCN�FCVC�CTG�RNQVVGF�YKVJ�DTQMGP�NKPGU�
FKHHGTGPVKCVGF�D[�URGEKGU�
CPF�ENQUGF�U[ODQNU�

(QNKPUDGG�GV�CN��
������GZCOKPGF�VJG�WRRGT�NKOKVU�QH�VJG�1 �EQPEGPVTCVKQP�TGURQPUG�

EWTXG�KP�JWOCP�UWDLGEVU�GZRQUGF�GKVJGT�CV�TGUV�QT�YJKNG�RGTHQTOKPI�NKIJV�VQ�OQFGTCVG

KPVGTOKVVGPV�GZGTEKUG�
+'�����.�OKP�����¥�TGUVKPI� ����/GCUWTGOGPVU�QH�H�YGTG�QDVCKPGF'

FWTKPI�GZGTEKUG�HQNNQYKPI�C���J�GZRQUWTG�VQ�������������QT������RRO�1 ���%QPEGPVTCVKQP��

FGRGPFGPV�KPETGCUGU�KP�H�YGTG�QDUGTXGF�KP�DQVJ�VJG�TGUVKPI�CPF�GZGTEKUKPI�ITQWR��CNVJQWIJ�VJG

OCIPKVWFG�QH�VJG�EJCPIG�KP�VJG�GZGTEKUKPI�ITQWR�YCU�ITGCVGT���6JG�TQNG�QH�GZGTEKUG�KP�CNVGTKPI
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VJG�1 �KPFWEGF�EJCPIGU�KP�H�YCU�GZCOKPGF�HWTVJGT�D[�&G.WEKC�CPF�#FCOU�
�������YJQ�

GZRQUGF�JWOCPU�VQ������QT������RRO�1 �HQT���J�YJKNG�VJG�UWDLGEVU�GZGTEKUGF�CV�QPG�QH�HQWT�

XGPVKNCVKQP�NGXGNU�
���������QT���¥�TGUVKPI� ����6JG�OCIPKVWFG�QH�VJG�H�TGURQPUG�KPETGCUGF�YKVJ'

EQPEGPVTCVKQP�CPF�GZGTEKUG�NGXGN��DWV�YCU�UKIPKHKECPV�QPN[�KP�VJG�JKIJGUV�GZGTEKUG�ITQWR�CV

�����CPF������RRO���.CUVN[��VJG�NQYGT�NKOKVU�QH�VJG�EQPEGPVTCVKQP�TGURQPUG�YGTG�GZRNQTGF�D[

/E&QPPGNN�GV�CN��
�������YJGTG�UWDLGEVU�RGTHQTOKPI�XGT[�JGCX[�GZGTEKUG�
���.�OKP�

����¥�TGUVKPI� ��YGTG�GZRQUGF�VQ�������������������������QT������RRO�1 �HQT�����J��' �

5KIPKHKECPV�EJCPIGU�KP�H�YGTG�QDUGTXGF�CV�CNN�GZRQUWTG�NGXGNU��

#NVJQWIJ�UGXGTCN�CPKOCN�UVWFKGU�JCXG�GXCNWCVGF�VKFCN�DTGCVJKPI�EJCPIGU�FWTKPI�CPF�CHVGT

1 �GZRQUWTG��QPN[�HQWT�UVWFKGU�JCXG�GZCOKPGF�OWNVKRNG�EQPEGPVTCVKQPU�UWEJ�VJCV�EQORCTKUQPU�VQ�

JWOCP�FCVC�ECP�DG�OCFG���7PCPGUVJGVK\GF��TGUVTCKPGF�IWKPGC�RKIU�YGTG�GZRQUGF�HQT���J�VQ

������������������QT������RRO�1 �XKC�PQUG�EQPGU��YJKNG�VKFCN�DTGCVJKPI�YCU�OGCUWTGF�WUKPI�C�

EQPUVCPV�XQNWOG�RNGVJ[UOQITCRJ�
/WTRJ[�GV�CN�����������#�UKOKNCT�GZRGTKOGPVCN�RTGRCTCVKQP

YCU�WUGF�D[�#OFWT�GV�CN��
������VQ�GXCNWCVG�VJG�TGURKTCVQT[�TGURQPUG�QH�IWKPGC�RKIU�VQ������

�����CPF�����RRO�1 ���+P�DQVJ�QH�VJGUG�GZRGTKOGPVU��C�OQPQVQPKE�KPETGCUG�KP�H�YCU�QDUGTXGF��

JQYGXGT��VJG�CPKOCNU�UVWFKGF�D[�/WTRJ[�GV�CN��
������YGTG�WPKHQTON[�OQTG�UGPUKVKXG�VQ

1 �VJCP�VJQUG�QH�#OFWT�GV�CN��
��������/CWV\�CPF�$WHCNKPQ�
������OGCUWTGF�DTGCVJKPI�RCVVGTPU�

KP�CYCMG��TGUVTCKPGF�TCVU�GZRQUGF�HQT���J�VQ����������������CPF�����RRO�1 ���%QPEGPVTCVKQP��

TGNCVGF�KPETGCUGU�KP�H�YGTG�QDUGTXGF�WR�VQ�����RRO��DWV�VJG�TGURQPUGU�VQ�����CPF�����RRO�YGTG

VJG�UCOG���+P�CPQVJGT�UVWF[��CYCMG�TCVU�YGTG�GZRQUGF�VQ�������������������CPF������RRO�1 �HQT�

�����J�KP�JGCF�QWV�RTGUUWTG�RNGVJ[UOQITCRJU�YJGTG�%1 �UVKOWNCVGF�DTGCVJKPI�YCU�KPEQTRQTCVGF�

VQ�CWIOGPV�XGPVKNCVKQP�
6GRRGT�GV�CN�����������9KVJ�VJG�CFFGF�%1 ��TCVU�CPF�IWKPGC�RKIU�

CRRGCTGF�VQ�DG�UKOKNCTN[�TGURQPUKXG�VQ�1 ���+P�IGPGTCN��CU�FGRKEVGF�KP�(KIWTG������TGUVTCKPGF�

IWKPGC�RKIU�CPF�TCVU�CRRGCTGF�VQ�DG�CU�TGURQPUKXG�CU�VJG�NKIJVN[�GZGTEKUKPI�JWOCPU��CPF�ENGCTN[

OQTG�TGURQPUKXG�VJCP�VJG�JWOCPU�GZRQUGF�CV�TGUV���1PN[�YKVJ�UVTGPWQWU�GZGTEKUG�FQGU�VJG

TGURQPUG�QH�JWOCPU�CRRGCT�VQ�GZEGGF�VJCV�QH�TQFGPVU��

+P�CFFKVKQP�VQ�UKOKNCT�EQPEGPVTCVKQP�TGNCVGF�GHHGEVU�KP�JWOCPU�CPF�CPKOCNU��VJG�VKOG�

TGNCVGF�GHHGEVU�QH�1 �GZRQUWTG�CRRGCT�VQ�DG�UKOKNCT���6Q�FGOQPUVTCVG�VJKU�JQOQNQI[��/CWFGTN[�


������EQORCTGF�VJG�VKOG�EQWTUG�QH�TGURQPUG�VQ�1 �KP�JWOCPU�CPF�IWKPGC�RKIU�GZRQUGF�WPFGT�

UQOGYJCV�UKOKNCT�EQPFKVKQPU���*WOCPU�YGTG�GZRQUGF�VQ������RRO�1 �HQT���J�YJKNG�GPICIKPI�KP�

PQPUVTGPWQWU�+'�CV����OKP�KPVGTXCNU�
(QNKPUDGG�GV�CN�����������+P�CPQVJGT�UVWF[��TGURKTCVQT[

RCTCOGVGTU�YGTG�OGCUWTGF�CV����OKP�KPVGTXCNU�FWTKPI�GZRQUWTG�CPF�HQT���J�RQUVGZRQUWTG�
$CVGU

CPF�*C\WEJC����������5KOKNCTN[��WPCPGUVJGVK\GF��TGUVTCKPGF�IWKPGC�RKIU�YGTG�GZRQUGF�VQ�����

RRO�1 �HQT���J�CU�RCTV�QH�C�EQPEGPVTCVKQP�TGURQPUG�UVWF[�
FGUETKDGF�CDQXG���YKVJ�TGURKTCVQT[�

HWPEVKQP�CUUGUUGF�CV����OKP�KPVGTXCNU�FWTKPI�GZRQUWTG�CPF�HQT�����J�RQUVGZRQUWTG�
/WTRJ[

GV�CN�����������+P�DQVJ�IWKPGC�RKIU�CPF�JWOCPU��H�KPETGCUGF�CPF�8 �FGETGCUGF��DQVJ�RCTCOGVGTU6

VJGP�TGVWTPGF�VQYCTF�EQPVTQN�XCNWGU�FWTKPI�VJG�RQUVGZRQUWTG�RGTKQF���6JG�RGTEGPV�EJCPIG�HTQO

EQPVTQN�KP�H�CPF�8 �YCU�PGCTN[�VJG�UCOG�VJTQWIJQWV�VJG�GZRQUWTG�CPF�RQUVGZRQUWTG�RGTKQFU�6

KPFKECVKPI�VJCV�C�UKOKNCT�EQPEGPVTCVKQP�QH�1 �
�����RRO��RTQFWEGF�UKOKNCT�VGORQTCN�CNVGTCVKQPU�

KP�XGPVKNCVKQP���#ICKP��VJG�IWKPGC�RKIU�YQWNF�CRRGCT�VQ�DG�UNKIJVN[�OQTG�TGURQPUKXG�VJCP

JWOCPU�DGECWUG�VJG�IWKPGC�RKIU�YGTG�GZRQUGF�VQ�C�NQYGT�EQPEGPVTCVKQP�
�����RRO��CV�TGUV�

YJGTGCU�VJG�JWOCPU�YGTG�GZRQUGF�VQ������RRO�YKVJ�NKIJV�+'�

/GEJCPKEU
$TGCVJKPI�OGEJCPKEU�JCXG�DGGP�GZCOKPGF�KP�UGXGTCN�CPKOCN�CPF�JWOCP�1 �GZRQUWTG�

UVWFKGU��DWV�VJGTG�KU�NKVVNG�UKOKNCTKV[�DGVYGGP�VJG�FCVCDCUGU�HQT�VJG�EQPEGPVTCVKQPU�QT�VJG�URGEKHKE



�8

8-45

VGEJPKSWGU�WUGF���$CVGU�GV�CN��
������GZCOKPGF�DTGCVJKPI�OGEJCPKEU�KP�TGUVKPI�CPF�KP�NKIJVN[

GZGTEKUKPI�
��¥�TGUVKPI� ��JWOCPU�GZRQUGF�HQT���J�VQ������RRO�1 ���#NVJQWIJ�PQ' �

EQPEGPVTCVKQP�TGURQPUG�FCVC�YGTG�QDVCKPGF��KPETGCUGF�VQVCN�RWNOQPCT[�TGUKUVCPEG�
4 ��CPF.

FGETGCUGF�F[PCOKE�EQORNKCPEG�
%F[P��YGTG�HQWPF�HQT�DQVJ�TGUVKPI�

���CPF�������CPF

GZGTEKUKPI�

���CPF�������UWDLGEVU�GZRQUGF�VQ�1 ���+P�C�UKOKNCT�UVWF[��*C\WEJC�GV�CN��
������

GZRQUGF�OGP�HQT���J�VQ�����RRO�1 �WUKPI�OQFGTCVG�+'�
���.�OKP���CPF�HQWPF�C�UKIPKHKECPV�

������KPETGCUG�KP�4 ��CNVJQWIJ�PQ�EQPEQOKVCPV�EJCPIG�KP�%F[P�YCU�FGVGEVGF���/E&QPPGNNCY

GV�CN��
�������WUKPI�C�DTQCF�TCPIG�QH�1 �EQPEGPVTCVKQPU�
������������������������CPF������RRO��

��J��CPF�XGT[�JGCX[�GZGTEKUG�
���.�OKP���TGRQTVGF�EQPEGPVTCVKQP�FGRGPFGPV�KPETGCUGU�KP�4 ��CY

+P�JWOCPU�CV�TGUV�QT�RGTHQTOKPI�NKIJV�GZGTEKUG��JQYGXGT��C���J�GZRQUWTG�CV�PGCT�CODKGPV�1�

EQPEGPVTCVKQPU�YQWNF�DG�GZRGEVGF�VQ�KPFWEG�QPN[�OQFGUV�KPETGCUGU�KP�4 �CPF�PQ�EJCPIGU�KPCY

%F[P�
*C\WEJC��������

#NVJQWIJ�TGNCVKXGN[�JKIJ�1 �EQPEGPVTCVKQPU�
�����RRO��RTQFWEGF�GHHGEVU�QP�4 �CPF� .

%F[P�KP�CPKOCNU�
/WTRJ[�GV�CN����������QPN[�VJTGG�UVWFKGU�KP�CPKOCNU�JCXG�GXCNWCVGF�VJGUG

RCTCOGVGTU�CV�NQYGT��OQTG�TGNGXCPV�1 �EQPEGPVTCVKQPU���9CVCPCDG�GV�CN��
������UVWFKGF�

CPGUVJGVK\GF��RCTCN[\GF��CPF�OGEJCPKECNN[�XGPVKNCVGF�ECVU�GZRQUGF�XKC�C�UVGGN�VTCEJGCN�VWDG�VQ

GKVJGT�������������QT������RRO�1 �HQT�DGVYGGP���CPF�����J���/GCUWTGOGPVU�QH�DTGCVJKPI�

OGEJCPKEU�YGTG�TGEQTFGF�GXGT[����OKP���9KVJ�KPETGCUKPI�1 �EQPEGPVTCVKQP�CPF�GZRQUWTG�

FWTCVKQP��4 �KPETGCUGF�CPF��VQ�C�NGUUGT�GZVGPV��%F[P�FGETGCUGF���$TQPEJQEQPUVTKEVKQP�CV.

�����RRO�1 �YCU�TGXGTUGF�HQNNQYKPI�CVTQRKPG�
C�RCTCU[ORCVJGVKE�TGEGRVQT�DNQEMGT���DWV�QPN[�

RCTVKCNN[�TGXGTUGF�CV�VJG�VYQ�JKIJGT�EQPEGPVTCVKQPU��UWIIGUVKPI�VJG�KPXQNXGOGPV�QH�OQTG�VJCP

DTQPEJQEQPUVTKEVKQP�KP�VJG�KPETGCUG�KP�4 �CV�VJGUG�NGXGNU���7PHQTVWPCVGN[��TGNCVKPI�VJG.

EQPEGPVTCVKQPU�WUGF�KP�VJKU�UVWF[�VQ�QVJGT�CPKOCN�QT�JWOCP�UVWFKGU�KU�FKHHKEWNV�DGECWUG�GZRQUWTG

VJTQWIJ�C�VTCEJGCN�VWDG�YQWNF�GNKOKPCVG�UETWDDKPI�QH�1 �D[�VJG�PQUG�CPF�QTQRJCT[PZ�CPF�NKMGN[�

YQWNF�GZCIIGTCVG�VJG�RWNOQPCT[�1 �FQUG�
)GTTKV[�GV�CN�����������

1VJGT�UVWFKGU�JCXG�CVVGORVGF�VQ�GZCOKPG�DTGCVJKPI�OGEJCPKEU�KP�WPCPGUVJGVK\GF�CPKOCNU

YKVJ�PCVWTCN�PCUCN�DTGCVJKPI�CPF�CXQKFCPEG�QH�RQVGPVKCN�CPGUVJGUKC�TGNCVGF�DNWPVKPI�QH�TGHNGZ

TGURQPUGU���/WTRJ[�GV�CN��
������GZRQUGF�WPCPGUVJGVK\GF�IWKPGC�RKIU�VQ�UGXGTCN�EQPEGPVTCVKQPU

QH�1 �HQT���J�CPF�OGCUWTGF�XGPVKNCVKQP��CU�RTGXKQWUN[�FKUEWUUGF��CPF�4 ���#V�EQPEGPVTCVKQPU� .

NGUU�VJCP���RRO��1 �JCF�PQ�GHHGEV��DWV�4 �KPETGCUGF����CPF������CV������CPF������RRO�� .

TGURGEVKXGN[���7UKPI�C�UKOKNCT�VGUV�U[UVGO��#OFWT�GV�CN��
������QDUGTXGF�PQ�UKIPKHKECPV

CNVGTCVKQP�QH�4 �KP�WPCPGUVJGVK\GF�IWKPGC�RKIU�FWTKPI�C���J�GZRQUWTG�VQ�����������QT�����RRO.

1 ���*QYGXGT��%F[P�FGETGCUGF�UKIPKHKECPVN[�CV�����CPF�����RRO�1 ���+P�CPCNQIQWU�UVWFKGU�KP� �

WPCPGUVJGVK\GF�TCVU��6GRRGT�GV�CN��
������QDUGTXGF�PQ�UKIPKHKECPV�EJCPIGU�KP�4 �QT�%F[P�CHVGT�C.

�����J�GZRQUWTG�VQ�������������������QT������RRO�1 ��KP�URKVG�QH�KPVGTOKVVGPV����OKP�RGTKQFU�QH�

GZGTEKUG�NKMG�J[RGTXGPVKNCVKQP�KPFWEGF�D[�%1 ��
#NVJQWIJ�KPETGCUGF�TGUKUVCPEG�KU�FGOQPUVTCDNG�KP�IWKPGC�RKIU��ECVU��FQIU��CPF�JWOCPU��C

EQORCTKUQP�QH�RGTEGPV�EJCPIG�KP�TGUKUVCPEG�HTQO�EQPVTQN�OGCUWTGOGPVU�CHVGT�CP�CEWVG�
���J�

1 �GZRQUWTG�
(KIWTG������UWIIGUVU�VJCV�JWOCPU�CTG�OQTG�NKMGN[�VQ�DTQPEJQEQPUVTKEV�FWG�VQ�

1 �GZRQUWTG�VJCP�TQFGPVU���0GKVJGT�QH�VJG�IWKPGC�RKI�UVWFKGU�
/WTRJ[�GV�CN���������#OFWT�

GV�CN���������PQT�VJG�TCV�UVWF[�
6GRRGT�GV�CN���������UJQYGF�C�UKIPKHKECPV�KPETGCUG�KP�4 �CV�NGUU.

VJCP���RRO���*QYGXGT��ENQUGT�GZCOKPCVKQP�QH�VJG�JWOCP�FCVC�TGXGCNU�VJCV�VJG�/E&QPPGNN�GV�CN�


������UVWF[�GORNQ[GF�XGT[�JGCX[�GZGTEKUG��CPF�OQUV�QH�VJG�UVWFKGU�KPENWFGF�KP�VJG�*C\WEJC


������OQFGN�WUGF�OQFGTCVG�VQ�JGCX[�GZGTEKUG���6JWU��VJG�KPJCNGF�FQUG�NKMGN[�YQWNF�DG�ITGCVGT

VJCP�KP�URQPVCPGQWUN[�DTGCVJKPI�CPKOCNU���#�OQTG�EQORCTCDNG�UVWF[�KP�JWOCPU�VJCV�GORNQ[GF



8-46

QPN[�NKIJV�GZGTEKUG�TGRQTVGF�VJCV�������������CPF������RRO�HQT���J�TGUWNVGF�KP�OKPKOCN�

PQPUKIPKHKECPV�����������CPF������KPETGCUGU�KP�4 �
*CEMPG[CY



Ozone (ppm)
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Amdur et al. (1978)
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(KIWTG����� %QORCTKUQP�QH�EJCPIGU�KP�TGUKUVCPEG�CHVGT�Q\QPG�GZRQUWTG�KP�JWOCPU�CPF
CPKOCNU���&CVC�CTG�GZRTGUUGF�CU�RGTEGPV�QH�VJG�EQPVTQN�TGURQPUG���4KIJV�JCPF
NGIGPF�KPFKECVGU�URGEKGU��GZGTEKUG�NGXGN��GZRQUWTG�FWTCVKQP��CPF�VJG
TGHGTGPEG���*WOCP�FCVC�CTG�RNQVVGF�YKVJ�UQNKF�NKPGU�CPF�QRGP�U[ODQNU���6JG
NKPG�NCDGNGF��*C\WEJC�
�������KU�C�OQFGN�QH�RTGFKEVGF�TGURQPUG���#PKOCN
FCVC�CTG�RNQVVGF�YKVJ�FCUJGF�NKPGU�
FKHHGTGPVKCVGF�D[�URGEKGU��CPF�ENQUGF
U[ODQNU�

GV�CN�����������.KMGYKUG��VJG�$CVGU�GV�CN��
������FCVC�QDVCKPGF�KP�UWDLGEVU�CV�TGUV�CPF�YKVJ�NKIJV

GZGTEKUG�
�����RRO�1 ��CNUQ�CTIWG�CICKPUV�CP�WPWUWCNN[�JKIJ�1 �TGURQPUKXGPGUU�KP�JWOCPU� �

TGNCVKXG�VQ�VGUV�CPKOCNU�HQT�VJKU�GPFRQKPV�YJGP�GZGTEKUG�TGNCVGF�FQUG�KU�EQPUKFGTGF�

+P�IGPGTCN��UKOKNCT�HKPFKPIU�JCXG�DGGP�QDUGTXGF�WUKPI�VJG�OGCUWTGOGPV�QH�%F[P�

JQYGXGT��VJG�TGURQPUG�FGETGOGPVU�YGTG�OQTG�XCTKCDNG�CPF�QH�UOCNNGT�OCIPKVWFG���)KXGP�VJG

FKUVCN�FGRQUKVKQP�QH�1 ��CU�KPFKECVGF�D[�OQTRJQNQIKECN�UVWFKGU�
%JCRVGT����5GEVKQP���������KV�KU�

UWTRTKUKPI�VJCV�UQ�NKVVNG�CVVGPVKQP�JCU�DGGP�IKXGP�VQ�VJKU�RCTCOGVGT���#XCKNCDNG�FCVC�UWIIGUV�VJCV

VJGUG�EJCPIGU�KP�%F[P�CTG�QH�NKVVNG�DKQNQIKECN�UKIPKHKECPEG�HQT�CODKGPV�GZRQUWTGU�
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#KTYC[�4GURQPUKXGPGUU
� 6JG�CDKNKV[�QH�1 �VQ�KPETGCUG�CKTYC[�TGURQPUKXGPGUU�VQ�PQPURGEKHKE�

DTQPEJQEQPUVTKEVKPI�UVKOWNK�KP�JWOCPU�CPF�QVJGT�OCOOCNKCP�URGEKGU�JCU�DGGP�MPQYP�HQT�CV

NGCUV�C�FGECFG��
%JCRVGTU���CPF����5GEVKQPU�������CPF��������TGURGEVKXGN[����*QYGXGT��CKTYC[

TGURQPUKXGPGUU�KU�RGTJCRU�VJG�NGCUV�WPFGTUVQQF�TGURQPUG�VQ�1 ��RCTVKEWNCTN[�KP�VJG�EQPVGZV�QH�

URGEKGU�EQORCTKUQPU���*WOCPU�ENGCTN[�GZJKDKV�KPETGCUGU�KP�CKTYC[�TGURQPUKXGPGUU�CV

GPXKTQPOGPVCN�1 �GZRQUWTG�NGXGNU�
)QPI�GV�CN���������/E&QPPGNN�GV�CN���������(QNKPUDGG�GV�CN���

������*QTUVOCP�GV�CN����������YJGTGCU�CPCNQIQWU�TGURQPUGU�KP�CPKOCNU�CV�1 �EQPEGPVTCVKQPU�

DGNQY���RRO�CTG�EQPVTQXGTUKCN���/QUV�UVWFKGU�QH�CKTYC[�TGURQPUKXGPGUU�KP�NCDQTCVQT[�CPKOCNU

HQEWU�QP�VJG�FGXGNQROGPV�QH�CUVJOC�NKMG�OQFGNU�VQ�GNWEKFCVG�IGPGTKE�OGEJCPKUOU�QH�CKTYC[

TGURQPUKXGPGUU�CPF�WVKNK\G�EQPEGPVTCVKQPU�CU�JKIJ�CU���RRO�HQT�DTKGH�RGTKQFU�QH�VKOG�VQ�KPLWTG

VJG�CKTYC[U���*GPEG��CP[VJKPI�OQTG�VJCP�C��SWCNKVCVKXG�EQORCTKUQP�DGVYGGP�CPKOCN�URGEKGU�CPF

JWOCPU�KU�VGPWQWU�CPF��VJWU��YKNN�PQV�DG�FKUEWUUGF�HWTVJGT�KP�VJKU�UGEVKQP���&GVCKNU�QH�VJG

OGVJQFQNQIKGU�QH�VJG�NCDQTCVQT[�CPKOCN�CPF�JWOCP�DTQPEJQTGCEVKXKV[�UVWFKGU�ECP�DG�QDVCKPGF�KP

VJG�TGXKGYU�QH�RWNOQPCT[�HWPEVKQP�HQWPF�KP�%JCRVGTU���CPF����5GEVKQPU�������CPF�������

TGURGEVKXGN[�

'NCUVKEKV[�CPF�&KHHWUKQP
6JG�KPVGITKV[�QH�VJG�RWNOQPCT[�CKT�DNQQF�DCTTKGT�KU�GUUGPVKCN�HQT�GHHKEKGPV�GZEJCPIG

QH�QZ[IGP�CPF�%1 ���6JKU�HTCIKNG�GRKVJGNKCN�KPVGTHCEG�YKVJ�OCVTKZGF�KPVGTUVKVKCN�EQPPGEVKXG�

VKUUWGU�CPF�ECRKNNCTKGU�RQUUGUUGU�KPJGTGPV�GNCUVKE�RTQRGTVKGU�CPF�RTGUGPVU�C�HKPKVG�TGUKUVCPEG�VQ

QZ[IGP�FKHHWUKQP�VQ�VJG�DNQQF���#NVJQWIJ�VJG�GNCUVKE�CPF�FKHHWUKQPCT[�RTQRGTVKGU�QH�VJG�DNQQF�CKT

DCTTKGT�CTG�PQV�NKPMGF�KORNKEKVN[�VQ�QPG�CPQVJGT�HWPEVKQPCNN[��DQVJ�RTQRGTVKGU�ECP�DG�SWCPVKHKGF

TGCFKN[�CPF�EQORCTGF�DGVYGGP�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU�
%QUVC����������9JGP

EQODKPGF��CUUGUUOGPV�QH�VJGUG�HWPEVKQPCN�RTQRGTVKGU�KU�QHVGP�UWHHKEKGPV�VQ�GXCNWCVG�RCVJQNQIKE�QT

VQZKE�GXGPVU�KP�VJG�FKUVCN�TGCEJGU�QH�VJG�NWPI���(QT�VJKU�TGCUQP�CPF�DGECWUG�QH�VJG�HCEV�VJCV�1�

FGRQUKVU�KP�VJG�FGGR�NWPI��VJG�GHHGEVU�QH�1 �QP�VJGUG�RCTCOGVGTU�YKNN�DG�FKUEWUUGF�VQIGVJGT���

+PJCNGF�1 �KU�MPQYP�VQ�RGPGVTCVG�VQ�VJG�FGRVJU�QH�VJG�NWPI�CPF�RTGHGTGPVKCNN[�FGRQUKV�

KP�VJG�UOCNNGUV�CKTYC[U�CPF�KVU�RTQZKOCN�CEKPK�
5GEVKQP��������5QOGYJCV�UWTRTKUKPIN[��TGNCVKXGN[

HGY�UVWFKGU�KP�JWOCPU�JCXG�UQWIJV�VQ�EJCTCEVGTK\G�RQVGPVKCN�HWPEVKQPCN�KORCKTOGPVU�CV�VJG�CKT�

DNQQF�KPVGTHCEG���6JG�TGCUQPU�HQT�VJKU�CTG�NKMGN[�VYQHQNF���(KTUV��KP�VJG�GCTN[�UVWFKGU�QH�VJG

JGCNVJ�GHHGEVU�QH�1 �QP�JWOCPU��UVCVKE�EQORNKCPEG�CPF�FKHHWUKPI�ECRCEKV[�HQT�ECTDQP�OQPQZKFG�


&. ��YGTG�CHHGEVGF�CV�QPN[�XGT[�JKIJ�EQPEGPVTCVKQPU��YGNN�CDQXG�YJCV�YQWNF�DG�EQPUKFGTGF%1

GPXKTQPOGPVCNN[�TGNGXCPV���5GEQPF��HTQO�C�RTCEVKECN�RGTURGEVKXG��VJGUG�OGCUWTGOGPVU�RTQXGF�VQ

DG�EQPUKFGTCDN[�OQTG�VGFKQWU�VQ�RGTHQTO�VJCP�VJG�HQTEGF�GZRKTCVQT[�OGCUWTGOGPV��YJKEJ

UGPUKVKXGN[�FGVGEVU�1 �KPFWEGF�CNVGTCVKQPU�
FKUEWUUGF�DGNQY����0GXGTVJGNGUU��VJGTG�CTG�UWHHKEKGPV�

FCVC�QP�JWOCPU�GZRQUGF�CEWVGN[�VQ�1 �VQ�CNNQY�C�TGCUQPCDNG�EQORCTKUQP�QH�VJGUG�GPFRQKPVU�

YKVJ�VJGKT�OQTG�CDWPFCPV�CPKOCN�JQOQNQIWGU���

6JG�GCTNKGUV�UVWFKGU�NGCXG�NKVVNG�FQWDV�VJCV�1 �KU�GFGOCIGPKE�CV�JKIJ�EQPEGPVTCVKQPU�KP�

XKTVWCNN[�CNN�OCOOCNKCP�URGEKGU���+P�VJG�RCUV��QEEWRCVKQPCN�GZRQUWTGU�QH���VQ���RRO�1 �YGTG�

PQV�WPEQOOQP��CPF�C���RRO�RGCM�GZRQUWTG�JCU�DGGP�TGRQTVGF�
-NGKPHGNF�GV�CN���������%JCNNGP

GV�CN�����������6JG�TGUWNVCPV�YQTMGT�U[ORVQOU�CPF�UKIPU��KPENWFKPI�EJGUV�TCFKQITCOU��YGTG

EQPUKUVGPV�YKVJ�VJG�OCPKHGUVCVKQPU�QH�GFGOC�TGRQTVGF�KP�GZRGTKOGPVCN�CPKOCNU�
K�G���KPETGCUGF

NWPI�YGKIJV�CPF�UVCKPCDNG�GFGOC�KP�VJG�CKTURCEGU��
5VQMKPIGT����������.WPI�HWPEVKQP��JQYGXGT�

V[RKECNN[�YCU�PQV�OGCUWTGF�KP�VJGUG�YQTM�TGNCVGF�GZRQUWTGU���+P�C�NCVGT�UVWF[�QH�CTE�YGNFGTU

GZRQUGF�VQ�����VQ�����RRO�1 ��NKVVNG��KH�CP[��EQPXKPEKPI�GXKFGPEG�QH�HWPEVKQPCN�KORCKTOGPV��KP�
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VGTOU�QH�CNVGTGF�NWPI�XQNWOGU��OCZKOCN�GZRKTCVQT[�HNQY�TCVGU��CPF�&. �YCU�QDVCKPGF�
;QWPI%1

GV�CN�����������6Q�HWTVJGT�GZRNQTG�VJG�RQUUKDNG�GHHGEVU�QH�1 ��;QWPI�CPF�EQYQTMGTU�
������

UWDLGEVGF����JWOCP�XQNWPVGGTU�CV�TGUV�VQ�EQPVTQNNGF�CVOQURJGTGU�QH�����VQ�����RRO�1 �XKC�

OQWVJRKGEG�HQT���J���5OCNN�TGFWEVKQPU�KP�XKVCN�ECRCEKV[�
8%���HQTEGF�GZRKTCVQT[�XQNWOG�KP�����

U��F[PCOKE�CPF�UVCVKE�NWPI�EQORNKCPEG��CPF�KPVTCRWNOQPCT[�ICU�FKUVTKDWVKQP�YGTG�QDUGTXGF��DWV

QPN[�VJG�����HCNN�KP�&. �RTQXGF�VQ�DG�UVCVKUVKECNN[�UKIPKHKECPV���5KOKNCT��DWV�EQPUKFGTCDN[�OQTG%1

XCTKCDNG�GHHGEVU�QP�NWPI�HWPEVKQP�YGTG�TGRQTVGF�D[�*CNNGVV�
������KP����UWDLGEVU�GZRQUGF�VQ���VQ

��RRO�1 �HQT����OKP���0QPGVJGNGUU��QH����GZRQUGF�UWDLGEVU��UGXGP�UJQYGF�CV�NGCUV�C�����FTQR�

KP�&. ���.KMG�;QWPI�CPF�EQYQTMGTU��*CNNGVV�
������KPVGTRTGVGF�VJGUG�EJCPIGU�VQ�KPFKECVG�NWPI%1

GFGOC��KP�CITGGOGPV�YKVJ�VJG�J[RQVJGUKU�VJCV�VJG�FGGR�NWPI�KTTKVCPV�1 �YCU�JCXKPI�KVU�GHHGEV�CV�

VJG�CNXGQNCT�NGXGN���+PVGTGUVKPIN[��CFFKVKQPCN�YQTM�HTQO�VJG�UCOG�NCDQTCVQT[�QH�VJG�;QWPI�UVWF[


$CVGU�GV�CN���������HQWPF�VJCV�TGUVKPI�UWDLGEVU�TGEGKXKPI�PCUCN�GZRQUWTG�VQ������RRO�1 �HQT���J�

TGUWNVGF�KP�C�PQPUKIPKHKECPV����TGFWEVKQP�KP�&. ���*QYGXGT��KP�C�NKOKVGF�VGUV�ITQWR��VJG�EQ�%1

KORQUKVKQP�QH�NKIJV�GZGTEKUG��YJKEJ�FQWDNGF�XGPVKNCVKQP��GPJCPEGF�VJKU�TGURQPUG�
��������+V

CRRGCTU�VJCV�VJG�PCUCN�
$CVGU�GV�CN���������XGTUWU�OQWVJRKGEG�
;QWPI�GV�CN���������TQWVGU�QH

GZRQUWTG�YGTG�KPUVTWOGPVCN�KP�VJG�FKHHGTGPVKCN�TGURQPUG��DGECWUG�KV�KU�NKMGN[�VJCV�VJG�OQWVJRKGEG

FKOKPKUJGF�YJCV�UETWDDKPI�QEEWTU�YJGP�GZRQUWTG�KU�XKC�VJG�WPGPEWODGTGF�OQWVJ�KP�JWOCP

VGUV�UWDLGEVU�
CU�TGRQTVGF�D[�)GTTKV[�GV�CN�����������5KPEG�VJGUG�GCTN[�UVWFKGU��VJGTG�JCXG�DGGP�PQ

CFFKVKQPCN�EQPVTQNNGF�JWOCP�CEWVG�UVWFKGU�VJCV�JCXG�GZCOKPGF�CNVGTCVKQPU�KP�&. �CV%1

1 �EQPEGPVTCVKQPU�DGNQY�����RRO���

#PCNQIQWU�CPKOCN�UVWFKGU�QH�CEWVG�1 �GZRQUWTG�KPFKECVG�VJCV�VJG�IGPGTCN�RCVVGTP�QH�

HWPEVKQPCN�KORCKTOGPV�KU�UKOKNCT�VQ�VJCV�TGRQTVGF�KP�JWOCP�UVWFKGU���#PGUVJGVK\GF�CPF�XGPVKNCVGF

ECVU�UJQYGF�C�IGPGTCN�FGENKPG�KP�8%��UVCVKE�NWPI�EQORNKCPEG��QT�&. �YKVJ�GZRQUWTGU�WR�VQ����%1

J�QH������VQ������RRO�1 �
9CVCPCDG�GV�CN�����������6JG�TGURQPUGU�QH�VJG����CPKOCNU�YGTG�

XCTKCDNG��CPF�VJGUG�FGENKPGU��YJKEJ�FKF�PQV�CEJKGXG�QXGTCNN�UVCVKUVKECN�UKIPKHKECPEG��YGTG�VJQWIJV

VQ�DG�NCTIGN[�UGEQPFCT[�VQ�VJG�UWDUVCPVKCN�
���VQ�������KPETGCUGU�KP�4 ���+P�C�OQTG�EQORNGZCY

UVWF[�FGUKIP��TCVU�YGTG�GZRQUGF�HQT���QT���J�VQ�����QT�����RRO�1 �YKVJ�KPVGTOKVVGPV����%1 �VQ� �

J[RGTXGPVKNCVG�
���VQ���¥�TGUVKPI� �8 ��VJG�CPKOCNU�CU�CP�GZGTEKUG�CPCNQIWG�VQ�JWOCP�GZRQUWTGU'


%QUVC�GV�CN�������C����6JG�&. �XCNWGU�YGTG�TGFWEGF�D[�CDQWV�����CV�DQVJ�����RRO�VKOG�%1

RQKPVU�CPF�D[�CDQWV�����YKVJ�C���J�GZRQUWTG�VQ�����RRO���'ZRQUWTG�VQ�����RRO�HQT���J�

JQYGXGT��ITGCVN[�GZCEGTDCVGF�VJG�CNXGQNCT�GHHGEV�YKVJ�C�TGUWNVCPV�����TGFWEVKQP�KP�&. ��%1

5VCVKE�EQORNKCPEG��WPCHHGEVGF�D[�VJG�QVJGT�GZRQUWTG�EQPFKVKQPU��YCU�CHHGEVGF�QPN[�CV�VJKU�NCVVGT

GZRQUWTG�FWTCVKQP���6JGUG�1 �KPFWEGF�GHHGEVU��RCTVKEWNCTN[�VJG�TGFWEVKQPU�KP�&. ��CRRGCTGF�VQ� %1

EQTTGNCVG�YKVJ�VJG�FGITGG�QH�NWPI�GFGOC�KP�CHHGEVGF�CPKOCNU��CU�JCF�DGGP�UWTOKUGF�HQT�VJG

CEWVGN[�GZRQUGF�JWOCPU���9KVJ�VJG�OWNVKVWFG�QH�OQTG�TGEGPV�UVWFKGU�QH�1 �CV�CODKGPV�NGXGNU��

CNVGTCVKQPU�KP�UVCVKE�NWPI�EQORNKCPEG�QT�&. �TCTGN[�CTG�TGRQTVGF�KP�GKVJGT�JWOCPU�QT�CPKOCNU�%1

(QTEGF�'ZRKTCVKQP
4GFWEVKQPU�KP�(8%�CPF�('8 �JCXG�DGEQOG�VJG�JCNNOCTMU�QH�CEWVG�NWPI�F[UHWPEVKQP�

KP�JWOCPU�CHVGT�1 �GZRQUWTG�
%JCRVGT������6JGUG�OGCUWTGU�CTG�UGPUKVKXG�VQ�1 �NGXGNU�CU�NQY�CU� �

�����RRO�HQT�CU�NKVVNG�CU���J�YJGP�JGCX[�+'�KU�KPENWFGF�FWTKPI�VJG�GZRQUWTG�
/E&QPPGNN�GV�CN��

������CPF�UJQY�EWOWNCVKXG�F[UHWPEVKQP�TGUWNVKPI�HTQO�����J�QH�NQYGT�NGXGNU�QH�VJKU�QZKFCPV


�����CPF������RRO��YJGP�PGCTN[�EQPVKPWQWU��OQFGTCVG�GZGTEKUG�KU�GORNQ[GF�
*QTUVOCP�GV�CN��

��������4GFWEVKQPU�KP�('8 �CPF�(8%�KPFWEGF�D[�1 �CTG�DGNKGXGF�VQ�DG�RCTVN[�VJG�TGUWNV�QH� �

RCKP�OGFKCVGF�KPVGTTWRVKQP�QH�OCZKOCN�KPURKTCVKQP�
*C\WEJC�GV�CN�����������'ZCEVN[�YJCV�NGXGN



8-50

QH�VKUUWG�KPLWT[�QT�KPHNCOOCVKQP�EQTTGNCVGU�YKVJ�VJGUG�HWPEVKQPCN�FGHKEKVU�KU�WPENGCT�CPF�KU�CP

CEVKXG�CTGC�QH�TGUGCTEJ�
%JCRVGT����5GEVKQP��������

/QUV�UVWFKGU�QH�1 �KP�GZRGTKOGPVCN�CPKOCNU�OCMG�NKVVNG�GHHQTV�VQ�OKOKE�JWOCP�UVWF[�

FGUKIPU��VJGTGD[�KORGFKPI�VJG�GZVTCRQNCVKQP�QH�GZRGTKOGPVCN�CPKOCN�UVWF[�TGUWNVU�VQ�JWOCPU��

4GEGPVN[��JQYGXGT��TCV�UVWFKGU�KPXQNXKPI�RGTKQFU�QH�KPVGTOKVVGPV�%1 �KPFWEGF�J[RGTXGPVKNCVKQP�

VQ�GPJCPEG�FQUKOGVT[�JCXG�CVVGORVGF�VQ�ECRKVCNK\G�QP�VJG�SWCNKVCVKXG�UKOKNCTKV[�QH�VJG�TCV�CPF

JWOCP�OCZKOWO�GZRKTCVQT[�HNQY�XQNWOG�
/'(8��EWTXGU�CU�C�RQVGPVKCNN[�UGPUKVKXG�GPFRQKPV�QH

VQZKEKV[�
%QUVC�GV�CN�������C��6GRRGT�GV�CN�����������+P�VJG�TCV��(8%�FQGU�KPFGGF�FGETGCUG�YKVJ

1 �GZRQUWTG��CNVJQWIJ�VJG�OCIPKVWFG�QH�TGURQPUG�KU�CRRCTGPVN[�NGUU�VJCP�VJCV�QDUGTXGF�KP�

JWOCPU���#U�KP�VJG�JWOCP��VJG�TGFWEGF�(8%�KP�VJG�CPKOCN�CRRGCTU�PQV�VQ�DG�VJG�TGUWNV�QH�C

EJCPIG�KP�TGUKFWCN�XQNWOG���6QVCN�NWPI�ECRCEKV[�OC[�DG�TGFWEGF�UNKIJVN[��DWV�NWPI�EQORNKCPEG

FQGU�PQV�EJCPIG���*QYGXGT��KV�KU�RTGOCVWTG�VQ�CUUWOG�C�EQOOQP�OGEJCPKUO�HQT�VJG�(8%

TGFWEVKQPU�KP�VJG�TCV�CPF�JWOCP���7PNKMG�VJG�JWOCP��RCKP�QP�KPURKTCVKQP�KP�VJG�CPKOCN�OQFGN�KU

NKMGN[�PQV�CP�KUUWG�DGECWUG�VJG�CPKOCN�KU�CPGUVJGVK\GF�FWTKPI�VJG�RTQEGFWTG�CPF�KU�DTQWIJV�VQ

6.%�D[�C�FGHKPGF�CKTYC[�RTGUUWTG�
����EO�* 1����$GECWUG�IGPGTCN�CPGUVJGUKC�KU�MPQYP�VQ�

FKOKPKUJ�UGPUQT[�CHHGTGPV�UVKOWNK��CP�CPCNQIQWU�1 �KPFWEGF�HCNN�KP�TCV�(8%�UJQWNF�GZRGEVGFN[�

JCXG�DGGP�DNWPVGF��KH�PQV�VQVCNN[�GNKOKPCVGF���6Q�YJCV�GZVGPV�CPGUVJGUKC�OKVKICVGU�VJG�TCV

TGURQPUG�QT�VJCV�VJGTG�CTG�KPJGTGPV�URGEKGU�FKHHGTGPEGU�KP�FQUKOGVT[�QT�UGPUKVKXKV[�KU�PQV�ENGCT

HTQO�VJGUG�UVWFKGU���0GXGTVJGNGUU��EQORCTKUQP�QH�OQFGN�RTGFKEVGF�(8%�EJCPIGU�KP�JWOCPU


*C\WEJC��������YKVJ�CPCNQIQWU�TCV�FCVC�
%QUVC�GV�CN�������C��YQWNF�UWIIGUV�VJCV�VJKU�TGURQPUG

KP�VJG�CPGUVJGVK\GF�TCV�KU�CDQWV�JCNH�VJCV�QH�VJG�JWOCP�
(KIWTG������

5VWFKGU�QH�+PHNCOOCVKQP�CPF�#PVKQZKFCPV�%QPVGPV�QH�$TQPEJQCNXGQNCT�.CXCIG�(NWKF
$QVJ�JWOCPU�CPF�CPKOCNU�GZJKDKV�C�2/0�KPHNCOOCVQT[�TGURQPUG�YKVJ�CUUQEKCVGF

EJCPIGU�KP�NWPI�RGTOGCDKNKV[�CHVGT�CEWVG�GZRQUWTG�VQ�1 ���4GEGPV�UVWFKGU�KPFKECVG�VJCV�JWOCPU�

GZRQUGF�VQ�1 �EQPEGPVTCVKQPU�CU�NQY�CU������RRO�HQT�����J�YKVJ�OQFGTCVG�GZGTEKUG�
���.�OKP��

GZJKDKV�C�HQWTHQNF�KPETGCUG�KP�VJG�RGTEGPVCIG�2/0U�YJGP�$#.�KU�QDVCKPGF����J�RQUVGZRQUWTG


&GXNKP�GV�CN�����������6Q�FCVG��CPKOCN�UVWFKGU�CV�EQORCTCDNG�GZRQUWTG�NGXGNU�CTG�TCTG�


*QVEJMKUU�GV�CN����������CPF�GZGTEKUG�GPJCPEGOGPV�QH�GZRQUWTG�FQUG�JCU�[GV�VQ�DG

KPEQTRQTCVGF���#U�PQVGF�CDQXG��VJG�KUUWG�QH�FQUKOGVT[�KU�ETKVKECN�KH�GZVTCRQNCVKQP�CV�UWEJ�NGXGNU

KU�VQ�DG�CVVGORVGF���0GXGTVJGNGUU��KP�VJG�QPG�CEWVG�TCV�UVWF[�CV������RRO�1 �HQT���J��CP�KPETGCUG�

KP�PCUCN�NCXCIG�FGTKXGF�2/0U�YCU�PQVGF����J�RQUVGZRQUWTG��YKVJ�PQ�UKOKNCT�EJCPIG�KP�2/0

PWODGT�KP�VJG�$#.�
*QVEJMKUU�GV�CN�����������+P�EQPVTCUV��KP�VJG�UCOG�UVWF[�YJGP�JKIJGT

EQPEGPVTCVKQPU�QH�1 �
����CPF�����RRO��YGTG�WUGF��$#.�2/0U�YGTG�GNGXCVGF��DWV�PQ�EJCPIGU�

YGTG�QDUGTXGF�KP�VJG�PQUG�YCUJKPIU���5WEJ�C��EQORGVKVKXG��PCUCN�RWNOQPCT[�TGURQPUG�JCU�[GV

VQ�DG�UVWFKGF�FKTGEVN[�KP�JWOCPU���0GXGTVJGNGUU��VJG�FCVC�UWRRQTV�VJG�IGPGTCN�J[RQVJGUKU�VJCV

VJGTG�KU�EQORCTCDKNKV[�DGVYGGP�VJG�KPHNCOOCVQT[�TGURQPUKXGPGUU�QH�TCVU�CPF�JWOCPU���/QTG

FKTGEV�EQORCTKUQP�QH�NCDQTCVQT[�CPKOCN�KPHNCOOCVQT[�TGURQPUGU�YKVJ�VJQUG�QH�JWOCPU�ECP�DG

FTCYP�HTQO�UVWFKGU�CV�JKIJGT�EQPEGPVTCVKQPU�YJGP�VJG�PCUCN�NWPI�EQORGVKVKXG�TGURQPUG�KP�VJG

TCV�KU�UMGYGF�VQ�VJG�NWPI��CPF��NKMG�KP�VJG�NWPI�HWPEVKQP�EQORCTKUQP��CPCNQIQWU��GZRQUWTG

EQPFKVKQPU�ECP�DG�OQTG�FKTGEVN[�EQORCTGF���6JGUG�UVWFKGU�CTG�VCDWNCVGF�KP�6CDNG�����CPF

FKUEWUUGF�KP�OQTG�FGVCKN�DGNQY��

(QWT�TGRTGUGPVCVKXG�JWOCP�UVWFKGU�QH�NWPI�KPHNCOOCVQT[�TGURQPUGU�CHVGT�CEWVG

1 �GZRQUWTG�ECP�DG�EQORCTGF�YKVJ�GZKUVKPI�CEWVG�CPKOCN�FCVC�HTQO�UVWFKGU�QH�CPCNQIQWU�FGUKIP���

5GNV\GT�GV�CN��
������GZRQUGF�OQFGTCVGN[�GZGTEKUKPI�
���VQ�����9��UWDLGEVU�VQ�����QT�����RRO

1 �HQT���J��YKVJ�$#.�QDVCKPGF���J�RQUVGZRQUWTG���6JG�$#.�HNWKF�HTQO�VJG��
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(KIWTG����� %QORCTKUQP�QH�EJCPIGU�KP�HQTEGF�XKVCN�ECRCEKV[�CHVGT�Q\QPG�GZRQUWTG�KP
JWOCPU�CPF�CPKOCNU���&CVC�CTG�GZRTGUUGF�CU�RGTEGPV�QH�VJG�EQPVTQN�TGURQPUG��
4KIJV�JCPF�NGIGPF�KPFKECVGU�URGEKGU��GZGTEKUG�NGXGN��GZRQUWTG�FWTCVKQP��CPF
VJG�TGHGTGPEG���*WOCP�FCVC�CTG�RNQVVGF�YKVJ�UQNKF�NKPGU�HTQO�VJG�GSWCVKQP�QH
*C\WEJC�
�������YKVJ�VJG�UJCFGF�CTGC�TGRTGUGPVKPI�VJG�RTGFKEVGF�TCPIG�QH
FGETGOGPVU�GZRGEVGF�DGVYGGP�NKIJV�GZGTEKUG�
VQR�NKPG��CPF�XGT[�JGCX[
GZGTEKUG�
DQVVQO�NKPG����4CV�FCVC�CTG�RNQVVGF�YKVJ�FCUJGF�NKPGU�CPF�ENQUGF
U[ODQNU�

EQODKPGF������CPF�����RRO�1 �ITQWRU�EQPVCKPGF�CP�CXGTCIG�����HQNF�OQTG�2/0U�VJCP�FKF�

$#.�HNWKF�CHVGT�HKNVGTGF�CKT���2TQVGKP�NGXGNU�KP�VJG�$#.�HNWKF�YGTG�PQV�CUUC[GF�KP�VJKU�UVWF[���+P

UGRCTCVG�UVWFKGU��JWOCPU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�YKVJ�JGCX[�GZGTEKUG�
���.�OKP���

YKVJ�$#.�UCORNGU�EQNNGEVGF�CV���CPF����J�RQUVGZRQUWTG�
-QTGP�GV�CN�������D����������6JGUG

VYQ�UVWFKGU�UJQYGF�VJCV�VJG�KPHNCOOCVQT[�TGURQPUG�KU�SWKEMN[�KPKVKCVGF�RQUVGZRQUWTG���6JG

2/0�CPF�RTQVGKP�EQPVGPV�YGTG�GNGXCVGF�CV�DQVJ�VKOGU�
��J���2/0�����¥��RTQVGKP����¥���YKVJ

VJG����J�VKOGRQKPV�
2/0��¥��RTQVGKP����¥��DGKPI�JKIJGT�HQT�RTQVGKP��DWV�UQOGYJCV�NGUU�HQT

2/0U���5EJGNGING�GV�CN��
�������HQNNQYGF�VJG�VKOG�EQWTUG�QH�VJG�KPHNCOOCVQT[�TGURQPUG�
�����

CPF����J�RQUVGZRQUWTG��CHVGT�C���J�GZRQUWTG�QH�����RRO�1 �YKVJ�GZGTEKUG�
���.�OKP����6JG�

2/0�EQPVGPV�QH�VJG�EQODKPGF�CKTYC[�CPF�CNXGQNCT�$#.�HNWKF�YCU�GNGXCVGF�CV���J�
�¥��CPF���

J�
���¥��QPN[��YKVJ�VJG���J�RQKPV�TGRTGUGPVKPI�VJG�RGCM���2TQVGKP�EQPVGPV�QH�VJG�$#.�HNWKF�FKF

PQV�EJCPIG�UKIPKHKECPVN[�CV�CP[�RQKPV�

6JG�OCP[�UVWFKGU�QH�1 �KPFWEGF�KPHNCOOCVKQP�KP�NCDQTCVQT[�CPKOCNU�CTG�TGXKGYGF�KP�

%JCRVGT����5GEVKQP���������(QT�VJG�RWTRQUG�QH�URGEKGU�EQORCTKUQP��QPN[�UGNGEVGF�UVWFKGU
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6CDNG�������2QN[OQTRJQPWENGCT�.GWMQE[VG�CPF�2TQVGKP
2GTOGCDKNKV[�4GURQPUG�VQ�1\QPG�D[�5RGEKGUC

'ZRQUWTG 'ZRQUWTG 5RGEKGU 2QUVGZRQUWTG 2/0 2TQVGKP

2CTCOGVGTU %QPFKVKQPU 
5VTCKP� $#. 6KOG +PETGCUG +PETGCUG 4GHGTGPEG

D D

������� 'ZGTEKUG *WOCP � J ��� 0QV FQPG 5GNV\GT GV CN�

� J 
�� OKP�CNV� 
�����

������ 9�

��� 'ZGTEKUG *WOCP �� J ��� ��� -QTGP GV CN�

� J 
�� OKP�CNV� 
����C�D�

�� .�OKP�

��� 'ZGTEKUG *WOCP � J ���� ��� -QTGP GV CN�

� J 
�� OKP�CNV� 
�����

�� .�OKP�

��� 'ZGTEKUG *WOCP �� �� �� J ��� CV � J 0Q EJCPIG 5EJGNGING

� J 
�� OKP�CNV� ��� CV �� J GV CN� 
�����

�� .�OKP�

���� &C[VKOG� 4JGUWU OQPMG[ �� ��� ��� �� CV � J � CV � J *[FG GV CN�

� J TGUV ��� ��� J �� CV �� J � CV �� J 
�����

�� CV �� J � CV �� J

� CV �� J � CV �� J

� CV ��� J � CV ��� J

��� &C[VKOG� 
C� /QWUG �� J 0QV FQPG 
C� ��� CV ��� RRO *CVEJ GV CN�

��� TGUV 
5YKUU #NDKPQ� ��� CV ��� RRO 
�����

���

��� 
D� )WKPGC RKI 
D� ��� CV ��� RRO

� J 
*CTVNG[� ��� CV ��� RRO


E� 4CV ��� CV ��� RRO


5�&�


F� *COUVGT ��� CV ��� RRO


)QNFGP 5[TKCP�


G� 4CDDKV ��� CV ��� RRO


0<9�

/ 
G� ��� CV ��� RRO

��� CV ��� RRO


E� ��� CV ��� RRO


F� ��� CV ��� RRO

��� &C[VKOG� )WKPGC RKI �� J 0QV FQPG (QT ��� RRO� 5NCFG GV CN�

��� TGUV� 
*CTVNG[� ��� HQT #* � 
�����

� J 8KVCOKP % / ��� HQT #* �


#* 
��� (QT ��� RRO��

�




�

�

��� HQT #* ��




��� HQT #*�

�

��� &C[VKOG� 4CV � J 0QV FQPG (QT ��� RRO� %QUVC GV CN�

��� 
�� OKP�CNV 
(���� ��� CV � J� 
����C�

� QT � J HQT � J� / ��� CV � J�

�� OKP�CNV (QT ��� RRO�

HQT � J�� ��� CV � J�

���¥ ��� CV � J'

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

1\QPG TGURQPUG�CKT TGURQPUG�D
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6CDNG������YKNN�DG�EQPUKFGTGF���6JG�URGEVTWO�QH�GZRQUWTG�EQPFKVKQPU�WUGF�KP�VJG�XCTKQWU

CPKOCN�UVWFKGU�OCMGU�FKHHKEWNV�VJG�FKTGEV�EQORCTKUQP�COQPI�NCDQTCVQT[�VGUV�URGEKGU���*QYGXGT�

QPG�UVWF[�D[�*CVEJ�CPF�EQYQTMGTU�
������URGEKHKECNN[�CFFTGUUGF�VJKU�SWGUVKQP�D[�GZRQUKPI

OKEG��IWKPGC��RKIU��TCVU��TCDDKVU��CPF�JCOUVGTU�WPFGT�KFGPVKECN�EQPFKVKQPU�
���������������CPF

����RRO�1 �HQT���J���HQNNQYGF�CV����J�RQUVGZRQUWTG�YKVJ�$#.�CPF�CUUC[�HQT�RTQVGKP���)WKPGC�

RKIU�YGTG�OQUV�TGURQPUKXG��TGURQPFKPI�CV�����RRO��YJGTGCU�OKEG��JCOUVGTU��CPF�TCVU�DGICP

TGURQPFKPI�CV�����RRO��CPF�TCDDKVU�TGURQPFGF�QPN[�VQ�����RRO���1PN[�QPG�UVWF[�KPXQNXKPI

$#.�CUUGUUOGPV�QH�2/0U�CPF�RTQVGKP�KP�GZRQUGF�OQPMG[U�JCU�DGGP�RWDNKUJGF�
*[FG�GV�CN��

��������#V������RRO�1 �
��J���VJG�OQPMG[U�JCF�C�UKIPKHKECPV�KPHNCOOCVQT[�TGURQPUG��DWV�KV�KU�

FKHHKEWNV�VQ�CUUGUU�OQPMG[�TGURQPUKXGPGUU�TGNCVKXG�VQ�VJG�JWOCP�HQT�VJKU�GPFRQKPV���#UUWOKPI�C

NKPGCT�EQPEGPVTCVKQP�VKOGU�FWTCVKQP�TGNCVKQPUJKR��VJG�OQPMG[�FCVC�CRRGCT�UKOKNCT�VQ�VJG�IWKPGC

RKI�TGURQPUG���*QYGXGT��PQPG�QH�VJGUG�URGEKGU�UJQYGF�$#.�RTQVGKP�KPETGCUGU�CRRTQZKOCVKPI

VJQUG�TGRQTVGF�KP�JWOCP�UVWFKGU���

+P�TGEGPV�UVWFKGU�
����RRO�1 �HQT���J��YKVJ�$#.����VQ����J�RQUVGZRQUWTG��
5NCFG�GV�

CN����������%TKUUOCP�GV�CN����������IWKPGC�RKIU�OCFG�XKVCOKP�%�FGHKEKGPV�GZJKDKVGF�GPJCPEGF

TGURQPUKXGPGUU�VQ�1 ��VJKU�TGUWNV�KU�EQORCTCDNG�VQ�VJCV�QH�VJG�GZGTEKUGF�JWOCPU�QH�-QTGP�GV�CN��


����D��
(KIWTG���������5KOKNCTN[��YJGP�TCVU�YGTG�GZRQUGF�VQ�����RRO�1 �HQT���J�YKVJ�

KPVGTOKVVGPV�%1 �KPFWEGF�J[RGTXGPVKNCVKQP�
6GRRGT�GV�CN���������VQ�OKOKE�OKNF�OQFGTCVG�

GZGTEKUG�
VJTGG��VQ�HKXGHQNF� ���VJG�$#.�RTQVGKP��CU�YGNN�CU�2/0�TGURQPUGU�CV����J'

RQUVGZRQUWTG�EQORCTGF�HCXQTCDN[�YKVJ�VJQUG�FCVC�QH�-QTGP�CPF�EQYQTMGTU�
����C�D��
(KIWTG���

����

9KVJKP�C�IKXGP�NCDQTCVQT[�CPKOCN�URGEKGU��TGURQPUGU�COQPI�UVTCKPU�CNUQ�ECP�FKHHGT

CRRTGEKCDN[��CU�FGOQPUVTCVGF�KP�TCVU�D[�2KPQ�GV�CN��
������CPF�%QUVC�GV�CN��
��������6JGUG

UVWFKGU�KPFKECVGF�VJCV�9KUVCT�TCVU�GZJKDKV�ITGCVGT�KPHNCOOCVQT[�TGURQPUGU�
RTQVGKP�CPF�2/0��VQ

1 �VJCP�5�&�CPF�(����TCVU�CHVGT�CP���J�GZRQUWTG�VQ�����������CPF�����RRO�YKVJ�$#.�UCORNGF�

CV���QT����J�NCVGT���5KOKNCTN[��OQWUG�UVTCKPU�
%�*�*G,�CPF�$�%������-NGGDGTIGT�GV�CN��������

CPF�5�&�TCV�UWDUVTCKPU�
%QUVC�GV�CN���������JCXG�DGGP�UJQYP�VQ�RQUUGUU�URGEKHKE�IGPGVKE

UWUEGRVKDKNKV[�VQ�JKIJ�NGXGNU�QH�1 �
��RRO����+P�VJG�ECUG�QH�VJG�OKEG��VJG�TGURQPUKXG�UVTCKP�KU�

UGXGP�VKOGU�
CV�VJG���J�RQUVGZRQUWTG�RGCM��CU�UWUEGRVKDNG�CU�VJG�FCVCDCUGU�KP�CPKOCNU�CPF�

RCTVKEWNCTN[��KP�JWOCPU�YKVJ�TGICTF�VQ�VJGUG�CPVKQZKFCPVU�CTG�SWKVG�NKOKVGF���5WRRNGOGPVCVKQP

CPF�FGRTKXCVKQP�UVWFKGU�YKVJ�XKVCOKPU�%�CPF�'�JCXG�UJQYP�VJCV�VJGUG�CPVKQZKFCPVU�JCXG�UQOG

TQNG�KP�RTQVGEVKPI�CICKPUV�VJG�GHHGEVU�QH�1 �KP�CPKOCNU�
'NUC[GF�GV�CN���������5NCFG�GV�CN���������

%TKUUOCP�GV�CN���������CPF�KP�JWOCPU�
%JCVJCO�GV�CN�����������1H�VJG�CPKOCN�OQFGNU�

CUEQTDCVG�FGRTKXGF�IWKPGC�RKIU�CRRGCT�VQ�JCXG�$#.�CUEQTDCVG�NGXGNU�OQUV�NKMG�JWOCPU��YKVJ�C

RTQVGKP�RGTOGCDKNKV[�TGURQPUG�
YKVJQWV�GZGTEKUG�KP�VJG�CPKOCN��XGT[�UKOKNCT�VQ�VJG�JWOCP

GZRQUGF�VQ�VJG�UCOG�EQPEGPVTCVKQP�
����RRO�1 �HQT���J��YKVJ�GZGTEKUG���*QYGXGT��%TKUUOCP�

GV�CN��
������CNUQ�TGUKUVCPV�UVTCKP�HQT�VJG�2/0�TGURQPUG�VQ���RRO�1 ��VJG�RTQVGKP�TGURQPUG�KU�

VYKEG�
CV����J�RQUVGZRQUWTG��VJCV�QH�VJG�TGUKUVCPV�UVTCKP���+P�VJG�5�&�UWDUVTCKP��RTQVGKP

GZVTCXCUCVKQP�KPVQ�VJG�CNXGQNCT�NWOGP�KOOGFKCVGN[�RQUVGZRQUWTG�KU�����JKIJGT�KP�VJG

TGURQPUKXG�UVTCKP�VJCP�VJG�TGUKUVCPV�
PQ�QVJGT�VKOG�RQKPVU�YGTG�GZCOKPGF��

*WOCPU�JCXG�CP�QTFGT�QH�OCIPKVWFG�NGUU�CUEQTDCVG�KP�$#.�HNWKF�CU�EQORCTGF�VQ�VJG

TCV��DWV�VJG[�JCXG�PGCTN[�VYKEG�VJG�INWVCVJKQPG��HQWT�VKOGU�VJG�WTKE�CEKF��CPF����VKOGU�VJG

XKVCOKP�'��CU�PQTOCNK\GF�VQ�NKRKF�2�UWTHCEVCPV�
5NCFG�GV�CN���������
6CDNG��������*QYGXGT��QP�C

$#.�FGTKXGF�EGNN�RTQVGKP�DCUKU��VJG�TCVKQU�ENGCTN[�HCXQT�VJG�TCV�HQT�CNN�QH�VJGUG�CPVKQZKFCPVU�

YKVJ�VJG�GZEGRVKQP�QH�WTKE�CEKF��YJKEJ�KU�IGPGTCNN[�PQV�JKIJ�KP�TCVU�DGECWUG�QH�URGEKGU

FKHHGTGPEGU�KP�RTQVGKP�CPF�RTKOG�PWENGQVKFG�ECVCDQNKUO�
WTGC�DGKPI�VJG�OCLQT�PKVTQIGPQWU
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(KIWTG������ %QORQUKVG�QH�FCVC�HTQO�5NCFG�GV�CN��
�������-QTGP�GV�CN��
����D���CPF
%TKUUOCP�GV�CN��
������EQORCTKPI�DCUCN�DTQPEJQCNXGQNCT�NCXCIG�
$#.�
CUEQTDCVG�NGXGNU�
#��VQ�Q\QPG�KPFWEGF�EJCPIGU�KP�$#.�RTQVGKP�
$����1\QPG�
GZRQUWTGU�
����RRO����J�����VQ����J�$#.��QH�JWOCPU�
GZRQUGF�YKVJ
GZGTEKUG���TCVU�
GZRQUGF�TGUVKPI���CPF�IWKPGC�RKIU�
GZRQUGF�TGUVKPI��YKVJ

CUEQTDKE�CEKF�=#* ?�FGHKEKGPV��CPF�YKVJQWV�
PQTOCN��#* �FGHKEKGPE[�

� �
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(KIWTG������ %QORQUKVG�QH�FCVC�EQORCTKPI�RQN[OQTRJQPWENGCT�NGWMQE[VGU�QDVCKPGF�D[
DTQPEJQCNXGQNCT�NCXCIG����VQ����J�CHVGT�Q\QPG�
1 ��GZRQUWTG�
����RRO����J�

�

QH�JWOCPU�
YKVJ�GZGTEKUG��
-QTGP�GV�CN�������D��VQ�VJQUG�QH�TCVU�GZRQUGF�VQ
1 �
����VQ�����RRO��CV�TGUV�QT�J[RGTXGPVKNCVGF�YKVJ�ECTDQP�FKQZKFG�
%1 �

� �


6GRRGT�GV�CN���������

D[�RTQFWEV�HQT�TCVU����6JG�IWKPGC�RKI�OQUV�ENQUGN[�TGUGODNGU�VJG�JWOCP�HQT�CUEQTDCVG���$GECWUG

VJGUG�CPVKQZKFCPVU�CTG�VJQWIJV�VQ�HWPEVKQP�KP�VJG�FGHGPUG�CICKPUV�QZKFCPV�EJCNNGPIG��KV�YQWNF

CRRGCT�ETKVKECN�VQ��CRRTGEKCVG�VJGKT�RTGUGPEG�CPF�HWPEVKQP�YJGP�CVVGORVKPI�VQ�KPVGTRTGV�FCVC�HQT

GZVTCRQNCVKQP���7PHQTVWPCVGN[��VJG�TGRQTVGF�VJCV�TGFWEGF�CUEQTDCVG�NGXGNU�KP�$#.�HNWKF�
���J

RQUVGZRQUWTG��KPETGCUG�KP�VJG�JWOCP��YJGTGCU�VJQUG�NGXGNU�FGETGCUG�KP�VJG�TCV���9JGVJGT�VJKU

TGNCVGU�VQ�VJG�FKUVKPEVN[�FKHHGTGPV�DCUCN�NGXGNU�QH�VJKU�XKVCOKP�CPF�KU�CUUQEKCVGF�YKVJ�VJG�FKURCTCVG

RTQVGKP�TGURQPUKXGPGUU�
KIPQTKPI�GZGTEKUG��KU�WPENGCT�DGECWUG�FGHKEKGPE[�KP�CPKOCNU�
IWKPGC

RKIU��CRRGCTU�OQTG�ETKVKECN�VQ�VJG�TGURQPUKXGPGUU�CV�NQY�
CODKGPV�NKMG��EQPEGPVTCVKQPU�VJCP�CV

JKIJGT�EQPEGPVTCVKQPU�
����RRO����#NVJQWIJ�KV�YQWNF�CRRGCT�VJCV�XKVCOKP�%�KU�KPXQNXGF�KP�VJG

KPVGTRNC[�DGVYGGP�1 �CPF�VJG�GZRQUGF�UWDLGEV�
JWOCP�QT�CPKOCN���VJGTG�KU�PQV�HWNN�EQJGTGPEG�QH�

VJG�FCVC���(QT�GZCORNG��*CVEJ�GV�CN��
������UJQYGF�VJCV�VJG�TCDDKV�YCU�VJG�NGCUV�TGURQPUKXG�VQ

1 �KP�VGTOU�QH�$#.�RTQVGKP��DWV�VJKU�URGEKGU�JCU�COQPI�VJG�NQYGUV�VKUUWG�NGXGNU�QH�XKVCOKP�%�


5NCFG�GV�CN�����������*QYGXGT��TCDDKVU�CRRCTGPVN[�JCXG�C�NQY�RTQRGPUKV[�VQ�HQTO�NKRKF



�8
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RGTQZKFGU�
#TCMCYC�GV�CN����������CP�GZRGEVGF�RTQFWEV�QH�NWPI�NKRKF�1 �KPVGTCEVKQP�
2T[QT��

��������6JWU��VQ�KPVGTRTGV�KPVGTURGEKGU�UGPUKVKXKV[�QPN[�KP�VGTOU�QH�DCUCN�CPVKQZKFCPV�NGXGNU�

JQYGXGT�VGORVKPI�VJKU�OC[�DG��YQWNF�DG�QXGTN[�UKORNKUVKE�CPF�RTGOCVWTG�CV�VJKU�VKOG��

������� 2TQNQPIGF�'ZRQUWTG�5VWFKGU
6JG�RTGXKQWU�UGEVKQPU�QH�VJKU�VGZV�JCXG�WVKNK\GF�NWPI�HWPEVKQP�TGURQPUGU�VQ�CEWVG

1 �GZRQUWTG�KP�CP�CVVGORV�VQ�GNWEKFCVG�VJG�TGNCVKXG�UGPUKVKXKV[�COQPI�NCDQTCVQT[�VGUV�URGEKGU�CPF�

JWOCPU�CPF��VJGTGD[��VQ�EQORNGVG�VYQ�EQTPGTU�QH�VJG�RCTCNNGNQITCO�RCTCFKIO�
(KIWTG�������

$GECWUG�CEWVG�TGURQPUGU�TGRTGUGPV�QPN[�RCTV�QH�VJG�GZVTCRQNCVKQP�RCTCFKIO��VGORQTCN�DCUGF

GZRQUWTG�TGURQPUKXGPGUU�CNUQ�YKNN�DG�EQPUKFGTGF��FGURKVG�VJG�TGNCVKXG�RCWEKV[�QH�EQORCTCVKXG

FCVC�DGVYGGP�NCDQTCVQT[�CPKOCNU�CPF�JWOCPU�HQT�RTQNQPIGF�GZRQUWTGU���#ICKP��KP�CP�GHHQTV�VQ

DGUV�GZVTCEV�URGEKGU�URGEKHKE�TGURQPUG�FKHHGTGPEGU��VJG�ETKVGTKWO�HQT�UGNGEVKQP�QH�UVWFKGU�YCU

UKOKNCTKV[�KP�GZRQUWTG�UEGPCTKQ���6JG�FKUEWUUKQP�YKNN�HQEWU�QP�TGNCVKXG�CFCRVCDKNKV[�QH�CEWVG

HWPEVKQPCN�EJCPIGU�CPF�CUUQEKCVGF�$#.�FGTKXGF�HKPFKPIU�CHVGT�TGRGCVGF�GZRQUWTGU�CPF�VJG

EQJGTGPEG�QH�VJG�HKPFKPIU�HTQO�RTQNQPIGF�JWOCP�CPF�CPKOCN�GZRQUWTG�UVWFKGU�CPF

GRKFGOKQNQIKECN�TGUWNVU�

.WPI�(WPEVKQP�5VWFKGU
4GXGTUCN�
�CVVGPWCVKQP���QH�RWNOQPCT[�HWPEVKQP�FGETGOGPVU�WUKPI�C�UEGPCTKQ�QH

TGRGCVGF�GZRQUWTG�VQ�1 �JCU�DGGP�TGRQTVGF�HQT�DQVJ�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU���#V�NGCUV�

PKPG�UVWFKGU�DGVYGGP������CPF������JCXG�FQEWOGPVGF�VJCV��HQT�TGRGCVGF�GZRQUWTGU�DGVYGGP

����CPF�����RRO�1 �
��J�FC[��WR�VQ���FC[U���URKTQOGVTKE�EJCPIGU�YGTG�OQUV�UGXGTG�QP�VJG�HKTUV�

QT�UGEQPF�FC[�QH�GZRQUWTG��YCPGF�QXGT�VJG�PGZV���FC[U�QH�GZRQUWTG��CPF��D[�VJG�HKHVJ�FC[��JCF

TGVWTPGF�VQ�EQPVTQN�RTGGZRQUWTG�NGXGNU�
%JCRVGT����5GEVKQP������������+P�VJG�QPN[�CPKOCN�UVWF[

WUKPI�C�UKOKNCT�GZRQUWTG�RTQVQEQN�CPF�CPCNQIQWU�GZRGTKOGPVCN�FGUKIP��6GRRGT�GV�CN��
�����

UJQYGF�VJCV�TCVU�KPKVKCNN[�FKURNC[GF�C�VCEJ[RPGKE�TGURQPUG�VQ�1 �VJCV�CVVGPWCVGF�CHVGT���

EQPUGEWVKXG�FC[U�QH�GZRQUWTG��C�RCVVGTP�SWKVG�UKOKNCT�VQ�VJCV�QH�JWOCPU���'ZRQUWTGU�YGTG�HQT

�����J�CPF�KPENWFGF�EJCNNGPIG�YKVJ�%1 �FWTKPI�CNVGTPCVG����OKP�RGTKQFU�VQ�CWIOGPV�XGPVKNCVKQP�


��VQ���¥�TGUVKPI� ��YJKEJ�KU�GSWKXCNGPV�VQ�NKIJV�GZGTEKUG�KP�JWOCPU����#U�KP�VJG�JWOCP'

UVWFKGU��VJG�HWPEVKQPCN�EJCPIGU�YGTG�NCTIGUV�QP�&C[���QT����FGRGPFKPI�QP�VJG�RCTCOGVGT�CPF�VJG

1 �EQPEGPVTCVKQP�
�����������CPF������RRO����#VVGPWCVKQP�QH�VJG�EJCPIGU�KP�UJCRG�EQPUVCPV�QH�

VJG�HNQY�XQNWOG�EWTXG�QH�VJG�TCVU�CNUQ�YCU�QDUGTXGF�QXGT�VJKU�RGTKQF���6JWU��WPFGT�CPCNQIQWU

EQPFKVKQPU�QH�GZRQUWTG��DQVJ�VJG�JWOCPU�CPF�VJG�TCVU�GZJKDKVGF�UKOKNCT�KPKVKCN�HWPEVKQPCN

TGURQPUGU�VQ�1 �YKVJ�HWNN�CPF�MKPGVKECNN[�UKOKNCT�TGXGTUCN�QH�GHHGEVU���

/QTG�FKHHKEWNV�KU�VJG�FKTGEV�EQORCTKUQP�DGVYGGP�JWOCP�CPF�CPKOCN�NWPI�HWPEVKQP

TGURQPUGU�VQ�RTQNQPIGF�
UGXGTCN�YGGM��1 �GZRQUWTG��NCTIGN[�DGECWUG�QH�VJG�NKOKVGF�CXCKNCDKNKV[�

QH�EQPVTQNNGF�JWOCP�UVWF[�FCVC���+P�VJG�QPN[�UVWF[�QH�KVU�MKPF��$GPPGVV�
������GZRQUGF

���JWOCP�UWDLGEVU�CV�TGUV�VQ�����QT�����RRO�1 �HQT���J�FC[����FC[U�YGGM�HQT����EQPUGEWVKXG�

YGGMU���#NVJQWIJ�PQ�GHHGEVU�YGTG�FKUEGTPCDNG�GCTN[�KP�VJG�GZRQUWTG��VJGTG�CRRGCTGF�VQ�DG

UOCNN��DWV�UKIPKHKECPV�1 �KPFWEGF�TGFWEVKQPU�KP�('8 �
CPF�UOCNN��PQPUKIPKHKECPV�TGFWEVKQPU�KP� �

(8%���RCTVKEWNCTN[�KP�VJG�NCUV�YGGMU�QH�VJG�UVWF[���6JKU�TGFWEVKQP�KP�('8 �OQTG�NKMGN[�YQWNF�

TGHNGEV�QDUVTWEVKXG�EJCPIGU�YKVJKP�VJG�NWPI�CV�VJGUG�RQKPVU�NCVG�KP�VKOG�TCVJGT�VJCP�VJG�RCKP�

OGFKCVGF�TGFWEVKQPU�VJCV�CTG�UGGP�YKVJ�CEWVG�1 �GZRQUWTG��YJKEJ�CVVGPWCVG�CHVGT�C�HGY�FC[U�QH�

GZRQUWTG���6JG�NCEM�QH�EQPEGPVTCVKQP�TGNCVGF�FGETGOGPVU�KP�('8 �CPF�(8%�KU�UQOGYJCV�

WPUGVVNKPI��DWV��TGICTFNGUU��CHVGT���RQUVGZRQUWTG�YGGMU�KP�ENGCP�CKT��CNN�OGCUWTGF�GHHGEVU�JCF

TGXGTUGF����
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Tepper et al. (1989)

Rat, Light, 0.5 ppm
Tepper et al. (1989)

Rat, Light, 1.0 ppm
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7PHQTVWPCVGN[��VJGTG�CTG�PQ�FKTGEVN[�RCTCNNGN�CPKOCN�UVWFKGU�VQ�EQORCTG�VQ�VJKU

NKOKVGF�FCVCDCUG���$WV��KH�VJG�VYQ�HQNF�UGPUKVKXKV[�FKHHGTGPEG�DGVYGGP�VJG�TCV�CPF�JWOCP�(8%

TGURQPUG�
UGG�(KIWTG�������KU�CUUWOGF��C�PWODGT�QH�CPKOCN�UVWFKGU�OC[�DG�EQPUKFGTGF

EQORCTCDNG�HQT�VJG�RWTRQUGU�QH�VJKU�FKUEWUUKQP���1P�VJG�QPG�JCPF��TCVU�GZRQUGF�VQ�����QT

����RRO�1 �HQT���J�FC[����FC[U�YGGM�HQT����YGGMU�YGTG�TGRQTVGF�VQ�GZJKDKV�UQOG�FGITGG�QH�

UOCNN�CKTYC[�QDUVTWEVKQP�DCUGF�QP�VJG�/'(8�EWTXGU��DWV�NKVVNG��KH�CP[��TGFWEVKQP�KP�(8%�QT

&. �YCU�QDUGTXGF�
%QUVC�GV�CN�����������1VJGTU�JCXG�TGRQTVGF�CPCNQIQWU�OCTIKPCN�KPETGCUGU�KP%1

TCV�6.%�QT�KVU�EQORQPGPV�XQNWOGU�
$CTVNGVV�GV�CN���������%QUVC�GV�CN���������4CWD�GV�CN��������

QT�KP�TGIKQPCN�4 �
;QMQ[COC�GV�CN���������CHVGT�KPVGTOKVVGPV�QT�EQPVKPWQWU�GZRQUWTGU�VQ������CY

RRO�1 �HQT���VQ����YGGMU��YJKEJ�YQWNF�PQV�DG�WPGZRGEVGF�YKVJ�FKUVCN�CKTYC[�QT�NWPI�FCOCIG���

#EVWCN�RCVJQNQI[�KP�VJG�FKUVCN�NWPI�VGPFU�VQ�DG�HQECN�CPF�FKHHKEWNV�VQ�EQTTGNCVG�RTGEKUGN[�YKVJ�VJG

OCTIKPCN�HWPEVKQPCN�KORCKTOGPV���

(KIWTG������ %QORCTKUQP�QH�EJCPIGU�KP�HQTEGF�XKVCN�ECRCEKV[�KP�JWOCPU�
NGHV�QTFKPCVG�
CPF�HTGSWGPE[�QH�DTGCVJKPI�KP�TCVU�
TKIJV�QTFKPCVG��YKVJ�WR�VQ���EQPUGEWVKXG
FC[U�QH�Q\QPG�
1 ��GZRQUWTG���&CVC�CTG�GZRTGUUGF�CU�RGTEGPV�QH�VJG�EQPVTQN

�

TGURQPUG���4KIJV�JCPF�NGIGPF�KPFKECVGU�URGEKGU��GZGTEKUG�NGXGN�
1 �EQPEGPVTCVKQP��CPF�VJG�TGHGTGPEG���*WOCP�FCVC�CTG�RNQVVGF�YKVJ�UQNKF

�

NKPGU�CPF�QRGP�U[ODQNU��YJGTGCU�TCV�FCVC�CTG�RNQVVGF�YKVJ�DTQMGP�NKPGU�CPF
ENQUGF�U[ODQNU�
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6JG�NKOKVGF�HWPEVKQPCN�FCVC�CXCKNCDNG�KP�OQPMG[U�IGPGTCNN[�CITGG�YKVJ�VJG�RCVVGTP�QH

FKUVCN�NWPI�RCVJQRJ[UKQNQI[�TGRQTVGF�KP�TCVU���9JGP�GZRQUGF�VQ�����RRO�1 �HQT����FC[U�


��J�FC[���OQPMG[U�GZJKDKVGF�C�UNKIJV�KPETGCUG�KP�NWPI�FKUVGPUKDKNKV[�
'WUVKU�GV�CN����������

.KMGYKUG��OQPMG[U�GZRQUGF�VQ������RRO�
��J�FC[�HQT����OQ��GZJKDKVGF�KPETGCUGF�EJGUV�YCNN


DWV�PQV�NWPI��EQORNKCPEG�CPF�NWPI�XQNWOGU��YJKEJ�YCU�OQUV�OCTMGF�KP�VJG�OQPMG[U�GZRQUGF

VQ�1 �QPN[�KP�CNVGTPCVG�OQPVJU�FWTKPI�VJCV����OQ�RGTKQF�
6[NGT�GV�CN�����������4GECNN��JQYGXGT��

VJCV�NKVVNG�QT�PQ�EJCPIG�KP�NWPI�GNCUVKEKV[�JCU�DGGP�CUUQEKCVGF�YKVJ�EQPVTQNNGF�1 �GZRQUWTGU�KP�

JWOCPU��YJGVJGT�VJG�GZRQUWTGU�CTG�CEWVG�QT�TGRGCVGF���1P�VJG�QVJGT�JCPF��JKIJGT

EQPEGPVTCVKQPU�
�����RRO�HQT���[GCT��TGUWNVGF�KP�VJG�CNVGTCVKQP�QH�FKUVCN�CKTYC[�OGEJCPKEU�KP

GZRQUGF�OQPMG[U��CU�INGCPGF�HTQO�NQECN�TGUKUVCPEGU�OGCUWTGF�WUKPI�QUEKNNCVQT[�OGVJQFU�

CICKP��VJKU�KU�KP�IGPGTCN�CITGGOGPV�YKVJ�VJG�RTGUGPEG�QH�FKUVCN�NWPI�KPLWT[�QT�FKUGCUG��

/QTRJQOGVTKE�CPCN[UGU�QH�VJG�GPF�CKTYC[U�CPF�FKUVCN�NWPI�TGIKQPU�QH�1 �GZRQUGF�OQPMG[U�

EQPUKUVGPVN[�UJQY�CNVGTGF�EGNN�RTQHKNGU�CPF�KPVGTUVKVKCN�TGUVTWEVWTKPI��GXGP�YJGP�HWPEVKQPCN

EJCPIGU�CTG�OCTIKPCN��YJKEJ��NKMG�KP�VJG�TCV��NKMGN[�TGHNGEVU�VJG�NCTIG�HWPEVKQPCN�TGUGTXG�QH�VJG

KPVGITCVGF�NWPI���6JWU��CNVJQWIJ�VJGUG�EQNNGEVKXG�FCVC�HTQO�UWDEJTQPKE�CPKOCN�UVWFKGU�UWIIGUV�C

TGCUQPCDN[�JQOQNQIQWU�FKUVCN�NWPI�TGURQPUG�VQ�1 ��OCP[�QH�VJGUG�NKPMCIGU�KP�HWPEVKQPCN�

QWVEQOGU�TGOCKP�WPEGTVCKP�KP�VGTOU�QH�YJCV�VQ�CPVKEKRCVG�KP�VJG�JWOCP�TGURQPUG�

%NGCTN[��VJG�SWGUVKQP�QH�RQVGPVKCN�NWPI�KORCKTOGPV�TGUWNVKPI�HTQO�C�PGCT�NKHGVKOG

GZRQUWTG�VQ�1 �TCPMU�COQPI�VJG�OQUV�RTGUUKPI�EQPEGTPU�CDQWV�VJKU�VQZKECPV���6JG�CPKOCN�FCVC��

CNVJQWIJ�FGOQPUVTCVKPI�VJCV�EJTQPKE�1 �GZRQUWTG�ECP�KPFWEG�EJCPIGU�KP�VJG�UVTWEVWTG�CPF�

HWPEVKQP�QH�VJG�NWPI��JCXG�[GV�VQ�RTQXKFG�GXKFGPEG�QH�RQVGPVKCN�FKUGCUG�QT�FKUCDKNKV[�KP�JWOCPU

GZRQUGF�VQ�1 �QXGT�RTQNQPIGF�RGTKQFU�QH�VJGKT�NKXGU���6JG�GZKUVKPI�GRKFGOKQNQIKE�UVWFKGU�


%JCRVGT����5GEVKQP���������VQQ��OGTGN[�RTQXKFG�UWIIGUVKXG�GXKFGPEG�VJCV�RGTUKUVGPV�QT

RTQITGUUKXG�FGVGTKQTCVKQP�KP�NWPI�HWPEVKQP�OC[�DG�CUUQEKCVGF�YKVJ�NQPI�VGTO�QZKFCPV�RQNNWVCPV

GZRQUWTG�
&GVGNU�GV�CN�����������������&GVGNU�CPF�EQYQTMGTU�
������TGRQTVGF�FGETGOGPVU�KP

('8 �CPF�PKVTQIGP�YCUJQWV�CETQUU�CNN�CIG�ITQWRU�KP�CTGCU�YJGTG�QZKFCPV�RQNNWVKQP�KU�JKIJ���

5KOKNCTN[��CPCN[UKU�QH�VJG�RWNOQPCT[�HWPEVKQP�FCVC�HTQO�VJG�0CVKQPCN�*GCNVJ�CPF�0WVTKVKQP

'ZCOKPCVKQP�5WTXG[�
0*#0'5��++�UJQYGF�NQUU�QH�NWPI�HWPEVKQP�YJGP�CPPWCN�CXGTCIGU

QHCODKGPV�1 �GZEGGFGF������RRO�
5EJYCTV\����������6JKU�RCVVGTP�QH�KORCKTOGPV�KU�EQPUKUVGPV�

SWCNKVCVKXGN[�YKVJ�VJG�EJTQPKE�CPKOCN�UVWFKGU�
%QUVC�GV�CN����������

5VWFKGU�QH�+PHNCOOCVKQP�CPF�#PVKQZKFCPV�%QPVGPV�QH�VJG�$TQPEJQCNXGQNCT�.CXCIG�(NWKF
6JG�XKTVWCN�CDUGPEG�QH�JWOCP�$#.�UVWF[�FCVC�CHVGT�TGRGCVGF�QT�RTQNQPIGF�GZRQUWTGU

VQ�1 �JKPFGTU�VJG�EQORCTKUQP�QH�PQPCEWVG�JWOCP�CPF�CPKOCN�KPHNCOOCVQT[�TGURQPUGU���

*QYGXGT��VJG�TGEGPV�UVWF[�QH�&GXNKP�GV�CN��
������UWIIGUVU�VJCV�VJG�2/0�CPF�RTQVGKP�TGURQPUGU

VQ�TGRGCVGF�FCKN[�GZRQUWTGU�VQ�����RRO�1 �
��J�YKVJ�+'�HQT���EQPUGEWVKXG�FC[U��CVVGPWCVG��OWEJ�

CU�FQ�VJG�HWPEVKQPCN�TGURQPUGU���*GPEG��HQT�OQUV�QH�VJG�$#.�RCTCOGVGTU�
YKVJ�VJG�GZEGRVKQP�QH

NCEVCVG�FGJ[FTQIGPCUG�CEVKXKV[�=C�OCTMGT�QH�EGNN�KPLWT[?���VJGTG�KU�KPFGGF�CP�CRRCTGPV�TGXGTUCN�QH

CEWVG�KPHNCOOCVKQP�YJGP�GZRQUWTGU�CTG�EQPVKPWGF�QXGT�VJG���FC[�GZRQUWTG�RGTKQF���4CV�UVWFKGU

NCTIGN[�CRRGCT�VQ�UJQY�UKOKNCT�CVVGPWCVKQP�VQ�1 ��DWV�VJKU�TGURQPUG�UGGOU�VQ�DG�KPHNWGPEGF�D[�

GZRQUWTG�RCVVGTPU�QT�EQPFKVKQPU�
$CUUGVV�GV�CN���������6GRRGT�GV�CN���������8CP�$TGG�GV�CN��

��������6JG�UVWF[�YKVJ�VJG�OQUV�UKOKNCT�FGUKIP�VQ�VJG�JWOCP�RTQVQEQN�
6GRRGT�GV�CN��������

UJQYGF�UQOG�TGFWEVKQP�KP�$#.�RTQVGKP�YKVJ�TGRGCVGF�GZRQUWTG�KPXQNXKPI�KPVGTOKVVGPV

J[RGTXGPVKNCVKQP�YKVJ�%1 ��DWV�QXGT�VJG���FC[�RGTKQF��VJG�RTQVGKP�NGXGNU�TGOCKPGF�UKIPKHKECPVN[�

GNGXCVGF��EGNNU�YGTG�PQV�GXCNWCVGF�KP�VJKU�UVWF[���+PVGTGUVKPIN[��XKVCOKP�%�CPF�INWVCVJKQPG�NGXGNU
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KP�VJG�$#.�HNWKF�KPETGCUGF�QXGT�VJG���FC[�EQWTUG�QH�GZRQUWTG��C�TGURQPUG�EQPUKUVGPV�YKVJ�CP

WPTGIWNCVGF�CPVKQZKFCPV�TQNG�KP�VJG�CFCRVCVKXG�OGEJCPKUO���8CP�$TGG�CPF�EQYQTMGTU�
�������QP

VJG�QVJGT�JCPF��TGRQTVGF�VJCV���EQPUGEWVKXG�FC[U�
���J�FC[��QH�����RRO�1 �TGUWNVGF�KP�EQORNGVG�

TGXGTUCN�QH�DQVJ�$#.�CNDWOKP�CPF�2/0�OGCUWTGU�VQ�VJG�EQPVTQN�XCNWGU���+V�UJQWNF�DG�PQVGF�

JQYGXGT��VJCV�QVJGT�DKQOCTMGTU�CPF�OGFKCVQTU�YKVJKP�VJG�$#.�YGTG�PQV�HWNN[�TGEQXGTGF��YJKEJ

OKIJV�UWIIGUV�C�UNQYGT�TGXGTUCN�VKOG�HTCOG�QT�EQPVKPWGF�1 �KPFWEGF�RCVJQIGPGUKU��C�EQPENWUKQP�

QH�VJG�6GRRGT�GV�CN��
������UVWF[��

�+P�IWKPGC�RKIU�OCFG�FGHKEKGPV�KP�XKVCOKP�%�CPF�GZRQUGF�VQ�1 �
����������QT�

����RRO��EQPVKPWQWUN[�HQT���FC[U��CVVGPWCVKQP�QH�VJG�HWPEVKQPCN�CPF�KPHNCOOCVQT[�GPFRQKPVU

CRRGCTGF�PGCTN[�EQORNGVG�KP�URKVG�QH�VJG�FGHKEKGPE[�
-QFCXCPVK�GV�CN�����������1VJGT

CPVKQZKFCPVU��PQV�CNVGTGF�DCUCNN[��YGTG�WPTGIWNCVGF�OQTG�D[�VJG�1 �EJCNNGPIG��VJG�UOCNN�TGUKFWCN�

TGUGTXQKTU�QH�CUEQTDCVG��YJKEJ�RGTUKUVGF�KP�VJG�PGCTN[�����FGHKEKGPE[�UVCVG�QH�VJG�CPKOCNU��YGTG

CRRCTGPVN[�OQDKNK\GF�VQ�VJG�UKVG�QH�KPLWT[��CNNQYKPI�TGRCKT�VQ�RTQEGGF���.KMGYKUG��EJTQPKECNN[

GZRQUGF�TCVU�JCXG�GNGXCVGF�$#.�CUEQTDCVG�KPFKECVKXG�QH�VJG�QZKFCPV�DWTFGP�CPF�VJG�QPIQKPI

TGRCKT�
)TQUG�GV�CN�����������2TQNQPIGF�GZRQUWTGU�WR�VQ����OQ�CRRGCT�VQ�UWUVCKP�C�NQY�ITCFG

KPVGTUGRVCN�KPHNCOOCVKQP�CPF�GXKFGPEG�QH�NWPI�OCVTKZ�TGOQFGNKPI�KP�DQVJ�TCVU�CPF�OQPMG[U�

UWIIGUVKPI�VJCV�JWOCPU�YQWNF�DGJCXG�UKOKNCTN[���*QYGXGT��UWEJ�FCVC�CTG�PQV�RTGUGPVN[

CXCKNCDNG�HTQO�JWOCPU�

��� 3WCPVKVCVKXG�'ZVTCRQNCVKQP�QH�#EWVG�1\QPG�'HHGEVU
����� +PVTQFWEVKQP

#FXCPEGU�KP�FQUKOGVT[�UKPEG�VJG�RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�

2TQVGEVKQP�#IGPE[��������HCNN�KPVQ�HKXG�OCLQT�CTGCU���
���ITGCVGT�UQRJKUVKECVKQP�QH�OQFGN

CRRNKECVKQPU�
G�I���1XGTVQP�GV�CN���������/GTEGT�GV�CN����������
���VJG�CRRGCTCPEG�QH

GZRGTKOGPVCN�WRVCMG�FCVC�VJCV�ECP�DG�EQORCTGF�VQ�OQFGN�RTGFKEVKQPU�
9KGUVGT�GV�CN��������

������������*CVEJ�GV�CN���������)GTTKV[�GV�CN����������������������
���GZRGTKOGPVU�URGEKHKECNN[

FGUKIPGF�VQ�GUVKOCVG�OQFGN�RCTCOGVGTU�
*W�GV�CN�������D���
���C�DGVVGT�WPFGTUVCPFKPI�QH�VJG

TQNG�QH�1 �KP�VJG�NKSWKF�NKPKPIU�CPF�VKUUWGU�QH�VJG�46�
2T[QT���������CPF�
���C�DGVVGT�

WPFGTUVCPFKPI�QH�CPCVQOKECN�CURGEVU�
/GTEGT�GV�CN�����������6JG�TQNG�QH�VJGUG�CFXCPEGU�KP

KPVGTURGEKGU�FQUKOGVTKE�GZVTCRQNCVKQP�HQNNQYU�

9KVJ�VJG�KPHQTOCVKQP�CXCKNCDNG�HQT�TCVU��TGCUQPCDN[�TGNKCDNG�RTGFKEVKQPU�QH�VJG�HNWZ�QH

1 �VQ�VJG�CKT�NKSWKF�NKPKPI�KPVGTHCEG�QH�VQZKEQNQIKECNN[�KORQTVCPV�TGIKQPU��UWEJ�CU�VJG�%#4��KU�

RQUUKDNG���6JGTG�CTG�VYQ�OCKP�KPXGUVKICVKQPU�VJCV�OCMG�VJKU�HGCUKDNG���
���*CVEJ�GV�CN��
������

YJQ�GUVKOCVGF�VJG�RGTEGPV�WRVCMG�CPF�VJG�HTCEVKQP�QH�VJG�TGVCKPGF�1 �VJCV�KU�KP�VJG�746��

VTCEJGC��CPF�NWPI�QH�TCVU��CPF�
���2KPMGTVQP�GV�CN��
������
YKVJ�GNCDQTCVKQP�D[�/KNNGT�GV�CN��

������YJQ�KNNWUVTCVGF�VJG�DCUKE�EQTTGEVPGUU�QH�OQFGNKPI�CUUWORVKQPU�HQT�XGPVKNCVQT[�WPKVU���
6JG

LWFIOGPV�QH�DCUKE�EQTTGEVPGUU�KU�DCUGF�QP�VJG�CUUWORVKQP�VJCV�VJG�FQUG�ECWUKPI�VJG�TGURQPUG�KU

RTQRQTVKQPCN�VQ�VJG�HNWZ�QH�1 �VQ�VJG�CKT�NKSWKF�NKPKPI�KPVGTHCEG����7UKPI�VJKU�KPHQTOCVKQP��

TGIKQPCN�OCUU�VTCPUHGT�EQGHHKEKGPVU�EQWNF�DG�GUVKOCVGF��YJKEJ�YQWNF�CNNQY�VJG�RTGFKEVKQP�QH

NQECN�TGURKTCVQT[�VTCEV�1 �FQUGU�KP�TCVU�GZRQUGF�WPFGT�IGPGTCN�EQPFKVKQPU��

6JG�TGUWNVU�QH�VJG�KPXGUVKICVKQP�QH�*W�GV�CN��
����D��ECP�DG�WUGF�VQ�GUVKOCVG�746

CPF�6$�OQFGN�RCTCOGVGTU��DWV�OC[�PQV�DG�UGPUKVKXG�GPQWIJ�VQ�FGVGTOKPG�RWNOQPCT[�TGIKQP

RCTCOGVGTU���+H�WRVCMG�KU�PQV�EQPHKPGF�VQ�VJG�746�CPF�6$U��VJGP�VJGKT�OCUU�VTCPUHGT�EQGHHKEKGPVU

CNQPG�YQWNF�PQV�DG�UWHHKEKGPV�VQ�CEEQWPV�HQT�VQVCN�46�WRVCMG�
G�I���CU�OGCUWTGF�D[�9KGUVGT

GV�CN��=����?�QT�)GTTKV[�GV�CN��=����?���CPF�VJG�FKHHGTGPEG�KP�RTGFKEVGF�
YKVJQWV�RWNOQPCT[
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TGIKQP�WRVCMG��CPF�GZRGTKOGPVCN�WRVCMGU�EQWNF�DG�WUGF�VQ�GUVKOCVG�VJG�RWNOQPCT[�TGIKQP�OCUU

VTCPUHGT�EQGHHKEKGPV���7PHQTVWPCVGN[��PQ�FQUKOGVT[�FCVC�HQT�VJG�JWOCP�RWNOQPCT[�TGIKQP�CTG

CXCKNCDNG��

&GURKVG�NKOKVCVKQPU��VJG�1 �FQUKOGVT[�FCVC�VJCV�JCXG�DGGP�QDVCKPGF�QXGT�VJG�RCUV�

UGXGTCN�[GCTU��EQWRNGF�YKVJ�VJG�CFXCPEGU�KP�OQFGNKPI��UWIIGUV�VJCV�VJGTG�JCU�DGGP�EQPVKPWCN

EQPXGTIGPEG�DGVYGGP�VJG�OQFGN�RTGFKEVKQPU�CPF�GZRGTKOGPVCN�QDUGTXCVKQPU���)KXGP�VJG�OCP[

CTGCU�QH�EQPUKUVGPE[�DGVYGGP�OQFGNU�CPF�GZRGTKOGPVU��KV�KU�XCNWCDNG�VQ�DGIKP�VQ�GORNQ[�VJGUG

OQFGNU�VQ�RTQXKFG�VJG�FQUKOGVTKE�DCUKU�HQT�CPKOCN�VQ�JWOCP�GZVTCRQNCVKQP���1PG�QH�VJG�ITGCVGUV

UQWTEGU�QH�WPEGTVCKPV[�KP�UWEJ�CP�CRRNKECVKQP�QH�FQUKOGVT[�OQFGNU�KU�VJG�NCEM�QH�HWNN

WPFGTUVCPFKPI�QH�VJG�CRRTQRTKCVG�VCTIGV�UKVG�HQT�1 �VQZKEKV[�
G�I���WRRGT�QT�NQYGT�CKTYC[U�QT�

RWNOQPCT[�TGIKQP��VJCV�KPKVKCVGU�C�RCTVKEWNCT�TGURQPUG��GURGEKCNN[�VJG�HWPEVKQPCN�EJCPIGU�KP�VJG

NWPI���*QYGXGT��TGCUQPCDNG�CUUWORVKQPU�ECP�DG�OCFG�VQ�PCTTQY�VJG�VCTIGV�UKVG�

6JG�HKTUV�CRRNKECVKQP�QH�FQUKOGVT[�OQFGNU�IKXGP�KP�5GEVKQP�������KU�CP�GZCOKPCVKQP

QH��FGNKXGTGF�FQUG�XGTUWU�TGURQPUG�YKVJKP�C�IKXGP�URGEKGU���6JKU�KU�HQNNQYGF�KP�5GEVKQP�������D[

UQOG�KPVGTURGEKGU�EQORCTKUQPU�QH�FGNKXGTGF�FQUG�XGTUWU�TGURQPUG�

����� +PVTCURGEKGU�&GNKXGTGF�&QUG�4GURQPUG�
#UUWOKPI�VJCV�EJCPIGU�KP�('8 �KP�JWOCPU�GZRQUGF�VQ�1 �OCKPN[�CTG�VJG�TGUWNV�QH� �

1 �RWNOQPCT[�VKUUWG�FQUG��/KNNGT�GV�CN��
������EQPUVTWEVGF�C�FQUG�TGURQPUG�EWTXG���6JG[�

RNQVVGF�FGETGOGPVU�KP�('8 �XGTUWU�RTGFKEVGF�EWOWNCVKXG�RWNOQPCT[�TGIKQP�1 �VKUUWG�FQUG� �

UECNGF�VQ�DQF[�OCUU�
(KIWTG���������6JG�EQPEGPVTCVKQP�TGURQPUG�FCVC�CTG�HTQO�/E&QPPGNN�GV�CN�


�������KP�YJKEJ�����JGCNVJ[�UWDLGEVU�YGTG�GZRQUGF�VQ����������������������������CPF

�����RRO�1 ���'ZRQUWTG�YCU�HQT�����J�YKVJ�JGCX[�+'���/KNNGT�GV�CN��
������WUGF�VJG�CXGTCIG�

YGKIJV�CPF�JGKIJV�QH�VJG�UWDLGEVU�VQ�GUVKOCVG�VJG�(4%�VJCV�YCU�WUGF�KP�VJG�OQFGN�VQ�UKOWNCVG�1�

FQUG���6JG�GZGTEKUG�DTGCVJKPI�RCTCOGVGT�FCVC�YGTG�WUGF�CNQPI�YKVJ�CP�GUVKOCVG�QH�TGUVKPI

DTGCVJKPI�RCTCOGVGTU���(KIWTG������KU�UKOKNCT�KP�UJCRG�VQ�VJG�EQPEGPVTCVKQP�TGURQPUG�EWTXG�QH

/E&QPPGNN�GV�CN��
��������&KHHGTGPEGU�DGVYGGP�VJGUG�VYQ�EWTXGU��JQYGXGT��CTG�CEEQWPVGF�HQT

D[�VJG�VTCPUNCVKQP�DGVYGGP�GZRQUWTG�EQPEGPVTCVKQP�CPF�1 �FQUG��

#U�CPQVJGT�GZCORNG��2KPMGTVQP�GV�CN��
������GZCOKPGF�VJG�TGNCVKQP�DGVYGGP�CEVWCN

VKUUWG�TGURQPUG�QH�TCVU�EJTQPKECNN[�GZRQUGF�VQ�1 �CPF�C�RTGFKEVKQP�QH�1 �FQUG�CU�C�HWPEVKQP�QH� �

FKUVCPEG�HTQO�VJG�DTQPEJKQNG�CNXGQNCT�FWEV�LWPEVKQP�
$#&,��VQ�XGPVKNCVQT[�WPKVU���7UKPI�VJGUG

FCVC��/KNNGT�CPF�%QPQNN[�
������RNQVVGF�VJG�RTGFKEVGF�1 �FQUG�CPF�VJG�QDUGTXGF�EJCPIG�KP�YCNN�

VJKEMPGUU�FWG�VQ�VJG�GZRQUWTG�XGTUWU�FKUVCPEG�HTQO�VJG�$#&,�
(KIWTG���������'XGP�VJQWIJ

EQPUKFGTCDNG�XCTKCDKNKV[�KP�VJG�VJKEMPGUU�EJCPIG�ECP�DG�KPHGTTGF�HTQO�VJG�FCVC��VJG�VYQ�EWTXGU�

UECNGF�VQ�VJGKT�XCNWGU�CV�VJG�LWPEVKQP��UJQY�C�TGOCTMCDNG�UKOKNCTKV[�CPF�UWIIGUV�C�DCUKE

EQTTGEVPGUU�KP�TGICTFU�VQ�VJG�XGPVKNCVQT[�WPKV�OQFGN�RCTCOGVGTU�

����� +PVGTURGEKGU�&GNKXGTGF�&QUG�4GURQPUG
6JG�KNNWUVTCVKQPU�RTGUGPVGF�KP�VJKU�UGEVKQP�CTG�DCUGF�QP�FQUKOGVTKE�GUVKOCVGU�HQT

JWOCPU�CPF�TCVU�WUKPI�GZKUVKPI�QT�OQFKHKGF�VJGQTGVKECN�OQFGNU�
/KNNGT�GV�CN���������/KNNGT

GV�CN���������1XGTVQP�GV�CN�����������1PG�HWPEVKQPCN�CPF�QPG�KPHNCOOCVQT[�GPFRQKPV�YKNN�DG

RTQXKFGF�FTCYKPI�HTQO�VJG�H�CPF�$#.�RTQVGKP�FCVC�FGUETKDGF�KP�5GEVKQP�������$GECWUG�VJG

FKXGTUKV[�QH�GZRQUWTG�UEGPCTKQU�CETQUU�URGEKGU�KU�UQ�ITGCV��VJG�YKPFQY�QH�GZRQUWTG�RCTCOGVGTU

JCU�DGGP�PCTTQYGF��OKPKOK\KPI�GZRQUWTG�DCUGF�FKHHGTGPEGU�KP�TGNCVKPI�URGEKGU�TGURQPUKXGPGUU�
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(KIWTG������ %JCPIGU�KP�HQTEGF�GZRKTCVQT[�XQNWOG�KP���U�
�('8 ��XGTUWU�RWNOQPCT[�VKUUWG
�

FQUG���2NQVVGF�CTG�FGETGOGPVU�KP�('8 �
NKVGTU��HQT�JWOCP�UWDLGEVU�CICKPUV
�

RTGFKEVGF�RWNOQPCT[�VKUUWG�FQUG�PQTOCNK\GF�VQ�DQF[�YGKIJV���+P�QTFGT�
HTQO�NGHV�VQ�TKIJV��VJG�FQUG�XCNWGU�EQTTGURQPF�VQ���������������������������
CPF������RRO�Q\QPG�
1 ��GZRQUWTG�EQPEGPVTCVKQPU���6JG�EQPVKPWQWU�EWTXG

�

YCU�CP��G[G�HKV��

5QWTEG� /KNNGT GV CN� 
�����

$GECWUG�VJG�VJGQTGVKECN�OQFGNU�FGXGNQRGF�D[�/KNNGT�GV�CN��
������������CPF�1XGTVQP

GV�CN��
������GUVKOCVG�VJG�FQUG�FKUVTKDWVKQP�VQ�VJG�46�QP�C�RGT�DTGCVJ�DCUKU��C��OKPKOWO

SWCPVKVCVKXG�FGUETKRVKQP�QH�VKFCN�DTGCVJKPI�
8 �CPF�H��KU�PGGFGF�VQ�WVKNK\G�VJG�VJGQTGVKECN�OQFGNU6

QH�1 �FGRQUKVKQP���6JG�PGGF�HQT�FGVCKNGF�DTGCVJKPI�RCTCOGVGTU��VJGTGHQTG��UGXGTGN[�TGUVTKEVU�VJG�

CRRNKECVKQP�QH�VJG�OQFGN�VQ�UVWFKGU�RTQXKFKPI�UWEJ�FCVC���7PHQTVWPCVGN[��DTGCVJ�D[�DTGCVJ

RCTCOGVGTU�QXGT�VJG�EQWTUG�QH�CP�GZRQUWTG�PQTOCNN[�CTG�PQV�OGCUWTGF�QT�TGRQTVGF�KP�OQUV

RWDNKECVKQPU���6YQ�UVWFKGU�GCEJ�KP�JWOCPU�CPF�TCVU��RTQXKFKPI�CFGSWCVG�FGVCKN�QXGT�VJG�EQWTUG

QH�VJG�GZRQUWTG��CNNQYGF�VJG�OQFGN�EQORWVCVKQPU�VQ�DG�RGTHQTOGF�HQT�VJKU�KNNWUVTCVKQP�
(KIWTG

��������6JG�JWOCP�UVWFKGU�GZCOKPGF�YGTG�&G.WEKC�CPF�#FCOU�
�������YJQ�GZRQUGF�VJG

UWDLGEVU�VQ������CPF������RRO�1 �HQT���J�YKVJ�EQPVKPWQWU�GZGTEKUG�
����QZ[IGP�WRVCMG�VQ�VJG�

DQF[��RGTKQFU��CPF�$GEMGVV�GV�CN��
�������YJQ�GZRQUGF�VJG�
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(KIWTG������ 4GNCVKQPUJKR�DGVYGGP�EJCPIG�KP�CNXGQNCT�YCNN�VJKEMPGUU�CPF�RTGFKEVGF
Q\QPG�
1 ��FQUG�CU�C�HWPEVKQP�QH�FKUVCPEG�HTQO�VJG�DTQPEJKQNG�CNXGQNCT�FWEV

�

LWPEVKQP�
$#&,����4CVU�YGTG�GZRQUGF�VQ������RRO�1 �HQT���J�FC[�HQT
�

���FC[U�

5QWTEG� /KNNGT CPF %QPQNN[ 
������

UWDLGEVU�VQ�����RRO�1 �YKVJ�CNVGTPCVKPI����OKP�GZGTEKUG�
���.�OKP����6JTGG�TCV�UVWFKGU�YGTG�

GXCNWCVGF���
���6GRRGT�GV�CN��
�������YJQ�GZRQUGF�TCVU�VQ�������������CPF������RRO�1 �HQT������

J�YKVJ�CNVGTPCVKPI����OKP�RGTKQFU�QH�%1 �KPFWEGF�J[RGTXGPVKNCVKQP�
��VQ���¥�TGUVKPI� ���
��� '

6GRRGT�GV�CN��
�������YJQ�GZRQUGF�TCVU�VQ�������������������CPF������RRO�1 �HQT������J�YKVJ�

CNVGTPCVKPI����OKP��RGTKQFU�QH�%1 ��UWEJ�VJCV�UWDUGSWGPV�RGTKQFU�QH�%1 �GZRQUWTG�JCF�JKIJGT� �

%1 �EQPEGPVTCVKQPU�VJCP�RTGXKQWU�RGTKQFU��CPF�
���/CWV\�CPF�$WHCNKPQ�
�������YJQ�GZRQUGF�

TCVU�VQ�����RRO�1 �HQT���J�
CV�TGUV����6JG�TGURQPUG�RCTCOGVGT�YCU�VJG�TCVKQ�QH�1 �CNVGTGF�H�
H� � 1 ��
VQ�EQPVTQN�H�
H ����&QUG�TCVG�YCU�VJG�CXGTCIG�FQUG�VQ�VJG�RTQZKOCN�CNXGQNCT�TGIKQP�
2#4�EPV

EQORWVGF�HTQO�VKOG���VQ�VJG�VKOG�QH�VJG�OCZKOWO�H1 EPV�H ���6JG�2#4��YCU�EJQUGP�CU�VJG�VCTIGV�
DCUGF�QP�VJG�RGTEGRVKQP�VJCV�1 �CEVU�QP�FGGR�NWPI�UVTGVEJ�TGEGRVQTU��



Predicted Average PAR Dose Rate (ng O /cm /min)

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
1.0

1.2

1.4

1.6

1.8

2.0

2.2

Beckett et al. (1985)
DeLucia and Adams (1977)

Tepper et al. (1989)
Mautz and Bufalino (1989)

Human data:

Rat data:

2
3

Tepper et al. (1990)

8-63

(KIWTG������ 6JG�OCZKOWO�TCVKQ�QH�Q\QPG�
1 ��CNVGTGF�DTGCVJKPI�HTGSWGPE[�
H
� 1 ��VQ

�

EQPVTQN�DTGCVJKPI�HTGSWGPE[�
H ��CV�XCTKQWU�1 �EQPEGPVTCVKQPU�XGTUWU
EPV �

RTGFKEVGF�CXGTCIG�FQUG�TCVG�VQ�VJG�RTQZKOCN�CNXGQNCT�TGIKQP�
2#4��HKTUV
IGPGTCVKQP�FKUVCN�VQ�VJG�VGTOKPCN�DTQPEJKQNGU����6JG�CXGTCIG�KU�HQT�VJG�VKOG
HTQO�VJG�KPKVKCVKQP�QH�GZRQUWTG�VQ�VJG�VKOG�QH�QEEWTTGPEG�QH�VJG�OCZKOWO
TCVKQ���$GEMGVV�GV�CN��
������CPF�/CWV\�CPF�$WHCNKPQ�
������RTQXKFGF
UWHHKEKGPV�XGPVKNCVQT[�FCVC�HQT�QPN[�QPG�1 �EQPEGPVTCVKQP�

�

FKTGEVN[�QT�KPFKTGEVN[�
XKC�VKUUWG�HNWKF�RTGUUWTG�=GFGOC?��CU�VJG�UVKOWNWU�HQT�VCEJ[RPGC��

#�PWODGT�QH�CUUWORVKQPU�YGTG�PGEGUUCT[�VQ��KORNGOGPV�VJG�FGRQUKVKQP�OQFGN�HQT�EQORCTKUQP

QH�VJG�JWOCP�CPF�VJG�TCV�KP�VJKU�EQPVGZV��VJGUG�CTG�PQVGF�KP�6CDNG�������#NVJQWIJ�CFOKVVGFN[�PQV

XCNKFCVGF��(KIWTG������UWIIGUVU�VJCV�VJG�TGURQPUG�QH�VJG�TCVU�PQV�QPN[�GZEGGFGF�VJCV�QH�JWOCPU�

DWV�YCU�KPKVKCVGF�CV�C�NQYGT�FQUG�TCVG�VQ�VJG�VCTIGVGF�NWPI�TGIKQP���6JKU�EQPENWUKQP�KU�KP�IGPGTCN

CITGGOGPV�YKVJ�VJCV�GOCPCVKPI�HTQO�(KIWTG������DWV�VJG�FQUG�VQ�VCTIGV�CRRTQCEJ�CRRGCTU�VQ

CEEGPVWCVG�VJG�CRRCTGPV�FKHHGTGPEG�KP�UGPUKVKXKV[�HQT�VJKU�GPFRQKPV�KP�HCXQT�QH�VJG�TCV�

7UKPI�CP�CPCN[UKU�UKOKNCT�VQ�VJCV�CRRNKGF�CDQXG�HQT�H��/KNNGT�GV�CN��
������TGNCVGF

RWNOQPCT[�VKUUWG�FQUG�
PQTOCNK\GF�VQ�DQF[�YGKIJV��VQ�$#.�RTQVGKP�HTQO�TCVU��IWKPGC�RKIU��CPF

TCDDKVU�
*CVEJ�GV�CN���������HQT�1 �EQPEGPVTCVKQPU�QH���VQ�����RRO�HQT���J���6JGUG�XCNWGU�JCXG�
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DGGP�UWRRNGOGPVGF�KP�(KIWTG������VQ�KPENWFG�VJG�TGUWNVU�QH�VJG�JWOCP�UVWF[�QH�-QTGP�GV�CN�


����D����#U�ECP�DG�UGGP�KP�VJG�KNNWUVTCVKQP��VJGTG�CRRGCTU�VQ�DG�C�NQI�PQTOCN�TGNCVKQPUJKR

DGVYGGP�$#.�RTQVGKP�CPF�FQUG�VQ�VJG�RWNOQPCT[�TGIKQP��VJG�RWTRQTVGF�UKVG�QH�RNCUOC�NGCMCIG

VQ�VJG�CKTURCEG�NWOGP���6JKU�TGNCVKQPUJKR�YQWNF�UWRRQTV�VJG�EQPVGPVKQP�VJCV�VJGTG�KU�C

OGEJCPKUVKE�EQPUKUVGPE[�KP�TGURQPUG�CETQUU�URGEKGU�VJCV�OC[�GZJKDKV�C�SWCPVKVCVKXG��UGPUKVKXKV[

HCEVQT�HQT�WUG�KP�HWTVJGT�SWCPVKVCVKXG�KPVGTURGEKGU�GZVTCRQNCVKQP���6JKU�UGPUKVKXKV[�HCEVQT�KU

GXKFGPV�HTQO�VJG�ENWUVGTKPI�QH�FCVC�HTQO�FKHHGTGPV�CPKOCN�URGEKGU��

(KIWTG������ 2TQVGKP�KP�VJG�DTQPEJQCNXGQNCT�NCXCIG�
$#.��HQT�UGXGTCN�NCDQTCVQT[�CPKOCN
URGEKGU�CPF�JWOCPU��CU�TGNCVGF�VQ�VJG�GUVKOCVGF�RWNOQPCT[�FQUG

PQTOCNK\GF�RGT�ITCO�QH�DQF[�YGKIJV���

5QWTEG� /QFKHKGF HTQO /KNNGT GV CN� 
������

��� 3WCPVKVCVKXG�'ZVTCRQNCVKQP�QH�%JTQPKE�1\QPG�'HHGEVU
����� +PVTQFWEVKQP

+P�RTGXKQWU�UGEVKQPU��VJG�JQOQNQI[�DGVYGGP�NCDQTCVQT[�CPKOCN�TGURQPUGU�VQ�CEWVG

1 �GZRQUWTG�CPF�GHHGEVU�QDUGTXGF�KP�JWOCP�UWDLGEVU�YCU�FGOQPUVTCVGF���/QUV�QH�VJGUG�

TGURQPUGU�YGTG�TGNCVGF�VQ�NWPI�HWPEVKQP�CPF��VQ�C�OQTG�NKOKVGF�GZVGPV��TGEQXGT[�QH�GZVTCXCUCVGF
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RTQVGKP�KP�$#.�HNWKF��DGECWUG�VJGUG�GHHGEVU�CTG�OGCUWTCDNG�KP�DQVJ�JWOCP�CPF�PQPJWOCP

URGEKGU���1H�NCDQTCVQT[�URGEKGU�EQOOQPN[�WUGF�VQ�CFFTGUU�SWGUVKQPU�QH�CEWVG�VQZKEKV[��TCVU�JCXG

VJG�UVTQPIGUV�CPF�OQUV�EQORCVKDNG�FCVCDCUG�HQT�UWEJ�EQORCTKUQPU���5VWFKGU�KP�PQPJWOCP

RTKOCVGU�V[RKECNN[�CTG�NKOKVGF�VQ�OQTRJQNQI[�GPFRQKPVU�CPF�VQ�NQPIGT�GZRQUWTG�RGTKQFU��VJGTGD[

NKOKVKPI�VJG�RTCEVKECN�WVKNKV[�QH�VJGUG�UVWFKGU�KP�VJKU�UCOG�EQPVGZV���#�EQPENWUKQP�FTCYP�HTQO�VJG

FKUEWUUKQP�QH�CEWVG�GHHGEVU�KU�VJCV�VJGTG�KU�TGCUQPCDNG�UGOK�SWCPVKVCVKXG�CITGGOGPV�CPF�JQOQNQI[

DGVYGGP�URGEKGU�YKVJ�TGICTF�VQ�VJGKT�HWPEVKQPCN�CPF�RGTOGCDKNKV[�TGURQPUGU�VQ�UJQTV�VGTO�1�

GZRQUWTG���9JGTG�FCVC�HTQO�NQPI�VGTO�GZRQUWTGU�GZKUV��ETQUU�URGEKGU�TGNCVKQPUJKRU�COQPI

UKOKNCT�GPFRQKPVU�
WUWCNN[�HWPEVKQPCN��CTG�EQPUKFGTCDN[�YGCMGT��CNVJQWIJ�VJGTG�KU�VJG�UWIIGUVKQP

VJCV�NQPI�VGTO�GZRQUWTG�VQ�1 �ECP�CNVGT�VJG�FKUVCN�NWPI�
VJCV�\QPG�YJGTG�VJGQTGVKECN�OQFGNU�

YQWNF�RTGFKEV�ITGCVGUV�1 �FGRQUKVKQP���

6JKU�UGEVKQP�EQPVKPWGU�VJG�TCVKQPCNG�HQWPFGF�KP�VJG�GZVTCRQNCVKQP�RCTCFKIO

KNNWUVTCVGF�KP�(KIWTG�����KP�CP�CVVGORV�VQ�SWCPVKVCVKXGN[�CFFTGUU�VJG�SWGUVKQP�QH�RQVGPVKCN�EJTQPKE

CNVGTCVKQP�VQ�VJG�NWPIU�QH�1 �GZRQUGF�RGQRNG���&KTGEV�FCVC�HTQO�GRKFGOKQNQIKECN�UVWFKGU�TGOCKP�

UWIIGUVKXG�CV�DGUV�
UGG�%JCRVGT������1P�VJG�QVJGT�JCPF��VJG�GZVGPUKXG�FCVCDCUG�QH�OQTRJQOGVTKE

GHHGEVU�QP�VJG�FKUVCN�NWPI�QH�GZRQUGF�CPKOCNU�
TQFGPVU�CPF�PQPJWOCP�RTKOCVGU��TGXGCNU�VJG

UGPUKVKXKV[�QH�UWEJ�GPFRQKPVU�CPF�ENGCTN[�TGNCVGU�VQ�VJG�UKVG�QH�VJG�NWPI�CUUQEKCVGF�YKVJ�KPEKRKGPV

EJTQPKE�NWPI�FKUGCUGU�CUUQEKCVGF�YKVJ�MPQYP�VQZKE�KPJCNCPVU�
G�I���VQDCEEQ�UOQMG���

7PHQTVWPCVGN[��VJGTG�KU�C�NCEM�QH�TGNKCDNG�OQTRJQOGVTKE�FCVC�QP�VJG�JWOCP�NWPI�VJCV�CTG

CUUQEKCVGF�YKVJ�1 �QT�QVJGT�CKT�RQNNWVCPVU���6JWU��VJG�IQCN�JGTG�KU�VQ�FTCY�HTQO�VJG�GZVGPUKXG�

CPF�TGNKCDNG�CPKOCN�FCVCDCUG��YJKEJ�FGOQPUVTCVGU�EJTQPKE�GHHGEVU�QH�NQPI�VGTO�GZRQUWTGU�VQ

1 ��CPF�RTQLGEV�HTQO�KV�VJG�RQVGPVKCN�HQT�EJTQPKE�GHHGEVU�KP�JWOCPU�WVKNK\KPI�VJG�NKPMCIG�

RTQXKFGF�D[�PGYGT��TGHKPGF�1 �FQUKOGVT[�GUVKOCVGU���

+P�VJG�NQPI�VGTO�UVWFKGU�UGNGEVGF�HQT�FGVCKNGF�CPCN[UKU��ITGCV�KORQTVCPEG�YCU�RNCEGF

QP�VJG�TGNGXCPEG�QH�VJG�GZRQUWTG�EQPEGPVTCVKQPU��VJG�UKVG�URGEKHKEKV[�QH�VJG�OQTRJQOGVTKE

CPCN[UKU��CPF�VJG�EQPUKUVGPE[�QH�CPCN[UKU�YKVJKP�URGEKGU���6YQ�TCV�UVWFKGU�YGTG�UGNGEVGF�VJCV

TGRTGUGPV�PGCT�NKHGVKOG�GZRQUWTGU�VQ�1 �QXGT�C�TCPIG�QH�EQPEGPVTCVKQPU�CPF�UEGPCTKQU�
%JCPI�GV�

CN���������%JCPI�GV�CN�����������6JG�HQTOGT�UVWF[�YCU�EQPFWEVGF�KP�EQPLWPEVKQP�YKVJ�VJG�7�5�

'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[�
'2#��CPF�KPXQNXGF�C�YGGMFC[�WTDCP�RCVVGTP�QH�GZRQUWTG

TGRTGUGPVGF�D[�C���J�URKMG�
��FC[U�YGGM��UNQYN[�TKUKPI�VQ������RRO�HTQO�C�PGCT�EQPVKPWQWU

DCUGNKPG�QH������RRO�1 �HQT����YGGMU���6JG�NCVVGT�UVWF[�YCU�EQPFWEVGF�D[�VJG�UCOG�

OQTRJQOGVTKUVU�DWV�QP�TCVU�GZRQUGF�YGGMFC[U�
��J�FC[��VQ����������������QT������RRO�1 �HQT�

���YGGMU���$QVJ�UVWFKGU�WVKNK\GF�(����TCVU���.KMGYKUG��VJG�RTKOCVG�UVWFKGU�YGTG�EQPFWEVGF�D[

VJG�UCOG�KPXGUVKICVQTU��DWV�KPXQNXGF�VYQ�UVTCKPU�QH�OQPMG[U���+P�QPG�UVWF[��VJG�DQPPGV�OQPMG[

YCU�GZRQUGF�HQT����FC[U�
��J�FC[��VQ����������QT������RRO�1 �
*CTMGOC�GV�CN����������YJGTGCU�

VJG�UGEQPF�UVWF[�EQPUKUVGF�QH�FCKN[�
��J�FC[��GZRQUWTGU�VQ�VJG�UOCNNGT�HCUEKEWNCTKU�OQPMG[�QH

��QT������RRO�1 �HQT����EQPUGEWVKXG�OQ�QT���OQ�YKVJ�CNVGTPCVKPI�OQPVJU�QH�ENGCP�CKT�
6[NGT�GV�

CN�����������6JG�CUUWORVKQPU�PGGFGF�VQ�OQFGN�VJG�URGEKHKE�URGEKGU�FQUKOGVT[�QH�GCEJ�UVWF[�CTG

RTQXKFGF�KP�VJG�HQNNQYKPI�UGEVKQP���)TQYVJ�YCU�EQORGPUCVGF�YJGTG�CRRTQRTKCVG�
HQT�TCVU���CPF

CNNQOGVTKE�CPCVQOKE�CFLWUVOGPVU�QT�CUUWORVKQPU�YGTG�OCFG�VQ�GUVKOCVG�WPCXCKNCDNG�CPCVQOKE

FCVC�
CU�KP�VJG�ECUG�QH�VJG�OQPMG[��HQT�VJG�FQUKOGVT[�OQFGNU���8GPVKNCVKQP�YCU�CUUWOGF�VQ�DG

WPCHHGEVGF�D[�1 �CHVGT�VJG�HKTUV���FC[U�QH�GZRQUWTG�DGECWUG�CFCRVKXG�GXGPVU�CTG�MPQYP�VQ�QEEWT�

KP�VJCV�VKOG�HTCOG���6JKU�UKORNKHKGF�VJG�OQFGN�HQTOWNCVKQPU�HQT�VJG�CPKOCN�UVWFKGU��CNVJQWIJ

XCTKGF�CEVKXKV[�CPF�GZRQUWTG�RTQHKNGU�YGTG�EQPUKFGTGF�VJTQWIJQWV�HQT�VJG�JWOCP�FQUG�GUVKOCVGU��

#NNQOGVTKE�GSWKXCNGPV�NKHG�URCP�GUVKOCVGU�CNUQ�YGTG�OCFG�KP�CP�GHHQTV�VQ�TGNCVG�VJG�FWTCVKQP�QH

VJG�GZRQUWTG�RGTKQF�TGNCVKXG�VQ�NKHG�URCP�CPF�EWOWNCVKXG�FQUG�
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+P�GCEJ�GZRGTKOGPV��C�UWDTGIKQP�QH�VJG�%#4�
YJGTG�OCLQT�NGUKQPU�JCXG�DGGP

QDUGTXGF��YCU�EJQUGP�D[�VJG�KPXGUVKICVQTU�HQT�UVWF[���(QT�VJG�VYQ�TCV�UVWFKGU��VJG�UKVG�YCU�VJG

2#4��YJKEJ�YCU�FGHKPGF�D[�%JCPI�GV�CN��
������CU��VJG�CNXGQNCT�VKUUWG�UWTTQWPFKPI�VJG

CNXGQNCT�FWEVU�DGIKPPKPI�CV�VJG�DTQPEJKQNCT�CNXGQNCT�FWEV�LWPEVKQP�CPF�GPFKPI�CV�VJG�UGEQPF

CNXGQNCT�FWEV�DKHWTECVKQP����(QT�OQFGNKPI�RWTRQUGU��VJG�HKTUV�IGPGTCVKQP�FKUVCN�VQ�VJG�VGTOKPCN

DTQPEJKQNGU�EQTTGURQPFGF�VQ�VJG�2#4���6JG�OQPMG[�UVWFKGU�HQEWUGF�QP�CP�CPCNQIQWU�CKTYC[

TGIKQP��VJG�TGURKTCVQT[�DTQPEJKQNGU���6JWU��KP�VJTGG�QH�VJG�HQWT�GZRGTKOGPVU��VJG�HKTUV�IGPGTCVKQP

FKUVCN�VQ�VGTOKPCN�DTQPEJKQNGU�YCU�VJG�GZRNKEKV�UKVG�QH�VJG�QDUGTXGF�GHHGEVU���(QT�UKORNKEKV[�

UKOKNCT�CUUWORVKQPU�YGTG�OCFG�HQT�VJG�6[NGT�GV�CN��
������OQPMG[�UVWF[�VJCV�ECOG�HTQO�VJG

UCOG�NCDQTCVQT[�CU�*CTMGOC���(QT�FKUEWUUKQP�RWTRQUGU��VJG�VGTO�2#4�JCU�DGGP�WUGF�HQT�VJG

OQPMG[�UKVGU��GXGP�VJQWIJ�VJG�CKTYC[�OQTRJQNQI[�QH�VJKU�UKVG�FKHHGTU�DGVYGGP�VJG�TCV�CPF

OQPMG[���6JG�UKOWNCVGF�FQUG�QH�VJG�2#4�YCU�EJQUGP�HQT�EQORCTKUQP�VQ�VJG�TGRQTVGF�GHHGEV�

$GECWUG�VJG�2#4�IGPGTCNN[�KU�VJQWIJV�VQ�DG�VJG�UKVG�QH�KPEKRKGPV�NWPI�FKUGCUG��KV�KU�QH

RCTVKEWNCT�KPVGTGUV�YKVJ�TGICTF�VQ�VJG�RQVGPVKCN�TQNG�QH�1 �KPFWEGF�EJTQPKE�NWPI�FKUGCUG���'HHGEVU�

KP�VJG�2#4�ECP�DG�GXCNWCVGF�URGEKHKECNN[�WUKPI�OQTRJQOGVTKE�VGEJPKSWGU�YKVJ�CP�GNGEVTQP

OKETQUEQRG��CPF��NKMGYKUG��FQUKOGVTKE�OQFGNU�ECP�GUVKOCVG�UWTHCEG�CTGC�PQTOCNK\GF�HQECN�VKUUWG

FQUGU�YKVJKP�VJG�UCOG�TGIKQP���6JG�FQUG�TGURQPUG�TGNCVKQPUJKRU�EQPUVTWEVGF�KP�VJKU

GZVTCRQNCVKQP�HQEWU�QP�VJG�VJGQTGVKECN�FQUG�VQ�VJG�2#4�QH�TCVU�CPF�OQPMG[U��YKVJ�VJGKT

EQTTGURQPFKPI�KORCEV�QP�VJG�2#4�KPVGTUVKVKCN�UVTWEVWTG�
CU�VQVCN�CPF�CEGNNWNCT�VJKEMPGUU���

#PCNQIQWU�GUVKOCVGF�EWOWNCVKXG�FQUGU�VQ�VJG�2#4�QH�C���[GCT�QNF�EJKNF�CPF�QH�CP�QWVFQQT

YQTMGT�GZRQUGF�VQ�C�0GY�;QTM�%KV[�UWOOGT�1 �UGCUQP�VJGP�CTG�KPVGTRQNCVGF�HTQO�VJG�GHHGEVU�

KP�VJG�GZRGTKOGPVCN�CPKOCNU�CV�PQOKPCNN[�UKOKNCT�FQUGU�

+P�VJKU�CVVGORV�VQ�GZVTCRQNCVG�EJTQPKE�1 �GHHGEVU�HTQO�VJG�GZRGTKOGPVCN�CPKOCNU�VQ�

JWOCPU��VJG�VYQ�HQTGOQUV�CUUWORVKQPU�CTG�VJCV�
���VJGTG�GZKUVU�EQJGTGPEG�QH�CPCNQIQWU�FQUG�

TGURQPUG�FCVC�CETQUU�URGEKGU�YKVJ�TGICTF�VQ�CEWVG�GZRQUWTG�GHHGEVU�
CU�TGRTGUGPVGF�D[�QPG�UKFG

QH�VJG�RCTCNNGNQITCO�OQFGN�=(KIWTG����?���CPF�
���VJGTG�GZKUVU�UQOG�TGNCVKQPUJKR�QH�GHHGEV�VQ�VJG

VQVCN�EWOWNCVKXG�FQUG�VQ�VJG�VCTIGV�VKUUWG���6JG�GUUGPVKCN�J[RQVJGUKU�KU�VJCV�VJG�TCVG�QH�EJCPIG�QH

KPVGTUVKVKCN�VJKEMPGUU�KU�TGNCVGF�VQ�VJG�TCVG�QH�1 �WRVCMG���%NGCTN[��VJG�NCVVGT�CUUWORVKQP�KIPQTGU�

RQVGPVKCN�CFCRVKXG�QT�TGRCTCVKXG�RTQEGUUGU��DWV�TCVJGT�CUUWOGU�VJCV�EQPVKPWKPI�GZRQUWTG�QH�CP[

UEGPCTKQ�KORCTVU�KTTGXGTUKDNG�QT�UNQYN[�TGXGTUKDNG�EJCPIGU�YKVJKP�VJG�EQPUVKVWVKXG�UVTWEVWTG�QH

VJG�VCTIGV�CTGC���6JGTG�KU�NKVVNG�VQ�UWDUVCPVKCVG�VJKU�CUUWORVKQP�QVJGT�VJCP�VJG�EQOOQPN[�DGNKGXGF

KTTGXGTUKDKNKV[�QH�HKDTQIGPGUKU�CPF�FGIGPGTCVKXG�NWPI�FKUGCUG���

����� (CEVQTU�%QPUKFGTGF�KP�'UVKOCVKPI�&QUG
(QT�GCEJ�QH�VJG�CPKOCNU�HQT�YJKEJ�FQUGU�YGTG�UKOWNCVGF��6CDNG������NKUVU

KPHQTOCVKQP�QT�RCTCOGVGTU�PGGFGF�HQT�VJG�FQUKOGVT[�UKOWNCVKQPU�CPF�VJG�UQWTEG�QH�VJG

KPHQTOCVKQP���#NUQ��FGVCKNU�CTG�RTQXKFGF�CU�VQ�JQY�VJKU�KPHQTOCVKQP�YCU�OQFKHKGF��UECNGF��QT

WUGF�VQ�EQTTGURQPF�VQ�VJG�GZRGTKOGPVCN�QT�J[RQVJGVKECN�CPKOCNU�HQT�YJKEJ�FQUG�YCU�GUVKOCVGF��

#P�GZRCPFGF�FKUEWUUKQP�HQNNQYU�

������� *WOCP
6JG�FQUG�UKOWNCVKQPU�YGTG�HQT�C�J[RQVJGVKECN�0GY�;QTM�%KV[�CFWNV�QWVFQQT�YQTMGT

CPF�C�J[RQVJGVKECN���[GCT�QNF�0GY�;QTM�%KV[�EJKNF��YJQ�KU�CEVKXG�QWV�QH�FQQTU���6JGKT
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6CDNG��������6JG�$CUKU�QH�+PHQTOCVKQP�HQT�/QFGN�2CTCOGVGTUC

+PHQTOCVKQP 0GGFGF

(��� 4CV


'2# %JTQPKE 5VWF[�

(��� 4CV


062�*'+ %JTQPKE 5VWF[�

$QPPGV /QPMG[


/CECEC TCFKCVC�

/QPMG[


/CECEC HCUEKEWNCTKU� *WOCP %JKNF *WOCP #FWNV

%JCTCEVGTKUVKEU QH

UKOWNCVGF CPKOCN

%JCPI GV CN� 
������ 6GRRGT

GV CN� 
������ ��������� MI�

����� YGGMU QNF� OCNGU�

%JCPI GV CN� 
������ .CUV GV CN�


������ ��������� MI�

���� YGGMU QNF� OCNGU�

*CTMGOC GV CN� 
������

������� MI 
WUGF ��MI��

����� YGGMU QNF� OCNGU

CPF HGOCNGU�

6[NGT GV CN� 
������ ��� MI


WUGF ����MI��

������ YGGMU QNF� OCNGU�

2TGUGPV UKOWNCVKQP�

�� MI� � [GCTU� ����EO

JGKIJV� OCNG QT HGOCNG�

2TGUGPV

UKOWNCVKQP� �� MI�

����EO JGKIJV�

CFWNV OCNG�

'ZRQUWTG TGIKOG %JCPI GV CN� 
������ ���� RRO

EQPVKPWQWU DCEMITQWPF�

�� J�FC[� � FC[U�YGGM�

���� RRO TCORGF RGCM QXGT � J�

� FC[U�YGGM� ��� ���� CPF ���

YGGM GZRQUWTGU�

%JCPI GV CN� 
������ �� �����

����� CPF ���� RRO � J�FC[�

� FC[U�YGGM HQT �� YGGMU�

*CTMGOC GV CN� 
������

� J�FC[ HQT �� FC[U� ��

����� CPF ���� RRO�

6[NGT GV CN� 
������

� J�FC[ HQT �� OQ� � RRO�

���� RRO 
FCKN[�� CPF ����

RRO 
FCKN[� CNVGTPCVKPI

OQPVJU��

,QJPUQP 
������

EQPVKPWQWU GZRQUWTG

RCVVGTP HQT C 0GY ;QTM

QWVFQQT EJKNF� #RTKN�

1EVQDGT� ����� #XI�

GZRQUWTG �� RRD� TCPIG�

����� RRD�

,QJPUQP 
������

EQPVKPWQWU

GZRQUWTG RCVVGTP

HQT C 0GY ;QTM

QWVFQQT YQTMGT�

#RTKN�1EVQDGT�

����� #XI�

GZRQUWTG� �� RRD�

TCPIG� ����� RRD�

.46 UVTWEVWTG 27.� /GTEGT GV CN�� ���� 
������MI 5�& TCV��

6$� ;GJ GV CN�� ���� 
�����MI .QPI�'XCPU TCV��

9GKDGN 
������ CFWNV JWOCP .46�

&GCF URCEG XQNWOG

CV (4%

&GCF URCEG XQNWOG � 746 
 6$ XQNWOGU� &GCF URCEG XQNWOG � 746 
 6$ XQNWOGU� *CTV GV CN� 
������ JGKIJV� ������ EO� CIG�

���� [GCTU� YGKIJV� ������ MI�

(4% /GTEGT GV CN�� ���� 
������MI 5�& TCV��

(4% � YGKIJV 
6CMG\CYC GV CN�� ����������

-QUEJ GV CN�� ���� 
TCFKCVC

OQPMG[U� (4% � ����

O.�MI��

6[NGT GV CN�� ���� 
��MI

HCUEKEWNCTKU�� (4% �

YGKIJV 
TGNCVKQP HQT����

EQODKPGF TQFGPV URGEKGU�

6CMG\CYC GV CN� 
������

746 XQNWOG 
8�

CPF UWTHCEG CTGC 
5�

2CVTC GV CN�� ���� 
(��� TCV� ����������� MI� ���� YGGMU QNF��

)TCRJKECN KPVGTRQNCVKQP CPF GZVTCRQNCVKQP YKVJ TGURGEV VQ CIG�

5EJTGKFGT CPF 4CCDG� ���� 
��MI TJGUWU OQPMG[��

8 � YGKIJV�

5 � 8 ����

8� 6JG TCVKQ QH 746

CPF FGCF URCEG XQNWOGU

CTG VJG UCOG CU KP VJG

CFWNV JWOCP� 5 � 8���

*W GV CN� 
����C��

6$ XQNWOG 
8� CPF

UWTHCEG CTGC 
5�

8� /GTEGT GV CN�� ����C 
������MI 5�& TCV��

5� ;GJ GV CN�� ���� 
�����MI .QPI�'XCPU TCV��

5 � 8 ����

8� 2WNOQPCT[ CPF 6$ XQNWOGU KP UCOG TCVKQ CU

JWOCP�

5 � 8 ����

8� XQNWOG � FGCF URCEG XQNWOG OKPWU

746 XQNWOG�

5 � 8 ����

27. TGIKQP XQNWOG


8� CPF UWTHCEG CTGC


5�

8� (4% OKPWU 6$ XQNWOG�

5 � 8 ����

2WNOQPCT[ CPF 6$

XQNWOGU KP UCOG TCVKQ CU

JWOCP�

5� /GTEGT GV CN� 
����D��

KPVGTURGEKGU KPVGTRQNCVKQP�

8� 2WNOQPCT[ CPF 6$

XQNWOGU KP UCOG TCVKQ CU

JWOCP�

5� 6[NGT GV CN�� ����


��MI HCUEKEWNCTKU��

5 � 8 ����

8� XQNWOG � (4% XQNWOG OKPWU FGCF

URCEG XQNWOG�

5 � 8 ����
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6CDNG������
EQPV	F����6JG�$CUKU�QH�+PHQTOCVKQP�HQT�/QFGN�2CTCOGVGTUC

+PHQTOCVKQP 0GGFGF

(��� 4CV


'2# %JTQPKE 5VWF[�

(��� 4CV


062�*'+ %JTQPKE 5VWF[�

$QPPGV /QPMG[


/CECEC TCFKCVC�

/QPMG[


/CECEC HCUEKEWNCTKU� *WOCP %JKNF *WOCP #FWNV

6KFCN XQNWOG CPF

DTGCVJKPI HTGSWGPE[

%QUVC 
������ OGCUWTGOGPVU OCFG CV

�� �� ��� ��� CPF �� YGGMU QH

GZRQUWTG 
KPVGTRQNCVKQP HQT QVJGT VKOG

RQKPVU��

0QPG TGRQTVGF� #UUWOGF

UKOKNCT VQ VJCV QH VJG '2#

EJTQPKE UVWF[�

0QPG TGRQTVGF� # TCPIG QH RCTCOGVGTU WUGF�

5GG 6CDNG ���� CPF 5GEVKQP ��������

,QJPUQP 
������

CEVKXKV[ RCVVGTP�

*QHOCPP GV CN�


������ VKFCN

XQNWOGU CPF

DTGCVJKPI HTGSWGPEGU�

,QJPUQP 
������

CEVKXKV[ RCVVGTP�

+%42 
������ VKFCN

XQNWOGU CPF

DTGCVJKPI

HTGSWGPEGU�

/CUU VTCPUHGT EQGHHKEKGPVU 2CTCOGVGT GUVKOCVKQP WUKPI VJG TCV FCVC QH *CVEJ GV CN� 
����� CPF CP

CUUWOGF RWNOQPCT[ TGIKQP EQGHHKEKGPV� 5GG 6CDNG ��� CPF

5GEVKQP ��������

(QT EQTTGURQPFKPI IGPGTCVKQPU QT OQFGN UGIOGPVU� VJG UCOG CU HQT VJG

CFWNV JWOCP� 5GG 6CDNG ��� CPF 5GEVKQP ��������

*W GV CN� 
����D��

/KNNGT GV CN� 
������

9GKDGN 
������

5GG 6CDNG ����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� 27.� 8� CPF 5 KPFKECVG RWNOQPCT[� XQNWOG� CPF UWTHCEG CTGC� TGURGEVKXGN[� +P UQOG EGNNU QH VJKU VCDNG� VJG KPHQTOCVKQP KU QTFGTGF CU HQNNQYU�C

EJCTCEVGTKUVKEU QH VJG URGEKGU CPF VJG TGHGTGPEG VQ VJG DCUKU QH VJG KPHQTOCVKQP� HQNNQYGF D[ CP KPFKECVKQP CU VQ JQY VJG TGHGTGPEG KPHQTOCVKQP YCU WUGF QT OQFKHKGF HQT VJG RTGUGPV UKOWNCVKQPU�

6JG RTQRQTVKQP U[ODQN � KPFKECVGU VJCV QPG RCTCOGVGT KU RTQRQTVKQPCN VQ CPQVJGT 
G�I�� 5 � 8 KORNKGU VJCV 5 � 5 
8�8 � � YJGTG VJG UWDUETKRVGF RCTCOGVGTU CTG MPQYP� 8 KU VJG PGY��� ���
� �

QT FGUKTGF XQNWOG CPF 5 KU VJG GUVKOCVGF UWTHCEG CTGC QH VJG PGY XQNWOG�
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TGUKFGPEGU�YGTG�PQV�CKT�EQPFKVKQPGF��CPF�VJG[�NKXGF��YQTMGF��QT�RNC[GF�KP�VJG�UCOG�CTGC��

6JGUG�VYQ�ITQWRU�QH�RGQRNG�YQWNF�JCXG�VGPFGF�VQ�GZRGTKGPEG�JKIJGT�QWVFQQT�1 �EQPEGPVTCVKQPU�

VJCP�QVJGT�0GY�;QTM�%KV[�RGQRNG�DGECWUG�VJG�EJQUGP�CTGC�JCF�JKIJGT�QWVFQQT�1�

EQPEGPVTCVKQPU�VJCP�QVJGT�CTGCU��CPF�1 �NGXGNU�CTG�JKIJGT�KP�JQOGU�YKVJQWV�CKT�EQPFKVKQPKPI�


,QJPUQP����������6JGUG�UEGPCTKQU�YGTG�UGNGEVGF�DGECWUG�VJG[�KPXQNXG�VJG�UCOG�CV�TKUM

RQRWNCVKQP�ITQWRU�WUGF�HQT�VJG�1 �TKUM�CPCN[UKU�KP�VJG�UVCHH�RCRGT�
7�5��'PXKTQPOGPVCN�

2TQVGEVKQP�#IGPE[��������

6JG�CEVKXKV[�RCVVGTPU�CPF�1 �GZRQUWTG�GUVKOCVGU�YGTG�IGPGTCVGF�D[�VJG�RTQDCDKNKUVKE�

0CVKQPCN�#ODKGPV�#KT�3WCNKV[�5VCPFCTFU�'ZRQUWTG�/QFGN�HQT�1 �
R0'/�1 ��
,QJPUQP�������� �

HQT�#RTKN�VJTQWIJ�1EVQDGT��������6JG�OQFGNKPI�CRRTQCEJ�HQT�QWVFQQT�YQTMGTU�ECP�DG�FGUETKDGF

CU�HQNNQYU���1WVFQQT�YQTMGTU�TGUKFKPI�KP�0GY�;QTM�%KV[�YGTG�FKXKFGF�KPVQ�PQPQXGTNCRRKPI�UGVU

QH�EQJQTVU��UWEJ�VJCV�GCEJ�EQJQTV�EQWNF�DG�KFGPVKHKGF�D[�C�TGUKFGPVKCN�NQECVKQP��C�YQTM�NQECVKQP�

CPF�C�TGUKFGPVKCN�CKT�EQPFKVKQPKPI�U[UVGO���6JG�R0'/�1 �OQFGN�IGPGTCVGF�CP��GZRQUWTG�GXGPV�

UGSWGPEG��
''5��HQT�GCEJ�EQJQTV�DCUGF�QP�FCVC�QDVCKPGF�HTQO�CEVKXKV[�FKCT[�UVWFKGU�KPXQNXKPI

QWVFQQT�YQTMGTU���'CEJ�GZRQUWTG�GXGPV�KP�VJG�''5�CUUKIPGF�VJG�EQJQTV�VQ�C�IGQITCRJKE

NQECVKQP��C�OKETQGPXKTQPOGPV��CPF�CP�GZGTVKQP�NGXGN���#NIQTKVJOU�YKVJKP�VJG�R0'/�1 �OQFGN�

RTQXKFGF�GUVKOCVGU�QH�1 �GZRQUWTG�CPF�GSWKXCNGPV�XGPVKNCVKQP�TCVG�
'84��HQT�GCEJ�GXGPV�VJCV�

NCUVGF�HTQO���VQ����OKP���6JG�'84�KU�XGPVKNCVKQP�TCVG�
NKVGTU�RGT�OKPWVG��FKXKFGF�D[�DQF[

UWTHCEG�CTGC�
USWCTG�OGVGTU����'ZRQUWTGU�YGTG�ECNEWNCVGF�QP�C�OKPWVG�D[�OKPWVG�DCUKU�

JQYGXGT��VJG�EQPEGPVTCVKQP�CPF�'84�XCNWGU�QH�CNN�OKPWVGU�YKVJKP�C�IKXGP�GZRQUWTG�GXGPV�YGTG

JGNF�EQPUVCPV�FWTKPI�VJG�GXGPV���6JG�R0'/�1 �OQFGN�WUGF�HQT�QWVFQQT�EJKNFTGP�YCU�IGPGTCNN[�

EQPUKUVGPV�YKVJ�VJG�OQFGN�HQT�QWVFQQT�YQTMGTU�DWV�TGNKGF�QP�JWOCP�CEVKXKV[�FCVC�HTQO�EJKNFTGP��

#PQVJGT�FKHHGTGPEG�YCU�VJCV�VJG�EQJQTVU�QH�EJKNFTGP�YGTG�KFGPVKHKGF�D[�TGUKFGPVKCN�NQECVKQP�CPF

CKT�EQPFKVKQPKPI�U[UVGO�QPN[��YQTMRNCEG�NQECVKQP�YCU�PQV�URGEKHKGF�

(KIWTGU�����#�CPF�����$�IKXG�CP�KFGC�QH�VJG�GZRQUWTG�EQPEGPVTCVKQPU�HQT�VJG

QWVFQQT�YQTMGT�CPF�EJKNF��TGURGEVKXGN[��YKVJ�RNQVU�QH�VJG�CXGTCIG�JQWTN[�CPF�OQPVJN[

1 �EQPEGPVTCVKQPU���6JG�GZRQUWTG�EQPEGPVTCVKQPU�QH�VJG�CFWNV�CPF�EJKNF�FKHHGT�DGECWUG�VJGKT�

FCKN[�CEVKXKVKGU�CPF�NQECVKQPU�CTG�FKHHGTGPV���0QVG�VJCV�KP�C�HGY�ECUGU��VJG�JQWTN[�CXGTCIG

GZEGGFU�VJG������RRO�
����RRD��UVCPFCTF�

#PCVQOKECN�#URGEVU
6JG�CFWNV�0GY�;QTM�%KV[�YQTMGT�YCU�CUUWOGF�VQ�JCXG�EJCTCEVGTKUVKEU�UKOKNCT�VQ�VJG

UWDLGEVU�QH�CP�KPXGUVKICVKQP�D[�/E&QPPGNN�GV�CN��
��������6JG�DQF[�UWTHCEG�CTGC�QH�VJG�YQTMGT


PGGFGF�VQ�EQPXGTV�'84�VQ�OKPWVG�XQNWOG��YCU�CUUWOGF�VQ�DG���O �
-QTGP�GV�CN������D�������

CPF�������O ��,QJPUQP�������������VQ������O ����6JG�0GY�;QTM�%KV[�EJKNF�JCF�C�DQF[�UWTHCEG� �

CTGC�QH������O ��YJKEJ�YCU�EQPUKUVGPV�YKVJ�DQVJ���[GCT�QNF�OCNGU�CPF�HGOCNGU�
,QJPUQP����������

6JG�CUUWOGF�XCNWGU�HQT�VJG�EJKNF	U�JGKIJV�
����EO��CPF�YGKIJV�
���MI��YGTG�DCUGF�QP�2JCNGP�GV

CN��
������CPF�,QJPUQP�
������

(QT�VJG�UKOWNCVKQPU��PQ�FKUVKPEVKQP�YCU�OCFG�DGVYGGP�OQWVJ�CPF�PQUG�DTGCVJKPI

YKVJ�TGURGEV�VQ�746�WRVCMG���6JG�UKIPKHKECPEG�QH�VJKU�CUUWORVKQP�KU�PQV�ENGCT���+H�DQVJ�OQFGU

JCXG�CRRTQZKOCVGN[�VJG�UCOG�WRVCMG�GHHKEKGPE[��VJGP�VJG�CUUWORVKQP�QH�PQ�FKUVKPEVKQP�DGVYGGP

OQWVJ�CPF�PQUG�DTGCVJKPI�KU�CRRTQRTKCVG�HQT�RTGFKEVKPI�2#4�FQUGU���9JGVJGT�VJKU�KU�C�XCNKF

CUUWORVKQP�JCU�PQV�DGGP�UGVVNGF�
UGG�5GEVKQP������������6JG�UCOG�746�CPCVQOKECN�OQFGN�YCU

WUGF�HQT�DQVJ�CIGU��DWV�YCU�KUQVTQRKECNN[�UECNGF�CU�PGEGUUCT[���5WTHCEG�CTGCU�CPF�NGPIVJU�YGTG

CUUWOGF�VQ�DG�RTQRQTVKQPCN�VQ�VJG�XQNWOG�VQ�VJG�VYQ�VJKTFU�CPF�QPG�VJKTF�RQYGTU�HQT�CFWNVU�CPF

EJKNFTGP��TGURGEVKXGN[�
G�I���KH�Z�KU�RTQRQTVKQPCN�VQ�XQNWOG�8�VQ�VJG�RQYGT�R��VJGP�



APR MAY JUNE JULY AUG SEPT OCT
60 90 120 150 180 210 240 270 300 330

0

20

40

60

80

100

120

140

160

180

200

220
A

Days

APR MAY JUNE JULY AUG SEPT OCT
60 90 120 150 180 210 240 270 300 330

0

20

40

60

80

100

120

140

160

180

200

220
B

Days

8-70

(KIWTG������ 6JG�XCTKCVKQP�KP�GZRQUWTG�EQPEGPVTCVKQP�HQT�VJG�0GY�;QTM�%KV[�CFWNV�CPF
EJKNF���2NQVVGF�CTG�VJG�JQWTN[�CPF�OQPVJN[�1 �CXGTCIGU�HQT�VJG�0GY�;QTM

�

%KV[�QWVFQQT�YQTMGT�
#��CPF�VJG���[GCT�QNF�EJKNF�
$����6JG�JQWTN[�CXGTCIGU
CTG�TGRTGUGPVGF�D[�VJG��FQVU��CPF�VJG�OQPVJN[�CXGTCIG�D[�VJG�EQPVKPWQWU
UQNKF�NKPG�
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Z ���Z 
8 �8 � ��YJGTG�VJG�UWDUETKRVU�P�CPF�Q�KPFKECVG�VJG�PGY�CPF�QTKIKPCN�XCNWGU�P � P �
R

TGURGEVKXGN[����&KOGPUKQPU�WUGF�HQT�VJG�CFWNV�YGTG�HTQO�*W�GV�CN��
����D���YJQ�DCUGF�VJGKT

XCNWGU�QP�VJG�CEQWUVKE�TGHNGEVKQP�OGCUWTGOGPVU�QH�(TGFDGTI�GV�CN��
������VJCV�EQTTGURQPFGF�VQ

VJG�QTQRJCT[PIGCN�
OQWVJ�VJTQWIJ�NCT[PZ��TGIKQP���6JG�.46�OQFGN�FGXGNQRGF�D[�9GKDGN


������YCU�WUGF�HQT�.46�UVTWEVWTG�CPF�FKOGPUKQPU��DWV�YCU�UECNGF�KUQVTQRKECNN[�VQ�(4%�CPF

FGCF�URCEG�XQNWOGU��CU�CRRTQRTKCVG�

/CUU�6TCPUHGT�%QGHHKEKGPVU
6JKU�RCTCOGVGT�KU�PGEGUUCT[�VQ�FGVGTOKPG�VJG�NQECN�FQUG��GZRTGUUGF�KP�VGTOU�QH�VJG

HNWZ�QH�1 �VQ�TGURKTCVQT[�VTCEV�UWTHCEGU���5RGEKHKECNN[��VJKU�FQUG�KU�TGNCVGF�VQ�VJG�RTQFWEV�QH�VJG�

OCUU�VTCPUHGT�EQGHHKEKGPV�CPF�ICU�RJCUG�EQPEGPVTCVKQP�QH�1 �KPVGITCVGF�QXGT�VJG�VKOG�QH�KPVGTGUV���

)QQF�GUVKOCVGU�QH�OCUU�VTCPUHGT�EQGHHKEKGPVU�CTG�PGGFGF�VQ�RTGFKEV�C�TGNKCDNG�FQUG�CV�URGEKHKE

TGURKTCVQT[�VTCEV�UKVGU���

#�DTKGH�FGUETKRVKQP�QH�JQY�VJG�JWOCP�746�CPF�6$�TGIKQP�OCUU�VTCPUHGT�EQGHHKEKGPVU

YGTG�FGTKXGF�HTQO�*W�GV�CN��
����D��CPF�9GKDGN�
������KU�RTGUGPVGF�KP�6CDNG�������6JGUG

EQGHHKEKGPVU�YGTG��XCNKFCVGF��D[�UKOWNCVKPI�VJG�DQNWU�TGURQPUG�GZRGTKOGPV�QH�*W�GV�CN��
����D���

5KOWNCVKQP�TGUWNVU�QH�VJG�DQNWU�WRVCMGU�QXGTRTGFKEVGF�D[������TGUWNVU�HQT�VJG�QVJGT�VYQ

OGCUWTGF�XCTKCDNGU�FGXKCVGF�HTQO�VJG�GZRGTKOGPVCN�XCNWGU�D[�������

#U�C�TGUWNV��UKOWNCVKQPU�YKVJ�KPJCNGF�CPF�GZJCNGF�HNQY�TCVGU�QH������O.�U�CTG

GZRGEVGF�VQ�QXGTRTGFKEV�VQVCN�WRVCMG�D[�PQ�OQTG�VJCP������6JG�UKIPKHKECPEG�QH�VJG�RQQT�TGUWNVU

KP�UKOWNCVKPI�VJG�QVJGT�VYQ�XCTKCDNGU�KU�PQV�ENGCT���2QUUKDN[��RTGFKEVKQPU�QH�VJG�FKUVTKDWVKQP�QH

CDUQTDGF�1 �YKVJKP�VJG�46�CTG�SWGUVKQPCDNG��CNUQ��RTGFKEVGF�VQVCN�WRVCMGU�HQT�HNQY�TCVGU�

FKHHGTGPV�HTQO�VJG�GZRGTKOGPVCN�XCNWG�QH�����O.�U�OC[�DG�UWURGEV���(QT��XGT[�FKHHGTGPV

TGCUQPU��VJKU�NCVVGT�URGEWNCVKQP�KU�RTQDCDN[�XCNKF���/GCUWTGOGPVU�D[�*W�GV�CN��
������CV�TCVGU

JKIJGT�VJCP�����O.�U�KPFKECVG�VJCV�NQECN�OCUU�VTCPUHGT�EQGHHKEKGPVU�KPETGCUG�YKVJ�KPETGCUKPI

HNQY�TCVGU���+P�CFFKVKQP��PCKXG�UWDLGEVU�YGTG�WUGF�HQT�VJG�DQNWU�GZRGTKOGPVU���%JTQPKE�GZRQUWTG

VQ�1 ��YJKEJ�KU�OQTG�CRRTQRTKCVG�VQ�VJG�RTGUGPV�UKOWNCVKQP�UEGPCTKQU��EQWNF�CNVGT�OCUU�VTCPUHGT�

EQGHHKEKGPVU�FWG�VQ�EJGOKECN�TGCEVKQPU�EJCPIKPI�VJG�RTQRGTVKGU�QH�DKQEJGOKECN�EQPUVKVWGPVU���5GG

5GEVKQP���������CPF�6CDNG�����HQT�C�EQORCTKUQP�QH�FQUKOGVT[�OQFGNKPI�TGUWNVU�YKVJ�FQUKOGVT[

FCVC��WUKPI�EQGHHKEKGPVU�DCUGF�QP�*W�GV�CN��
����D��

6JG�GZRGTKOGPVCN�FCVC�QH�*W�GV�CN��
����D��YGTG�PQV�UGPUKVKXG�GPQWIJ�VQ�CNNQY�CP

GUVKOCVG��YKVJ�EQPHKFGPEG��HQT�VJG�RWNOQPCT[�TGIKQP�QT�HQT�VJG�2#4�OCUU�VTCPUHGT�EQGHHKEKGPV��

(QT�VJKU�TGCUQP��VJGUG�EQGHHKEKGPVU�YGTG�CUUWOGF�VQ�DG�VJG�UCOG�CU�WUGF�D[�/KNNGT�GV�CN��
�������

6JG�XCNWG�QH�VJKU�RCTCOGVGT�KU�CRRTQZKOCVGN[�VJG�UCOG�CU�WUGF�HQT�VJG�TCV���#NVJQWIJ�VJG�XCNWG

QH�VJG�RWNOQPCT[�TGIKQP�OCUU�VTCPUHGT�EQGHHKEKGPV�QH�TCVU�CNUQ�KU�WPMPQYP��C�EQORCTKUQP�D[

2KPMGTVQP�GV�CN��
������QH�OQTRJQOGVTKE�GHHGEVU�CPF�FQUKOGVT[�OQFGN�RTGFKEVKQPU�UWIIGUVU�VJCV

VJG�TCV�XCNWG�KU�PQV�WPTGCUQPCDNG���

8GPVKNCVKQP
#EVKXKV[�RCVVGTPU�HQT�VJG�CFWNV�CPF�VJG�EJKNF�
,QJPUQP��������YGTG�WUGF�VQ�GUVKOCVG

U���6JG�UGV�QH�GUVKOCVGU�JCF�QXGT���������OKPWVG�D[�OKPWVG�ECUGU��GCEJ�ECUG�EQPUKUVKPI�QH'

VJG�FC[�QH�VJG�[GCT��JQWT��OKPWVG��CPF�GSWKXCNGPV�XGPVKNCVQT[�TCVG�
 �FKXKFGF�D[�DQF[�UWTHCEG'

CTGC����6JG�IGPGTCVGF�RCVVGTPU�YGTG�HQT�����UGSWGPVKCN�FC[U��HTQO�VJG�DGIKPPKPI�QH�#RTKN

VJTQWIJ�1EVQDGT�������

(QT�VJG�CFWNV��8 U�YGTG�GUVKOCVGF�D[�KPVGTRQNCVKQP�HTQO�C�RNQV�QH�8 �XGTUWU� �VJCV6 6 '

YCU�FTCYP�WUKPI�KPHQTOCVKQP�HTQO�6CDNG�����KP�+PVGTPCVKQPCN�%QOOKUUKQP�QP�4CFKQNQIKECN
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2TQVGEVKQP�
��������6KFCN�XQNWOGU�CPF�H	U�HQT�VJG�EJKNF�YGTG�GUVKOCVGF�WUKPI�C�TGNCVKQPUJKR

DGVYGGP�8 �CPF� �FGXGNQRGF�D[�*QHOCPP�GV�CN��
��������(QT�DQVJ�JWOCPU��H	U�YGTG�FGHKPGF6 '

CU� �FKXKFGF�D[�VJG�GUVKOCVGF�8 ��' 6

'UVKOCVKPI�2TQZKOCN�#NXGQNCT�4GIKQP�&QUG
6JG�2#4�FQUGU�YGTG�GUVKOCVGF�D[�UKOWNCVKQP�HQT�GCEJ�QH�VJG�OKPWVG�D[�OKPWVG

GSWKXCNGPV� U�CPF�RGTUQPCN�EQPEGPVTCVKQP�GUVKOCVGU��VJGUG�FQUGU�YGTG�CXGTCIGF�'

������� /QPMG[U�
#PCVQOKECN�#URGEVU

$GECWUG�VJGTG�YGTG�PQ�FCVC�QP�VJG�WRVCMG�QH�1 �D[�VJG�746�QH�OQPMG[U��PQ�

FKUVKPEVKQP�YCU�OCFG�DGVYGGP�QTCN�CPF�PCUCN�DTGCVJKPI���6JG�746�FKOGPUKQPU�YGTG�DCUGF�QP

5EJTGKFGT�CPF�4CCDG�
������HQT�VJG�PCUQRJCT[PIGCN�TGIKQP�QH�C���MI�TJGUWU�OQPMG[���8QNWOGU

YGTG�RTQRQTVKQPCN�VQ�DQF[�YGKIJV�CPF�FKOGPUKQPU�YGTG�UECNGF�KUQVTQRKECNN[���(QT�VJG

PCUQRJCT[PIGCN�TGIKQP��VJG�FKOGPUKQPU�WUGF�OC[�JCXG�DGGP�VQQ�NCTIG�DGECWUG�VJG�ECUVKPI

RTQEGFWTG�OC[�JCXG�TGUWNVGF�KP�C�NCTIGT�XQNWOG�
;GJ�GV�CN���������VJCP�KP�C�NKXG�CPKOCN��CPF

CKT�HNQY�UVTGCONKPKPI�
/QTICP�GV�CN���������OC[�JCXG�TGUWNVGF�KP�C�UOCNNGT�GHHGEVKXG�XQNWOG�

6JG�UVTWEVWTG�QH�VJG�.46�YCU�DCUGF�QP�9GKDGN�
������HQT�JWOCPU�
VJG�UCOG�CU�WUGF�HQT�VJG

JWOCP�UKOWNCVKQPU���YJKEJ�YCU�KUQVTQRKECNN[�UECNGF�VQ�OQPMG[�(4%�XCNWGU��CUUWOKPI�VJCV�6$

CPF�RWNOQPCT[�TGIKQP�XQNWOGU�YGTG�KP�VJG�UCOG�RTQRQTVKQP�CU�VJG�JWOCP�(4%�XCNWGU���6JG

WUG�QH�VJG�JWOCP�.46�UVTWEVWTG�HQT�VJG�OQPMG[�UKOWNCVKQPU�KU�EQPUKFGTGF�VQ�DG�QH�NGUU

KORQTVCPEG�VQ�TGCUQPCDNG�RTGFKEVKQPU�VJCP�VJG�EQTTGEV�URGEKHKECVKQP�QH�XQNWOGU�CPF�UWTHCEG

CTGCU�QH�VJG�FKHHGTGPV�TGIKQPU�

/CUU�6TCPUHGT�%QGHHKEKGPVU
6JG�JWOCP�OCUU�VTCPUHGT�EQGHHKEKGPV�XCNWGU�YGTG�CUUWOGF�DGECWUG�VJGTG�YGTG�PQ

TGRQTVGF�XCNWGU�PQT�WRVCMG�FCVC�VJCV�YQWNF�JCXG�CNNQYGF�GUVKOCVGU�QH�VJGUG�EQGHHKEKGPVU���(QT

EQTTGURQPFKPI�OQFGN�UGIOGPVU�QT�OQFGN�IGPGTCVKQPU��VJG�OQPMG[�EQGHHKEKGPVU�YGTG�VJG�UCOG�CU

VJQUG�WUGF�HQT�JWOCPU���

8GPVKNCVKQP
0Q�XGPVKNCVKQP�RCTCOGVGTU�YGTG�TGRQTVGF�HQT�VJG�OQPMG[�GZRGTKOGPVU���(QT�VJKU

TGCUQP��HQWT�UVCVGU�QH�XGPVKNCVKQP�YGTG�WUGF�VQ�ECNEWNCVG�VJG�FQUGU�
UGG�6CDNG���������6JG�HKTUV

VJTGG�KP�VJG�VCDNG�YGTG�GZVTCRQNCVGF�HTQO�JWOCP�XCNWGU�QH�8 U�CPF�H	U���6JGUG�JWOCP6

RCTCOGVGTU�YGTG�EQPUKUVGPV�YKVJ�VJG�CNIQTKVJO�WUGF�HQT�VJG�JWOCP�UKOWNCVKQPU�CPF�EQTTGURQPF

CRRTQZKOCVGN[�VQ�UGFGPVCT[��NQY��CPF�NKIJV�CEVKXKV[�CU�ECVGIQTK\GF�D[�*QHOCPP�GV�CN��
������HQT

CP�CFWNV�JWOCP���6JG�NCUV�UGV�QH�RCTCOGVGTU�EQTTGURQPF�VQ�OGCUWTGOGPVU�OCFG�D[�/QUU�
�����

QP�HKXG�CYCMG�HGOCNG�CFWNV�E[PQOQNIWU�OQPMG[U�
/CECEC�HCUEKEWNCTKU��

'UVKOCVKPI�2TQZKOCN�#NXGQNCT�4GIKQP�&QUGU
(QT�VJG�VYQ�OQPMG[�GZRGTKOGPVU�CPF�EQTTGURQPFKPI�XGPVKNCVQT[�RCTCOGVGTU��UECNGF

2#4�FQUGU�YGTG�GUVKOCVGF�CPF�OWNVKRNKGF�D[�VJG�CXGTCIG�GZRQUWTG�EQPEGPVTCVKQPU�VQ�QDVCKP

GUVKOCVGF�CXGTCIG�2#4�FQUGU��

������� 4CVU
#PCVQOKECN�#URGEVU
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4CVU�CTG�PCUCN�DTGCVJGTU��VJGTGHQTG��VJG�746�OQFGN�EQTTGURQPFU�VQ�CPF�KU�DCUGF�QP
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6CDNG��������'UVKOCVKPI�/QPMG[�8GPVKNCVQT[�2CTCOGVGTUC

*WOCP

#EVKXKV[

.GXGND
'ZVTCRQNCVKQP�HTQO�C����MI�*WOCP

YKVJ�VJG�(QNNQYKPI�2CTCOGVGTUE 6Q�C�����MI�/QPMG[ 6Q�C���MI�/QPMG[

8�
�

'
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DTGCVJU�OKP�

5GFGPVCT[ � ��� ���� ���� ���� ���� ���� ���� ����

.QY �� ��� ���� ���� ���� ���� ���� ���� ����

.KIJV �� ����� ���� ���� ���� ���� ����
����

�
����

'ZVTCRQNCVKQP�HTQO�C�����MI�/CECEC

HCUEKEWNCTKU�YKVJ�VJG�HQNNQYKPI

RCTCOGVGTUF

���� ���� ���� ���� ���� ���� ���� ���� ����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU� (QT GZVTCRQNCVKQP� 
8 � � 
8 � ¥ 
YGKIJV �YGKIJV �� H � H ¥ 
YGKIJV �YGKIJV � �C �����

6 � 6 � � � � � � �

8
' � 86 ¥ H� 5WDUETKRV � EQTTGURQPFU VQ VJG ���� QT ��MI OQPMG[� CPF UWDUETKRV � EQTTGURQPFU VQ GKVJGT VJG JWOCP QT VJG ����MI OQPMG[��

6JGUG EJCTCEVGTK\CVKQPU HQT VJG JWOCP RCTCOGVGTU CTG EQPUKUVGPV YKVJ VJQUG QH VJG +PVGTPCVKQPCN %QOOKUUKQP QP 4CFKQNQIKECN 2TQVGEVKQP 
����� CPFD

*QHOCPP GV CN� 
������

(QT C IKXGP JWOCP 8E '� VJG JWOCP 86 CPF H CTG DCUGF QP VJG +PVGTPCVKQPCN %QOOKUUKQP QP 4CFKQNQIKECN 2TQVGEVKQP 
������ (QT VJG UGNGEVGF 8� '� 86 CPF�

H CTG VJG UCOG CU WUGF HQT VJG CFWNV JWOCP�

/QUU 
������ RCTCOGVGTU CTG VJG CXGTCIG HQT HKXG OQPMG[U�F
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VJG�ECUVKPI�RTQEGFWTG�ECP�TGUWNV�KP�C�NCTIGT�XQNWOG�VJCP�KP�C�NKXG�CPKOCN�
;GJ�GV�CN����������CPF

CKT�HNQY�UVTGCONKPKPI�
/QTICP�GV�CN���������OC[�TGUWNV�KP�C�UOCNNGT�GHHGEVKXG�XQNWOG���6JG

UVTWEVWTG�QH�VJG�.46�KU�C�EQORQUKVG�QH�VJG�6$�OQFGN�QH�VJG�.QPI�'XCPU�TCV�
;GJ�GV�CN��������

CPF�C�RWNOQPCT[�TGIKQP�DCUGF�QP�VJG�/GTEGT�GV�CN��
������XGPVKNCVQT[�WPKV�OQFGN�QH�VJG�5�&

TCV���)KXGP�VJG�FQUKOGVT[�OQFGN�WUGF��VJG�XQNWOGU�CPF�UWTHCEG�CTGCU�QH�VJG�FKHHGTGPV�TGIKQPU

CTG�OQTG�KORQTVCPV�VJCP�VJG�UVTWEVWTCN�FKHHGTGPEGU�QH�VJG�VJTGG�UVTCKPU�WUGF�VQ�EQPUVTWEV�VJG�TCV

46�

/CUU�6TCPUHGT�%QGHHKEKGPVU
/CUU�VTCPUHGT�EQGHHKEKGPVU�HQT�VJG�PCUQRJCT[PIGCN�TGIKQP�CPF�6$�QH�VJG�TCV�YGTG

GUVKOCVGF�WUKPI�VJG�WRVCMG�FCVC�QH�*CVEJ�GV�CN��
������CPF�CP�CUUWOGF�RWNOQPCT[�TGIKQP�OCUU

VTCPUHGT�EQGHHKEKGPV���*CVEJ�GV�CN��
������TGRQTVGF�VJG�CXGTCIG�WRVCMG�QH�1 �HQT�GKIJV�(����TCVU�

CPF�VJG�CXGTCIG�HTCEVKQP�QH� 1 �KP�VJG�PCUQRJCT[PIGCN�TGIKQP��VJG�VTCEJGC��CPF�VJG�NWPIU����
�


*CVEJ�GV�CN��=�����CPF�����?�FKUEWUU�KUUWGU�TGNCVGF�VQ�WUKPI� 1 �FQUG�CU�C�OGCUWTG�QH�1��
� �

FQUG����$CUGF�QP�C�FKUEWUUKQP�KP�/KNNGT�GV�CN��
������EQPEGTPKPI�VJG�KPXGUVKICVKQP�QH�2KPMGTVQP

GV�CN��
�������VJG�RWNOQPCT[�TGIKQP�OCUU�VTCPUHGT�EQGHHKEKGPV�YCU�FGHKPGF�CU�VJCV�WUGF�D[

/GTEGT�GV�CN��
��������6JKU��EQODKPGF�YKVJ�KPHQTOCVKQP�HTQO�*CVEJ�GV�CN��
�������CNNQYGF�CP

GUVKOCVG�QH�OCUU�VTCPUHGT�EQGHHKEKGPVU�HQT�VJG�PCUQRJCT[PIGCN�TGIKQP�CPF�VJG�6$���#�EQOOQP

GUVKOCVG�QH�OCUU�VTCPUHGT�EQGHHKEKGPVU�CNUQ�YCU�OCFG�WUKPI�VJG�FCVC�HQT�VJG�KPFKXKFWCN�TCVU���(QT

VJGUG�EQGHHKEKGPVU��YJQUG�XCNWGU�YGTG�GUUGPVKCNN[�VJG�UCOG�CU�VJG�HKTUV�UGV��VJG�KPFKXKFWCN�TCV

UKOWNCVKQPU�FGXKCVGF�HTQO�VJG�GZRGTKOGPVCN�FCVC�D[�CP�CXGTCIG�QH������

8GPVKNCVKQP�
(QT�VJG�'2#�EJTQPKE�UVWF[��8 �CPF�H�YGTG�OGCUWTGF�CV�'ZRQUWTG�9GGMU����������6

����CPF������(QT�KPVGTOGFKCVG�YGGMU��VJGUG�RCTCOGVGTU�YGTG�GUVKOCVGF�D[�KPVGTRQNCVKQP�CPF

CUUWOGF�EQPUVCPV�FWTKPI�GCEJ�QH�VJQUG�YGGMU���$GECWUG�XGPVKNCVQT[�RCTCOGVGTU�YGTG�PQV

TGRQTVGF�HQT�VJG�0CVKQPCN�6QZKEQNQI[�2TQITCO�*GCNVJ�'HHGEVU�+PUVKVKVG�
062�*'+��EJTQPKE

UVWF[��RCTCOGVGTU�UKOKNCT�VQ�VJQUG�QH�VJG�'2#�EJTQPKE�UVWF[�YGTG�CUUWOGF�
UGG�DGNQY��

'UVKOCVKPI�2TQZKOCN�#NXGQNCT�4GIKQP�&QUGU
(QT�VJG�'2#�EJTQPKE�UVWF[��VJG�GZRQUWTG�RCVVGTP�YCU�XCTKCDNG�FWTKPI�VJG�YGGM��DWV

TGRGCVGF�GCEJ�YGGM�
6GRRGT�GV�CN�����������6JG�2#4�FQUGU�YGTG�UKOWNCVGF�HQT�GCEJ�YGGM�CPF

CXGTCIGF���6JG�XGPVKNCVQT[��RJ[UKQNQIKECN��CPF�CPCVQOKECN�EJCTCEVGTKUVKEU�QH�VJG�062�*'+�UVWF[

TCVU�YKVJ�TGURGEV�VQ�VKOG�YGTG�CUUWOGF�VQ�DG�UKOKNCT�VQ�VJG�'2#�EJTQPKE�UVWF[�TCVU��CPF�VJG

CXGTCIG�UECNGF�2#4�FQUG�
=I�EO �OKP?�=I�O �CODKGPV�1 ?��YCU�FGHKPGF�CU�VJG�UCOG�VJCV�YCU� �
�

RTGFKEVGF�HQT�VJG�'2#�UVWF[�TCVU���)KXGP�VJKU�CPF�VJG�CXGTCIG�GZRQUWTG�EQPEGPVTCVKQP��VJG

CXGTCIG�2#4�FQUGU�YGTG�GUVKOCVGF�

����� 4GUWNVU�CPF�&KUEWUUKQP
������� 5KOWNCVKQP�4GUWNVU

6JG�UKOWNCVKQP�TGUWNVU�CTG�RTGUGPVGF�KP�6CDNG��������6JG�HKTUV�CPF�UGEQPF�EQNWOPU

KFGPVKH[�VJG�NCDQTCVQT[�GZRGTKOGPVU�CPF�VJG�J[RQVJGVKECN�JWOCP�GZRQUWTGU�VJCV�YGTG�UKOWNCVGF��

%QNWOP���CRRNKGU�QPN[�VQ�VJG�OQPMG[U�CPF�KU�FKUEWUUGF�CDQXG�
UGG�5GEVKQP����������KP�VJG

FKUEWUUKQP�QH�OQPMG[�XGPVKNCVKQP���6JG��#XGTCIG�2#4�&QUG��
EQNWOP����KU�VJG�RTGFKEVGF

CXGTCIG�HNWZ�QH�1 �VQ�VJG�UWTHCEGU�QH�VJG�CNXGQNK�QT�TGURKTCVQT[��
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6CDNG��������5WOOCT[�QH�5KOWNCVKQP�4GUWNVUC

5KOWNCVKQP QH

5QWTEG HQT

5KOWNCVKQP

#XGTCIG

9GKIJV


MI�

/KPWVG 8QNWOGD


.�OKP�

#XGTCIG

2#4 &QUG


�I�EO �OKP��

%WOWNCVKXG 2#4

&QUG


�I�EO ��

&WTCVKQP QH

'ZRGTKOGPV


YGGMU�

'SWKXCNGPV *WOCP

%JKNF 6KOGE


YGGMU�

'SWKXCNGPV *WOCP

#FWNV 6KOGE


YGGMU�

'2# TCV 
� YGGMU�
%JCPI GV CN� 
�����

6GRRGT GV CN�
�����
���� ����G�� ���� � ��� ��

'2# TCV 
�� YGGMU� ���� ����G�� ��� �� �� ��

'2# TCV 
�� YGGMU� ��� ����G�� �� �� ��� ���

062�*'+ TCV 
���� RRO�F %JCPI GV CN� 
����� ��� �����G�� ��� �� ��� ���

062�*'+ TCV 
��� RRO�F ��� ����G�� ���� �� ��� ���

062�*'+ TCV 
� RRO�F ��� ����G�� ���� �� ��� ���

$QPPGV OQPMG[ 
���� RRO�
*CTMGOC GV CN�


�����
� ��� DGNQY G ��� DGNQYG ���� ���� ��

$QPPGV OQPMG[ 
��� RRO� � ���� ����G�� ���� ���� ���� ��

���� ����G�� ���� ���� ���� ��

���� ����G�� �� ���� ���� ��

���� ����G�� ��� ���� ���� ��

(CUEKEWNCTKU OQPMG[


FCKN[� ���� RRO�

6[NGT GV CN� 
����� ��� � ¥ DGNQY H� ¥ DGNQYH �� ��� ���

(CUEKEWNCTKU OQPMG[


�UGCUQPCN�� ���� RRO�

��� ���� �����G�� ���� �� ��� ���

���� ����G�� ���� �� ��� ���

���� ����G�� ���� �� ��� ���

���� ����G�� ���� �� ��� ���

��[GCT�QNF 0;% EJKNFI 7�5� 'PXKTQPOGPVCN

2TQVGEVKQP #IGPE[


�����

�� ���G�� ��� �� �� 0#

#FWNV 0;% QWVFQQT UWRGTXKUQTI �� ����G�� ��� �� 0# ��

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

1PN[ TGNGXCPV HQT VJG OQPMG[U� 5GG 6CDNG �����D

)KXGP VJG PQPJWOCP GZRQUWTG VKOG� VJG PWODGT QH YGGMU VJG JWOCP YQWNF JCXG VQ DG GZRQUGF HQT GSWCN JWOCP CPF PQPJWOCP RJ[UKQNQIKECN VKOGU� YGGMU � YGGMU ¥E
*7/#0 010*7/#0


YGKIJV �YGKIJV � �*7/#0 010*7/#0
����

6JG TGNCVKXG 2#4 FQUG =
I�EO �OKP��
I�O 1 �? YCU CUUWOGF VQ DG VJG UCOG CU VJG CXGTCIG HQT VJG '2# TCV�F � �
�

(QT GCEJ OKPWVG XQNWOG� VJG GZRQUWTG EQPEGPVTCVKQP HQT VJGUG DQPPGV OQPMG[U YCU QPG�JCNH VJQUG NKUVGF DGNQY�G

(QT GCEJ OKPWVG XQNWOG� VJG HCUEKEWNCTKU OQPMG[U GZRQUGF �FCKN[� YGTG GZRQUGF VQ 1 VYKEG CU NQPI CU VJG �UGCUQPCN� HCUEKEWNCTKU OQPMG[U�H
�

0;% � 0GY ;QTM %KV[�I
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DTQPEJKQNGU�KP�VJG�HKTUV�OQFGN�IGPGTCVKQP�FKUVCN�VQ�VJG�VGTOKPCN�DTQPEJKQNGU���(QT�GCEJ

GZRGTKOGPV��VJG�CXGTCIG�KU�QXGT�VJG�VQVCN�VKOG�QT�FWTCVKQP�QH�VJG�GZRGTKOGPV�
IKXGP�KP

EQNWOP�����&WTCVKQP����VJG�CXGTCIG�KPENWFGU�VKOGU�QH�PQ�GZRQUWTG���%QNWOP�����%WOWNCVKXG

2#4�&QUG���KU�VJG�VQVCN�SWCPVKV[�QH�1 �RTGFKEVGF�VQ�DG�CDUQTDGF�D[�VJG�VKUUWG�CPF�NKSWKFU�QH�VJG�

2#4�FWTKPI�VJG�GZRGTKOGPV��VJGUG�FQUG�XCNWGU�CTG�VJG�UCOG�CU�VJG�FWTCVKQP�
KP�OKPWVGU�

OWNVKRNKGF�D[�VJG�CXGTCIG�2#4�FQUG�
EQNWOP�����

6JG�GPVTKGU�KP�EQNWOPU���CPF���CTG�VJG�VQVCN�VKOGU�C�JWOCP�YQWNF�JCXG�VQ�DG

GZRQUGF�VQ�TGCEJ�VJG�GSWKXCNGPV�RJ[UKQNQIKE�VKOGU�QH�C�URGEKHKE�NCDQTCVQT[�CPKOCN�URGEKGU��

$CUKECNN[��VJG�EQPEGRV�QH�RJ[UKQNQIKECN�VKOG�KU�VJCV�VJG�VKOG�EQWTUGU�QH�GSWKXCNGPV�RTQEGUUGU


G�I���C�DTGCVJ��C�JGCTVDGCV��CETQUU�URGEKGU�CTG�CRRTQZKOCVGN[�VJG�UCOG�YKVJ�TGURGEV�VQ�VJG�VKOG

URCP�QH�VJG�RTQEGUU�FKXKFGF�D[�VJG�DQF[�OCUU�TCKUGF�VQ�VJG�QPG�HQWTVJ�RQYGT�
6TCXKU�GV�CN��

��������+H�VJKU�EQPEGRV�KU�CRRNKECDNG�VQ�VJG�VKOG�EQWTUG�QH�1 �KPFWEGF�DKQNQIKECN�GHHGEVU��VJGP�VJG�

GPVTKGU�KP�VJG�VYQ�EQNWOPU�CTG�VJG�JWOCP�GZRQUWTG�FWTCVKQPU�PGEGUUCT[�VQ�QDVCKP�VJG�UCOG

EWOWNCVKXG�2#4�FQUG�DKQNQIKECN�GHHGEV�CU�VJCV�QH�VJG�EQTTGURQPFKPI�NCDQTCVQT[�CPKOCN�FWTCVKQP��

0QVG�VJCV�HQT�QPN[�VYQ�QT�VJTGG�QH�VJG�NCDQTCVQT[�CPKOCN�GZRGTKOGPVU�CTG�VJG�JWOCP�FWTCVKQPU

ITGCVGT�VJCP�VJG�NCDQTCVQT[�CPKOCNU	�GSWKXCNGPV�QT�TGCN�
FWTCVKQP��VKOGU�

������� +PVGTRTGVCVKQP�QH�%JTQPKE�5KVG�5RGEKHKE�&QUG�'HHGEV�'UVKOCVGU
$GECWUG�VJG�2#4�KU�EQPUKFGTGF�VJG�RTKOCT[�UKVG�QH�1 �KPLWT[�CPF�TGRTGUGPVU�VJCV�

TGIKQP�QH�VJG�NWPI�HTQO�YJKEJ�OQUV�EJTQPKE�NWPI�FKUGCUGU�QTKIKPCVG��KV�YCU�UGNGEVGF�CU�VJG�OQUV

CRRTQRTKCVG�VCTIGV�VQ�FGXGNQR�ETQUU�URGEKGU�FQUG�TGURQPUG�GZVTCRQNCVKQPU��6JG�UGNGEVGF��GHHGEV�

TGNCVGU�VQ�VJG�VJKEMPGUU�QH�VJG�KPVGTUVKVKWO�CV�VJG�2#4��YJKEJ�KU�KPFKECVKXG�QH�HWPFCOGPVCN

UVTWEVWTCN�TGOQFGNKPI���6JG�KPFKEGU�QH�VJKEMPGUU�RTQXKFGF�KP�VJG�PQVGF�UVWFKGU��KPENWFG�DQVJ

EGNNWNCT�CPF�CEGNNWNCT�EQPUVKVWGPVU��C�FKUVKPEVKQP�VJCV�YCU�PQV�CNYC[U�ENGCT��JQYGXGT��KPVGTUVKVKCN

CTKVJOGVKE�VJKEMPGUU��CTGCN�XQNWOG�
EWDKE�OKETQITCOU�RGT�USWCTG�OKETQITCO���QT�XQNWOG

FGPUKV[�YCU�CXCKNCDNG�CPF�EQWNF�DG�TGRTGUGPVGF�KP�VGTOU�QH�RGTEGPV�EJCPIG�HTQO�EQPVTQN���

&QUG�TGURQPUG�EWTXGU�HQT�1 �KPFWEGF�VJKEMGPKPI�QH�VJG�2#4�CTG�TGRTGUGPVGF�KP�

(KIWTGU�����#�
TCVU��CPF�����$�
OQPMG[U����6JG�EWOWNCVKXG�2#4�FQUG�HQT�VJG�URGEKHKE

GZRQUWTG�UEGPCTKQ�
HTQO�6CDNG�������%WOWNCVKXG�2#4�&QUG��HQT�GCEJ�UVWF[�KU�RTQXKFGF�QP�VJG

CDUEKUUC�CU�KU�KVU�EQTTGURQPFKPI�RGTEGPV�EJCPIG�KP�VQVCN�CPF�CEGNNWNCT�KPVGTUVKVKCN�
2#4��VJKEMPGUU

QP�VJG�QTFKPCVG�
FGVCKNGF�KP�6CDNG���������6JG�TCV�UVWFKGU�CTG�RNQVVGF�UGRCTCVGN[�HTQO�VJG

OQPMG[�UVWFKGU�DGECWUG�QH�CP�CRRTQZKOCVG�VJTGG��VQ�HKXGHQNF�FKHHGTGPEG�KP�VJGKT�TGURQPUGU��YKVJ

VJG�OQPMG[�DGKPI�OQTG�TGURQPUKXG�VJCP�VJG�TCV���#NVJQWIJ�VJKU�FKHHGTGPEG�EQWNF�TGRTGUGPV

KPPCVG�UGPUKVKXKV[�FKHHGTGPEGU�DGVYGGP�VJG�URGEKGU��KV�UJQWNF�DG�PQVGF�VJCV�GUVKOCVGU�QH�FC[VKOG

TCV�GZRQUWTGU�
C�RGTKQF�QH�SWKGUEGPEG�HQT�VJG�TCV���KP�EQPVTCUV�VQ�VJG�FC[VKOG�CEVKXG�OQPMG[U�

OC[�JCXG�DGGP�UWDUVCPVKCNN[�NQYGT�KP�VGTOU�QH�FQUG�VJCP�VJCV�RTGFKECVGF�QP�VJG�DCUKU�QH�TCV

XGPVKNCVQT[�OGCUWTGOGPVU�VJCV�YGTG�FGTKXGF�YJGP�VJG[�YGTG�KP�CP�CTQWUGF��CYCMGPGF�UVCVG��

4GEGPV�UVWFKGU�EQORCTKPI�TCV�CPF�JWOCP� 1 �FQUKOGVT[�KPFKECVG�VJCV�GZGTEKUG�ECP�CEEQWPV�HQT��
�

WR�VQ�C�HKXGHQNF�FKHHGTGPEG�KP�CEWVG�TGURQPUKXGPGUU�DGVYGGP�URGEKGU�
*CVEJ�GV�CN����������6JGUG

GZRNCPCVKQPU�TGOCKP�URGEWNCVKXG��JQYGXGT��KP�VJG�CDUGPEG�QH�FKTGEV�FCVC���8GPVKNCVKQP�XCNWGU�HQT

VJG�OQPMG[U�YGTG�UGNGEVGF�C�RTKQTK�CU�NKIJV�CEVKXKV[�VQ�DG�UKOKNCT�VQ�VJG�JWOCP�OQFGN�DGKPI

WUGF��YJKEJ�JCF�XGPVKNCVKQP�XCNWGU�QPN[�UNKIJVN[�JKIJGT�VJCP�VJG�GORKTKECNN[�FGTKXGF�XCNWGU�
UGG

6CDNG�������HTQO�EQORCTCDNG�CYCMG��TGUVKPI�OQPMG[U�
YJGP�CFLWUVGF�HQT�UK\G��



Total Interstitial (EPA)
Total Interstitial (NTP/HEI)
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(KIWTG������ 
#��%JCPIG�HTQO�EQPVTQN�QH�VQVCN�KPVGTUVKVKCN�CPF�CEGNNWNCT�VJKEMPGUU�HQT�VJG
TCVU�GZRQUGF�VQ�Q\QPG�
1 ��KP�VJG�7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[

�


%JCPI�GV�CN���������CPF�0CVKQPCN�6QZKEQNQI[�2TQITCO�*GCNVJ�'HHGEVU
+PUVKVKVG�
%JCPI�GV�CN���������UVWFKGU���5QNKF�NKPG�TGRTGUGPVU�VJG�NKPGCT
TGITGUUKQP�HQT�VJG�VQVCN�KPVGTUVKVKCN�VJKEMPGUU��CPF�VJG�FCUJGF�NKPG�TGRTGUGPVU
VJG�NKPGCT�TGITGUUKQP�HQT�VJG�CEGNNWNCT�VJKEMPGUU�CETQUU�VJG�XCTKQWU
EWOWNCVKXG�FQUG�GUVKOCVGU�HQT�DQVJ�UVWFKGU���6JG�TGURGEVKXG�EQTTGNCVKQP
EQGHHKEKGPVU�
T ��CTG������CPF��������
$��%JCPIG�HTQO�EQPVTQN�QH�VQVCN�

KPVGTUVKVKCN�CPF�CEGNNWNCT�VJKEMPGUU�HQT�VJG�OQPMG[U�GZRQUGF�VQ�1 �KP�VJG
�

6[NGT�GV�CN��
������CPF�*CTMGOC�GV�CN��
������UVWFKGU���5QNKF�NKPG�TGRTGUGPVU
VJG�NKPGCT�TGITGUUKQP�HQT�VJG�VQVCN�KPVGTUVKVKCN�VJKEMPGUU��CPF�VJG�FCUJGF�NKPG
TGRTGUGPVU�VJG�NKPGCT�TGITGUUKQP�HQT�VJG�CEGNNWNCT�VJKEMPGUU�CETQUU�VJG
XCTKQWU�EWOWNCVKXG�FQUG�GUVKOCVGU�HQT�DQVJ�UVWFKGU��6JG�TGURGEVKXG
EQTTGNCVKQP�EQGHHKEKGPVU�
T ��CTG������CPF�������8GTVKECN�FCUJGF�NKPG�YKVJ�

CTTQYU�HQT�EJKNF�CPF�CFWNV�FGPQVG�RTQZKOCN�CNXGQNCT�TGIKQP�
2#4��FQUG�NGXGN
HQT�KPVGTRQNCVKQP�QH�2#4�VJKEMPGUU�GHHGEV�HTQO�VJG�OQPMG[�WRRGT�GUVKOCVG
QH�TGURQPUG��

9JCV�KU�TGOCTMCDNG�KP�DQVJ�(KIWTGU�����#�CPF�����$�KU�VJG�CRRCTGPV�NKPGCT�FQUG�

TGURQPUG�TGNCVKQPUJKRU�YKVJKP�URGEKGU���6JKU�OC[�DG�FWG��KP�RCTV��VQ�VJG�HCEV�VJCV�VJGTG�YCU

EQPUKUVGPE[�KP�VJG�OGVJQFU�QH�VJG�TGURGEVKXG�KPXGUVKICVQT[�VGCO�UVWF[KPI�GCEJ�URGEKGU���+V�KU

KPVGTGUVKPI�VQ�PQVG�VJCV�VJG�GUVKOCVGF�VQVCN�EWOWNCVKXG�2#4�FQUG�HQT�VJG�'2#�EJTQPKE�UVWF[�
��

zI�1 �EO ��KU�SWKVG�UKOKNCT�VQ�VJCV�GUVKOCVGF�HQT�VJG�062�*'+�UVWF[�ITQWR�QH�����RRO��
�

1 �
�����zI�1 �EO ����#P�GZCOKPCVKQP�QH�VJG�TGURGEVKXG�2#4�VJKEMPGUU�TGURQPUG�HTQO�GCEJ� �
�

UVWF[�KPFKECVGU�CP�CRRCTGPV�UKOKNCTKV[�DGVYGGP�VJG�UVWFKGU��YKVJ�VJG�062�*'+�TGUWNVU�DGKPI�C

DKV�NCTIGT�KP�XCNWG���#V�����RRO�1 ��VJG�062�*'+�KPXGUVKICVQTU�CNUQ�TGRQTVGF�VJG�QDUGTXCVKQP�QH�

DTQPEJKQNCTK\CVKQP�KPVQ�VJG�2#4��YJGTGCU�VJKU�RTQEGUU�YCU�CDUGPV�QT�PQV�UKIPKHKECPV�CV������

RRO�1 �QT�KP�VJG�'2#�EJTQPKE�UVWF[���+V�KU�PQV�ENGCT�YJGVJGT�VJKU�KPFKECVGU�SWCNKVCVKXGN[��TCVJGT�
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VJCP�SWCPVKVCVKXGN[��FKHHGTGPV�TGURQPUGU�KPKVKCVGF�CV������CPF������RRO�1 ���*QYGXGT��KV�KU�

KORQTVCPV�VQ�PQVG�VJCV�VJG�EQTTGNCVKQP�EQGHHKEKGPVU�
T ��HQT�2#4�FQUG�VQ�TGURQPUG�CETQUU���
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6CDNG��������5WOOCTKGU�QH�5VWF[�&CVC�7UGF�KP�'ZVTCRQNCVKQP�QH�%JTQPKE�1\QPG�'HHGEVUC

5VWF[ 5RGEKGU 
OGCP XCNWG` zO �zO � 
zO �zO � 
zO �zO �

6QVCN +PVGTUVKVKCN 8QNWOG %GNNWNCT 8QNWOG #EGNNWNCT 8QNWOG
� � � � � �

(��� /CNG 4CV� %JCPI GV CN�� ���� 
'2#�

`�� YGGMU 
WTDCP RTQHKNG�

� 2TQHKNG� �����RRO EQPVKPWQWU

DCEMITQWPF� �� J�FC[� � FC[U�YGGM�

�����RRO TCORGF RGCM QXGT � J 
CXI�

���� RRO HQT RGCM� ���� RRO FCKN[��

� FC[U�YGGM

� ��YGGM GZRQUWTG 
HTQO (KIWTG ��

� ���YGGM GZRQUWTG 
HTQO 6CDNG ��

� ���YGGM GZRQUWTG 
HTQO 6CDNG ��

� ���YGGM TGEQXGT[ CHVGT �� YGGMU CKT

� ���YGGM TGEQXGT[ CHVGT �� YGGMU 1
�
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D

D

D

D

D

D

(��� /CNG 4CV� %JCPI GV CN�� ����


062�*'+�`�� YGGMU 
�J�FC[�

� FC[U�YGGM�

� � RRO

� ���� RRO

� ���� RRO

� ���� RRO

(TQO #RRGPFKZ &�`*'+

4GRQTV

����� ����� �����

����� 
���� ����� 
��� ����� 
����

����� 

���� ����� 

���� ����� 

����

����� 

���� ����� 

���� ����� 

����

(CUEKEWNCTKU /QPMG[� 6[NGT GV CN�� ����

`�� OQ 
� J�FC[�

� � RRO

� ���� RRO 
FCKN[�

� ���� RRO 
FCKN[� CNVGTPCVKPI OQPVJU�

8QNWOG HTCEVKQP QH NWPI

QEEWRKGF D[ TGURKTCVQT[

DTQPEJKQNCT YCNN 
¥�� �`HTQO��

6CDNG ++

����� ����� �����

����� 

����� ����� 

����� ����� 

�����

����� 

����� ����� 

����� ����� 

�����

$QPPGV /QPMG[� *CTMGOC GV CN�� ����`

�� FC[U 
� J�FC[�

� � RRO

� ���� RRO

� ���� RRO

#TKVJOGVKE OGCP VJKEMPGUU


zO�`HTQO (KIWTG � CPF VGZV

��� ��� ���

��� 

���� ��� 

���� ��� 

����

���� 

����� ��� 

���� ��� 

�����

5GG #RRGPFKZ # HQT CDDTGXKCVKQPU CPF CETQP[OU�C

%QPVTQN XCNWG�D

2CTGPVJGVKECN XCNWGU KPFKECVG RGTEGPV FKHHGTGPEG HTQO TGURGEVKXG EQPVTQN�E
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DQVJ�UVWFKGU�CU�KNNWUVTCVGF�KP�(KIWTG�����#�CTG������CPF������HQT�VJG�VQVCN�CPF�CEGNNWCT

KPVGTUVKVKCN�EJCPIGU��TGURGEVKXGN[���+P�VJG�ECUG�QH�VJG�OQPMG[�FCVC�TGRTGUGPVGF�KP�(KIWTG�����$�

VJG�CPCNQIQWU�EQTTGNCVKQP�EQGHHKEKGPVU�
T ��YGTG������CPF������HQT�VJG�VQVCN�CPF�CEGNNWNCT�

KPVGTUVKVKCN�GHHGEVU��TGURGEVKXGN[���6JGUG�JKIJN[�UKIPKHKECPV�EQTTGNCVKQPU�UWIIGUV�VJCV�KPVGTUVKVKCN

KPLWT[�KU�KPFGGF�C�EWOWNCVKXG�RTQEGUU�VJTQWIJQWV�VJG�GZRQUWTG�JKUVQT[���/QTGQXGT�KP�VJG�ECUG

QH�OQPMG[U�YKVJ�UGCUQPCN�
KPVGTOKVVGPV�OQPVJN[��GZRQUWTGU��VJGTG�YCU�PQ�NQUU�QH�GHHGEV�
K�G��

TGXGTUCN��FWTKPI�VJG�CKT�RGTKQFU���6JG�TGURQPUG�YCU�UVTKEVN[�C�HWPEVKQP�QH�EWOWNCVKXG�FQUG�

6JG�CXCKNCDKNKV[�QH�GZRQUWTG�CEVKXKV[�FCVC�HQT�C���[GCT�QNF�EJKNF�CPF�CFWNV�QWVFQQT

YQTMGT�QXGT�CP��GZRQUWTG�UGCUQP��QH�����FC[U�KP�0GY�;QTM�%KV[�RTQXKFGU�VJG�QRRQTVWPKV[�VQ

GUVKOCVG�CP�CPCNQIQWU�2#4�FQUG�KP�VJGUG�JWOCP�KPFKXKFWCNU�HQT�EQORCTKUQP�VQ�VJG�CPKOCN�FQUG�

TGURQPUG�TGNCVKQPUJKRU���$GECWUG�VJG�TCV�GZRQUWTG�UEGPCTKQ�GZVGPFU�QXGT�VJG�OCLQTKV[�QH�C

NKHGVKOG��CP�CVVGORV�YCU�OCFG�VQ�FGVGTOKPG�VJG�GSWKXCNGPV�JWOCP�GZRQUWTG�VKOG�WUKPI

UVCPFCTF��CEEGRVGF�CNIQTKVJOU�HQT�NKHGVKOG�VTCPUHQTOCVKQPU�
UGG�6CDNG���������*QYGXGT��VJG

GZVTCRQNCVKQP�QH�JWOCP�DKQNQIKE�GZRQUWTG�VKOG�HTQO�VJCV�QH�VJG�TCV�FKF�PQV�[KGNF�TGCUQPCDNG

TGUWNVU���6JG�RTKOCVG�DCUGF�GZVTCRQNCVKQP�QH�GZRQUWTG�VKOG�HCTGF�UNKIJVN[�DGVVGT�DWV�CNUQ�YCU

NGUU�VJCP�CFGSWCVG�HQT�VJG�RWTRQUGU�QH�VJKU�GZGTEKUG���'UVKOCVGU�QH�CEEWOWNCVGF�FQUG��JQYGXGT�

YGTG�KP�IGPGTCN�CITGGOGPV�
UGG�6CDNG�������CPF�UGTXGF�CU�VJG�DCUKU�HQT�VJG�ETQUU�URGEKGU

GZVTCRQNCVKQP�QH�GHHGEVU�FGUETKDGF�DGNQY�

7PHQTVWPCVGN[��VJGTG�CTG�PQ�JCTF�FCVC�VQ�UWDUVCPVKCVG�YJGVJGT�VJG�TCV�QT�OQPMG[�DGVVGT

TGRTGUGPVU�VJG�JWOCP�KP�VJG�EQPVGZV�QH�VJG�GPFRQKPV�DGKPI�CFFTGUUGF�JGTGKP���6JG�OQPMG[�EQWNF

DG�HCXQTGF�QP�VJG�DCUKU�QH�TGURQPUKXGPGUU�CV�NQY�NGXGNU�QH�1 ��EQTTGURQPFKPI�VQ�VJQUG�KP�JWOCP�

URKTQOGVTKE�VGUVU�HQNNQYKPI�GZRQUWTGU�KPXQNXKPI�GZGTEKUG��JQYGXGT��VJG�FQUG�CFLWUVGF�$#.

RTQVGKP�FCVC�CTG�EQORCTCDNG�HQT�JWOCPU�CPF�TQFGPVU���6JG�CRRCTGPV�FKHHGTGPEGU�KP�UGPUKVKXKV[

DGVYGGP�VJG�TCV�CPF�OQPMG[�OC[��QP�VJG�QVJGT�JCPF��TGHNGEV�OQTG�TCRKF�TGRCKT�KP�VJG�TCV�VJCP�KP

VJG�RTKOCVG���6JKU�EQPEGRV�YQWNF�DG�EQPUKUVGPV�YKVJ�VJG�CNIQTKVJOU�QH�6TCXKU�GV�CN��
������

YJKEJ�CTG�DCUGF�QP�KPVTKPUKE�OGVCDQNKE�TCVGU�CPF�VJWU�OC[�TGCUQPCDN[�CRRN[�VQ�TGRCKT�RTQEGUUGU

CHVGT�KPLWT[�QT�FCOCIG�HTQO�QZKFCPV�NWPI�UWTHCEG�KPVGTCEVKQPU���6JWU��VJG�TGURQPUGU�HQT�VJG�TCV

CPF�OQPMG[�OC[�DGUV�DG�EQPUKFGTGF�CU�DTCEMGVKPI�VJG�JWOCP�TGURQPUG���6JG�NKPGCTKV[�QH�VJG

FQUG�TGURQPUG�TGNCVKQPUJKRU�KP�DQVJ�VJG�TCV�CPF�OQPMG[�OQFGNU�NGPFU�ETGFKDKNKV[�VQ�KPVGTRQNCVKQP


(KIWTGU�����#�CPF�����$��QH�VJG�GUVKOCVGF�FQUG�VQ�VJG�JWOCP�2#4�VQ�KVU�EQTTGURQPFKPI

TGURQPUG���(QT�GZCORNG��KP�VJG�ECUG�QH�VJG�EJKNF��VJG�RTGFKEVGF�UGCUQPCN�TGURQPUG�EQWNF�TCPIG

HTQO�CDQWV�C����VQ�����KPETGCUG�KP�2#4�VJKEMPGUU��VJG�CFWNV�JWOCP�TGURQPUG�YQWNF�DG�UNKIJVN[

NGUU�YKVJ�C����VQ�����KPETGCUG���#NVJQWIJ�VJG�CEVWCN�EJCPIGU�KP�VJG�JWOCP�OC[�PQV�DG�CU�NCTIG

CU�VJG�OQPMG[��VJG�ITCRJKECN�FCVC�HTQO�DQVJ�URGEKGU�UWIIGUV�VJCV�TGEQXGT[�OC[�PQV�DG�EQORNGVG


KP�HCEV��VJGTG�YCU�PQ�TGXGTUCN��YJGP�GZRQUWTG�KU�KPVGTTWRVGF�FWTKPI�CNVGTPCVKPI�OQPVJU��

.KMGYKUG��KP�TCVU�GZRQUGF�NQPI�VGTO��TGXGTUCN�YCU�KPEQORNGVG�
������UGG�6CDNG�������CHVGT�C

��OQ�RQUVGZRQUWTG�RGTKQF�KP�ENGCP�CKT���+P�VJG�ECUG�QH�VJG�TCV����OQ�TGRTGUGPVU�C�NCTIGT

RTQRQTVKQP�QH�KVU�NKHG�URCP�VJCP�C�UKOKNCT�RGTKQF�KP�GKVJGT�VJG�OQPMG[�QT�JWOCP��VJGTGD[

UWIIGUVKPI�VJCV�GXGP���VQ���OQ�QH�DCEMITQWPF��QHH�UGCUQP��NGXGNU�QH�Q\QPG�YQWNF�PQV�DG

UWHHKEKGPV�HQT�EQORNGVG�TGEQXGT[�KP�RTKOCVGU��

6JKU�CVVGORV�VQ�GZVTCRQNCVG�TGUWNVU�QH�CPKOCN�UVWFKGU�HQT�VJG�EJTQPKE�GHHGEVU�QH�1 �VQ�

VJG�JWOCP�QDXKQWUN[�OWUV�DG�EQPUKFGTGF�RTGNKOKPCT[�DGECWUG�QH�NKPIGTKPI�SWGUVKQPU�TGICTFKPI

TGNCVKXG�FQUKOGVT[�CETQUU�URGEKGU�CPF�VJG�WPEGTVCKPVKGU�CUUQEKCVGF�YKVJ�GRKUQFKE�
V[RKECN�JWOCP

UEGPCTKQ��XGTUWU�EQPVKPWCN��TGRGCVGF�GZRQUWTGU�
V[RKECN�QH�CPKOCN�UVWFKGU����;GV��VJKU

GZVTCRQNCVKQP�RTQXKFGU�C�HQWPFCVKQP�HTQO�YJKEJ�CFFKVKQPCN�SWGUVKQPU�ECP�DG�FGTKXGF�CPF

CFFTGUUGF�VQ�TGFWEG�VJGUG�WPEGTVCKPVKGU���6JG�EQJGTGPV�GXKFGPEG�KP�JCPF�UWIIGUVU�VJCV�VJGTG�KU�C
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TGCN�RQUUKDKNKV[�VJCV�EJTQPKE�GZRQUWTG�VQ�1 �ECP�NGCF�VQ�KPVGTUVKVKCN�VJKEMGPKPI�CV�VJG�2#4��VJCV�

TGIKQP�QH�VJG�NWPI�KPXQNXGF�KP�EJTQPKE�FKUGCUGU�UWEJ�CU�EJTQPKE�DTQPEJKQNKVKU�CUUQEKCVGF�YKVJ

EKICTGVVG�UOQMG�QT�QEEWRCVKQPCN�HKDTQIGPGUKU���6JG�CRRCTGPV�NCEM�QH�TGXGTUCN�QH�GHHGEVU�FWTKPI

RGTKQFU�QH�ENGCP�CKT�TCKUGU�EQPEGTP�VJCV�UGCUQPCN�GZRQUWTGU�JCXG�C�EWOWNCVKXG�KORCEV�QXGT�OCP[

[GCTU��6JG�TQNG�QH�CFCRVKXG�RTQEGUUGU�KP�VJKU�TGURQPUG�KU�WPMPQYP�DWV�OC[�DG�ETKVKECNN[

FGRGPFGPV�QP�VJG�VGORQTCN�HTGSWGPE[�QT�RTQHKNG�QH�GZRQUWTG���(WTVJGTOQTG��VJG�KPVGTURGEKGU

FKXGTUKV[�KP�CRRCTGPV�UGPUKVKXKV[�VQ�VJG�EJTQPKE�GHHGEVU�QH�1 �KU�PQVCDNG��DWV�VJG�KUUWG�QH�

FQUKOGVT[�OC[�DG�GZRNCPCVQT[��KP�RCTV���+V�YQWNF�CRRGCT�VJCV�VJG�TCV�RTQDCDN[�TGRTGUGPVU�PQ�NGUU

VJCP�VJG�NQYGT�NKOKV�QH�TGURQPUG�CPF�VJG�OQPMG[�VJG�WRRGT�NKOKV��KH�PQV�C��FKTGEV�����EQTTGNCVG�CU

EQWNF�DG�URGEWNCVGF�QP�VJG�DCUKU�QH�TGNCVKXG�GSWKXCNGPV�NKHGVKOG�GUVKOCVGU�CPF�VJGKT�RJ[NQIGPGVKE

TGNCVKQPUJKR��

��� 5WOOCT[�CPF�%QPENWUKQPU
����� 1\QPG�&QUKOGVT[

6JGTG�JCXG�DGGP�UKIPKHKECPV�CFXCPEGU�KP�1 �FQUKOGVT[�UKPEG�RWDNKECVKQP�QH�VJG�

RTGXKQWU�1 �ETKVGTKC�FQEWOGPV�
7�5��'PXKTQPOGPVCN�2TQVGEVKQP�#IGPE[��������VJCV�DGVVGT�

GPCDNG��SWCPVKVCVKXG�GZVTCRQNCVKQP�YKVJ�OCTMGF�TGFWEVKQPU�KP�WPEGTVCKPV[���2TKQT�VQ�������VJGTG

YGTG�NKOKVGF�FCVC�QP�1 �WRVCMG�KP�NCDQTCVQT[�CPKOCNU�
;QMQ[COC�CPF�(TCPM��������/KNNGT�

GV�CN����������GUUGPVKCNN[�PQ�TGNKCDNG�FCVC�KP�JWOCPU�
%NCOCPP�CPF�$CPETQHV��������*CNNGVV�

�������QPN[�QPG�TGCNKUVKE�OQFGN�QH�1 �FQUG�
/KNNGT�GV�CN����������������CPF�PQ�FCVC�QP�

1 �TGCEVKQP�MKPGVKEU�KP�NWPI�NKPKPI�HNWKFU���#V�VJG�RTGUGPV�VKOG��FCVC�ICRU�KP�CNN�QH�VJGUG�CTGCU�

JCXG�DGIWP�VQ�HKNN�KP���'ZRGTKOGPVU�CPF�OQFGNU�FGUETKDKPI�VJG�WRVCMG�GHHKEKGPE[�CPF�FGNKXGTGF

FQUG�QH���1 �KP�VJG�46�QH�CPKOCNU�CPF�JWOCPU�CTG�DGIKPPKPI�VQ�RTGUGPV�C�ENGCTGT�RKEVWTG�VJCP�

RTGXKQWUN[�JCU�GZKUVGF�

6JG�VQVCN�46�WRVCMG�GHHKEKGPE[�QH�TCVU�CV�TGUV�KU�CRRTQZKOCVGN[������
9KGUVGT�GV�CN��

������������*CVEJ�GV�CN�����������&CVC�HTQO�GZEKUGF�TCV�NWPIU�UWRRQTV�VJGUG�KP�XKXQ�HKPFKPIU�

CPF�HWTVJGT�KPFKECVG�VJCV�1 �WRVCMG�GHHKEKGPE[�KU�EJGOKECN�TGCEVKQP�FGRGPFGPV�
2QUVNGVJYCKV�

GV�CN�����������1H�VJG�1 �VCMGP�WR�D[�VJG�VQVCN�46�QH�VJG�TCV�������KU�TGOQXGF�KP�VJG�JGCF�������

KP�VJG�NCT[PZ�VTCEJGC��CPF������KP�VJG�NWPIU�
*CVEJ�GV�CN�����������6JG�TGIKQPCN�WRVCMG

GHHKEKGPE[�FCVC�HTQO�VJG�TCV�JCXG�DGGP�WUGHWN�KP�GUVKOCVKPI�1 �OCUU�VTCPUHGT�EQGHHKEKGPVU�HQT�VJG�

TCV���

1\QPG�FQUKOGVT[�OQFGNU�TGSWKTG�KPRWV�QH�TGIKQPCN�OCUU�VTCPUHGT�EQGHHKEKGPVU��

.KOKVGF�UVWFKGU�JCXG�DGGP�EQPFWEVGF�VQ�SWCPVKVCVG�VJG�OCUU�VTCPUHGT�EQGHHKEKGPVU�QH�NWPI�VKUUWG

FKTGEVN[�WUKPI�GZEKUGF�CPKOCN�VKUUWG���+P�RKI�CPF�UJGGR�VTCEJGCG��OCUU�VTCPUHGT�EQGHHKEKGPVU�YGTG

FGVGTOKPGF�HQT�WPKFKTGEVKQPCN�HNQY�EQPFKVKQPU�CPF�YGTG�HQWPF�VQ�DG�KPFGRGPFGPV�QH�HNQY�

UWIIGUVKPI�C�NCEM�QH�FGRGPFGPEG�QH�1 �WRVCMG�QP�ICU�FKHHWUKQP�RTQEGUUGU�
$GP�,GDTKC�GV�CN���

��������6JGUG�HKPFKPIU�EQPVTCUV�YKVJ�#JCTQPUQP�GV�CN��
�������YJQ�HQWPF�VJCV�VJG�OCUU�VTCPUHGT

EQGHHKEKGPV�KP�FQI�02�KPETGCUGF�CU�C�HWPEVKQP�QH�KPETGCUKPI�HNQY�

�+P�JWOCPU�CV�TGUV��VJG�VQVCN�46�WRVCMG�GHHKEKGPE[�KU�DGVYGGP������CPF������
)GTTKV[

GV�CN���������*W�GV�CN�������D��9KGUVGT�GV�CN�����������#V�8 U�CTQWPF�����O.��VQVCN�46�WRVCMG6

GHHKEKGPE[�HCNNU�HTQO�CDQWV�����VQ������CU�HNQY�KPETGCUGU�HTQO�����VQ�������O.�U��

#U�8 �KPETGCUGU��WRVCMG�GHHKEKGPE[�KPETGCUGU�CPF�HNQY�FGRGPFGPEG�NGUUGPU��UWIIGUVKPI�VJCV��CV6

JKIJ�8 ��WRVCMG�OC[�DG�ICU�FKHHWUKQP�NKOKVGF���#V�C�8 �CTQWPF�������O.��VQVCN�46�WRVCMG�HCNNU6 6

HTQO������CV�C�HNQY�QH�����O.�U�VQ������CV�C�HNQY�QH�������O.�U���6JG�UVWFKGU�QH�)GTTKV[�GV�CN�


������CPF�9KGUVGT�GV�CN��
������KPFKECVG�VJCV�VJG�OQFG�QH�DTGCVJKPI�
QTCN�XGTUWU�PCUCN�XGTUWU
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QTQPCUCN��JCU�NKVVNG�GHHGEV�QP�746�QT�QP�VQVCN�46�WRVCMG�GHHKEKGPE[���6JKU�QDUGTXCVKQP�KU

UWRRQTVGF�D[�GZRGTKOGPVU�EQORCTKPI�RWNOQPCT[�HWPEVKQP�TGURQPUG�CU�C�HWPEVKQP�QH�OQFG�QH

DTGCVJKPI�
#FCOU�GV�CN���������*[PGU�GV�CN�����������-CDGN�GV�CN��
�������JQYGXGT��HQWPF�VJCV

746�WRVCMG�GHHKEKGPE[�YCU�NQYGT�YKVJ�OQWVJRKGEG�DTGCVJKPI�CU�EQORCTGF�YKVJ�PCUCN

DTGCVJKPI���1PG�RQUUKDNG�GZRNCPCVKQP�QH�VJG�FKUETGRCPE[�COQPI�VJG�UVWFKGU�KU�VJCV�C�OQWVJRKGEG

OC[�FGETGCUG�746�WRVCMG�GHHKEKGPE[�KP�EQORCTKUQP�YKVJ�WPGPEWODGTGF�DTGCVJKPI���6JG

GPJCPEGF�RJ[UKQNQIKE�TGURQPUG�VQ�1 �YKVJ�OQWVJRKGEG�DTGCVJKPI��UJQYP�D[�#FCOU�GV�CN��


�������UWRRQTVU�VJKU�EQPEGRV�

6Q�QDVCKP�FCVC�QP�TGIKQPCN�1 �WRVCMG�GHHKEKGPE[�KP�JWOCPU��)GTTKV[�GV�CN��
������

OGCUWTGF�1 �EQPEGPVTCVKQPU�CV�XCTKQWU�CPCVQOKECN�UKVGU�
HTQO�VJG�OQWVJ�VQ�DTQPEJWU�

KPVGTOGFKWU��KP�URQPVCPGQWUN[�DTGCVJKPI�JWOCPU���6JG[�HQWPF�VJCV�VJG�WPKFKTGEVKQPCN�WRVCMG

GHHKEKGPE[�QH�VJG�JWOCP�VTCEJGC�YCU�UKOKNCT�VQ�VJCV�QH�VJG�UJGGR�CPF�RKI�VTCEJGC�
$GP�,GDTKC�GV

CN����������UWIIGUVKPI�C�UKOKNCT�OCUU�VTCPUHGT�EQGHHKEKGPV�DGJCXKQT�KP�VJG�JWOCP�VTCEJGC��

)GTTKV[�GV�CN��
������CNUQ�HQWPF�VJCV�VJG�WRVCMG�GHHKEKGPEKGU�DGVYGGP�VJG�OQWVJ�CPF�XCTKQWU

CPCVQOKECN�UKVGU�KP�VJG�VQVCN�46�CITGGF�YGNN�YKVJ�VJG�1 �DQNWU�FCVC�QH�*W�GV�CN��
��������$QVJ�

VJG�*W�GV�CN��
����D��CPF�)GTTKV[�GV�CN��
������FCVC�KPFKECVG�VJCV�VJG�OCUU�VTCPUHGT�EQGHHKEKGPVU

QH�VJG�NCTIG�EQPFWEVKPI�CKTYC[U�CTG�NCTIGT�VJCP�JCF�DGGP�VJQWIJV�RTGXKQWUN[���

9JGP�CNN�QH�VJG�CPKOCN�CPF�JWOCP�KP�XKXQ�1 �WRVCMG�GHHKEKGPE[�FCVC�CTG�EQORCTGF��

VJGTG�KU�C�IQQF�FGITGG�QH�EQPUKUVGPE[�CETQUU�FCVC�UGVU���6JKU�CITGGOGPV�TCKUGU�VJG�NGXGN�QH

EQPHKFGPEG�YKVJ�YJKEJ�VJGUG�FCVC�UGVU�ECP�DG�WUGF�VQ�UWRRQTV�FQUKOGVTKE�OQFGN�HQTOWNCVKQPU�

+P�VJG�CTGC�QH�OCVJGOCVKECN�OQFGN�HQTOWNCVKQP��VJGTG�JCXG�DGGP�UGXGTCN�OQFGNU

FGXGNQRGF�UKPEG��������6JG[�ECP�DG�ITQWRGF�CEEQTFKPI�VQ�JQY�VTCPURQTV�CPF�EJGOKECN

TGCEVKQPU�CTG�OQFGNGF���KPUVCPVCPGQWU�TGCEVKQPU�QT�SWCUK�UVGCF[��HKTUV�QTFGT�TGCEVKQPU���6JG

OQFGNU�
1XGTVQP�GV�CN���������/KNNGT�GV�CN���������1XGTVQP�GV�CN���������*CPPC�GV�CN��������

)TQVDGTI�GV�CN���������RTGFKEV�VJCV�PGV�1 �FQUG�VQ�NWPI�NKPKPI�HNWKF�RNWU�VKUUWG�ITCFWCNN[�

FGETGCUGU�FKUVCNN[�HTQO�VJG�VTCEJGC�VQYCTF�VJG�GPF�QH�VJG�6$��CPF�VJGP�TCRKFN[�FGETGCUGU�KP�VJG

RWNOQPCT[�TGIKQP���9JGP�VJG�VJGQTGVKECN�FQUG�QH�1 �VQ�NWPI�VKUUWG�KU�EQORWVGF��KV�KU�NQY�KP�VJG�

VTCEJGC��KPETGCUGU�VQ�C�OCZKOWO�KP�VJG�VGTOKPCN�DTQPEJKQNGU�QH�VJG�HKTUV�IGPGTCVKQP�QH�VJG

RWNOQPCT[�TGIKQP��CPF�VJGP�FGETGCUGU�TCRKFN[�FKUVCNN[�KPVQ�VJG�RWNOQPCT[�TGIKQP���6JG�OQFGNU

CNUQ�RTQXKFG�KPUKIJV�KPVQ�VJG�TQNG�VJCV�KPETGCUGF�XGPVKNCVKQP�RNC[U�KP�GPJCPEKPI�1 �KPFWEGF�

TGURQPUGU���6JG�KPETGCUGF�8 �CPF�HNQY��CUUQEKCVGF�YKVJ�GZGTEKUG�KP�JWOCPU�QT�%1 �UVKOWNCVGF6 �

XGPVKNCVKQP�KPETGCUGU�KP�TCVU��UJKHVU�1 �FQUG�HWTVJGT�KPVQ�VJG�RGTKRJGT[�QH�VJG�NWPI��ECWUKPI�C�

FKURTQRQTVKQPCVG�KPETGCUG�KP�FKUVCN�NWPI�FQUG���6JKU�RTGFKEVKQP�KU�UWRRQTVGF�D[�VJG�FCVC�QH

2QUVNGVJYCKV�GV�CN��
������KP�GZEKUGF�TCV�NWPIU�CPF�QH�*W�GV�CN��
����D��CPF�)GTTKV[�GV�CN��
�����

KP�JWOCP�NWPIU����

1\QPG�FQUKOGVT[�OQFGNU�CNUQ�JCXG�GPCDNGF�GZCOKPCVKQP�QH�TGIKQPCN�FQUKOGVT[

COQPI�RCTCNNGN�CPF�UGTKCN�CPCVQOKECN�UVTWEVWTGU���9JGP�CU[OOGVTKE�NWPI�OQTRJQNQI[�KU�WUGF�KP

FQUKOGVTKE�OQFGNU��VJG�XCTKCVKQP�QH�1 �FQUG�COQPI�CPCVQOKECNN[�GSWKXCNGPV�XGPVKNCVQT[�WPKVU�CU�

C�HWPEVKQP�QH�RCVJ�NGPIVJ�HTQO�VJG�VTCEJGC�JCU�DGGP�RTGFKEVGF�VQ�XCT[�CU�OWEJ�CU�UKZHQNF


1XGTVQP�GV�CN���������/GTEGT�GV�CN���������/GTEGT�CPF�%TCRQ���������WPKVU�YKVJ�VJG�UJQTVGT

RCVJU�CTG�GZRGEVGF�VQ�JCXG�VJG�ITGCVGT�FCOCIG���6JKU�EQWNF�JCXG�UKIPKHKECPV�KORNKECVKQPU�HQT

TGIKQPCN�QT�NQECNK\GF�FCOCIG�VQ�NWPI�VKUUWG���9JGTGCU�VJG�CXGTCIG�NWPI�FQUG�OKIJV�DG�CV�C�NGXGN

VJCV�YQWNF�DG�EQPUKFGTGF�KPUKIPKHKECPV��NQECN�TGIKQPU�QH�VJG�NWPI�OC[�TGEGKXG�UKIPKHKECPVN[

JKIJGT�VJCP�CXGTCIG�FQUGU�CPF�VJGTGHQTG�DG�CV�ITGCVGT�TKUM�HQT�EJTQPKE�GHHGEVU�

6JGQTGVKECN�OQFGNU�CNUQ�JCXG�DGGP�CRRNKGF�VQ�OCMG�RTGFKEVKQPU�CDQWV�FGNKXGTGF

FQUGU�HTQO�GZRQUWTG�UEGPCTKQU�VJCV�CTG�PQV�PGEGUUCTKN[�CEJKGXCDNG�GZRGTKOGPVCNN[���1XGTVQP�CPF
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)TCJCO�
������CPF�/KNNGT�CPF�1XGTVQP�
������JCXG�UECNGF�VJG�JWOCP�NWPI�FKOGPUKQPU�VQ

CEEQWPV�HQT�CIG�XCTKCVKQPU���6JG[�RTGFKEVGF�VJCV�.46�WRVCMG�GHHKEKGPE[�KU�PQV�UGPUKVKXG�VQ�CIG�CV

TGUVKPI�XGPVKNCVKQP��DWV�KU�CIG�FGRGPFGPV�YJGP�GZGTEKUG�EQPFKVKQPU�CTG�KPXQMGF���6JG�VQVCN

SWCPVKV[�QH�1 �CDUQTDGF�RGT�OKPWVG�KU�RTGFKEVGF�VQ�KPETGCUG�YKVJ�CIG�FWTKPI�JGCX[�YQTM�QT�

GZGTEKUG���

����� 5RGEKGU�*QOQNQI[�CPF�5GPUKVKXKV[
'ZCOKPKPI�HWPEVKQPCN�RCTCOGVGTU�OGCUWTGF�CPCNQIQWUN[�KP�JWOCPU�CPF�XCTKQWU

CPKOCN�URGEKGU�FKUENQUGU�TGOCTMCDNG�UKOKNCTKV[�KP�CEWVG�1 �KPFWEGF�GHHGEVU���6JG�VCEJ[RPGKE�

TGURQPUG�VQ�VJKU�QZKFCPV�KU�ENGCTN[�EQPEGPVTCVKQP�FGRGPFGPV�KP�DQVJ�JWOCPU�CPF�CPKOCNU�CPF

UJQYU�RCTCNNGN�GZCEGTDCVKQP�YJGP�J[RGTXGPVKNCVKQP�
G�I���GZGTEKUG�QT�%1 ��KU�UWRGTKORQUGF���

+PFGGF��TQFGPVU�CRRGCT�VQ�DG�UNKIJVN[�OQTG�TGURQPUKXG�VJCP�JWOCPU�KP�VJKU�TGICTF���9JCV�KU�PQV

MPQYP�KU�YJGVJGT�VJKU�KU�GXKFGPEG�QH�RWNOQPCT[�KTTKVCPV�UGPUKVKXKV[��RGTJCRU�CU�C�RTGNWFG�VQ

VQZKEKV[��QT�YJGVJGT�VCEJ[RPGC�KU�C�FGHGPUKXG�RQUVWTG�VCMGP�D[�VJG�TGURKTCVQT[�U[UVGO�VQ

OKPKOK\G�FKUVCN�NWPI�1 �FGRQUKVKQP���#KTYC[�QT�NWPI�TGUKUVCPEG�KP�JWOCPU�KU�PQV�CHHGEVGF�

CRRTGEKCDN[�D[�CEWVG�GZRQUWTG�VQ�1 ��GZEGRV�WPFGT�EQPFKVKQPU�QH�JGCX[�GZGTEKUG��CPKOCNU�

CRRGCT�VQ�PGGF�JKIJ�NGXGN�GZRQUWTGU�QT�URGEKCN�RTGRCTCVKQPU�VJCV�D[RCUU�PCUCN�UETWDDKPI��

&[PCOKE�NWPI�EQORNKCPEG��QP�VJG�QVJGT�JCPF��VGPFU�VQ�FGETGCUG�CETQUU�URGEKGU���*QYGXGT��VJG

GXKFGPEG�KP�DQVJ�CPKOCNU�CPF�JWOCPU�KU�PQV�CU�UVTQPI�CU�QPG�OKIJV�GZRGEV��IKXGP�VJG�FKUVCN�NWPI

FGRQUKVKQP�QH�VJKU�RQQTN[�UQNWDNG�QZKFCPV��

1\QPG�KPFWEGF�URKTQOGVTKE�EJCPIGU��VJG�JCNNOCTM�QH�TGURQPUG�KP�JWOCPU��CNUQ�QEEWT

KP�GZRQUGF�TCVU��CNVJQWIJ�VJG�TGNCVKXG�TGURQPUKXGPGUU�QH�VJGUG�CNVGTCVKQPU�KP�VJG�TQFGPV�CRRGCTU

VQ�DG�CDQWV�JCNH�VJCV�QH�VJG�JWOCP���+V�KU�WPENGCT��JQYGXGT��VJG�FGITGG�VQ�YJKEJ�CPGUVJGUKC�
TCV�

CPF�VJG�EQORCTCDKNKV[�QH�J[RGTXGPVKNCVKQP�KPFWEGF�D[�%1 �
TCV��QT�GZGTEKUG�
JWOCP��OC[�

KPHNWGPEG�VJKU�FKHHGTGPEG�KP�TGURQPUKXGPGUU���%QNNGEVKXGN[��VJG�CEWVG�HWPEVKQPCN�TGURQPUG�QH

NCDQTCVQT[�CPKOCNU�VQ�1 �CRRGCTU�SWKVG�JQOQNQIQWU�VQ�VJCV�QH�VJG�JWOCP��.KMGYKUG��VJG�UVWFKGU�

QH�$#.�EQPUVKVWGPVU�KPFKECVG�VJCV�VJG�KPHNWZ�QH�KPHNCOOCVQT[�EGNNU�CPF�RTQVGKP�HTQO�VJG�UGTWO�KU

KPHNWGPEGF�D[�URGEKGU��DWV�RGTJCRU�VQ�C�NGUU�GZVGPV�VJCP�D[�XGPVKNCVKQP�CPF�CPVKQZKFCPV�UVCVWU�

DGECWUG�CFLWUVOGPV�HQT�VJGUG�HCEVQTU�ECP�OQFWNCVG�TGURQPUGU�VQ�CRRTQZKOCVG�CPKOCN�TGURQPUGU

VQ�VJQUG�QH�JWOCPU���7PHQTVWPCVGN[��VJGUG�KPHNWGPVKCN�HCEVQTU�CTG�TCTGN[�OGCUWTGF�CPF��GXGP�NGUU

QHVGP��EQPVTQNNGF�

9JGP�JWOCPU�CTG�GZRQUGF�TGRGCVGFN[�HQT�UGXGTCN�EQPUGEWVKXG�FC[U��NWPI�HWPEVKQP

FGETGOGPVU�UWDUKFG��CPF�PQTOCN�URKTQOGVTKE�RCTCOGVGTU�CTG�TGICKPGF���6JKU�RJGPQOGPQP�QH

HWPEVKQPCN�CVVGPWCVKQP�CNUQ�JCU�DGGP�FGOQPUVTCVGF�KP�TCVU��PQV�QPN[�KP�VGTOU�QH�URKTQOGVT[��DWV

CNUQ�KP�VGTOU�QH�VJG�ENCUUKE�VCEJ[RPGKE�XGPVKNCVQT[�TGURQPUG���(WNN�QT�RCTVKCN�CVVGPWCVKQP�QH�VJG

$#.�RCTCOGVGTU�CNUQ�CRRGCTU�VQ�QEEWT�KP�DQVJ�TCVU�CPF�JWOCPU��DWV�GZRQUWTG�UEGPCTKQ�CRRGCTU

VQ�RNC[�C�TQNG��QVJGT�EGNNWNCT�EJCPIGU�KP�CPKOCNU�FQ�PQV�CVVGPWCVG���'ZKUVKPI�GRKFGOKQNQIKE

UVWFKGU�RTQXKFG�QPN[�UWIIGUVKXG�GXKFGPEG�VJCV�RGTUKUVGPV�QT�RTQITGUUKXG�FGVGTKQTCVKQP�KP�NWPI

HWPEVKQP�KU�CUUQEKCVGF�YKVJ�NQPI�VGTO�QZKFCPV�RQNNWVCPV�GZRQUWTG���6JGUG�NQPI�VGTO�GHHGEVU�CTG

VJQWIJV�VQ�DG�GZRTGUUGF�KP�VJG�HQTO�QH�OCZKOWO�CKTHNQY�QT�URKTQOGVTKE�CDPQTOCNKVKGU��DWV�VJG

HQWPFCVKQP�HQT�VJKU�EQPENWUKQP�TGOCKPU�YGCM�CPF�J[RQVJGVKECN���#PKOCN�UVWF[�FCVC��CNVJQWIJ

UWIIGUVKPI�VJCV�1 �JCU�GHHGEVU�QP�NWPI�HWPEVKQP�CV�PGCT�CODKGPV�NGXGNU��RTGUGPV�C�XCTKCDNG�

RKEVWTG�QH�TGURQPUG�VJCV�OC[�QT�OC[�PQV�TGNCVG�VQ�VGEJPKECN�EQPFKVKQPU�QH�GZRQUWTG�QT�UQOG

QVJGT��[GV�WPFKUEQXGTGF�XCTKCDNG�QH�TGURQPUG���6JWU��C�EQIGPV�KPVGTRTGVCVKQP�QH�VJG�CPKOCN

HKPFKPIU�CU�FGHKPKVKXG�GXKFGPEG�QH�EJTQPKE�FGVGTKQTCVKQP�QH�NWPI�HWPEVKQP�YQWNF�DG�FKHHKEWNV�CV

VJKU�VKOG���*QYGXGT��VJG�UWDVNG�HWPEVKQPCN�FGHGEVU�CRRCTGPV�CHVGT����VQ����OQ�QH�GZRQUWTG�CPF
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VJG�FGVCKNGF�OQTRJQOGVTKE�CUUGUUOGPVU�QH�VJG�1 �KPFWEGF�NGUKQPU�FQ�CRRGCT�EQPUKUVGPV�YKVJ�VJG�

OQFKEWO�QH�UVWFKGU�HQEWUKPI�QP�NQPI�VGTO�GHHGEVU�KP�JWOCP�RQRWNCVKQPU���$CUGF�QP�VJG

CRRCTGPV�JQOQNQI[�QH�VJGUG�TGURQPUGU�DGVYGGP�JWOCPU�CPF�NCDQTCVQT[�CPKOCNU��CPKOCN�UVWFKGU

RTQXKFG�C�OGCPU�VQ�OQTG�FKTGEVN[�CUUGUU�UWEJ�EJTQPKE�JGCNVJ�EQPEGTPU�

����� 3WCPVKVCVKXG�'ZVTCRQNCVKQP
6JG�CITGGOGPV�DGVYGGP�VJGQTGVKECN�OQFGNU�QH�1 �WRVCMG�CPF�GZRGTKOGPVCN�

FGVGTOKPCVKQPU�QH�1 �WRVCMG�GHHKEKGPE[�PQY�RTQXKFG�C�DCUKU�QP�YJKEJ�TGURQPUGU�OC[�DG�

GZCOKPGF�CU�C�HWPEVKQP�QH�FGNKXGTGF�1 �FQUG�KPUVGCF�QH�1 �GZRQUWTG�EQPEGPVTCVKQP��� �

$[�GZCOKPKPI�TGURQPUGU�CU�C�HWPEVKQP�QH�FGNKXGTGF�FQUG��VJG�IQCN�QH�SWCPVKVCVKXG�GZVTCRQNCVKQP

DGVYGGP�URGEKGU�ECP�DG�CRRTQCEJGF�

6JG�WUG�QH�FGNKXGTGF�FQUG�VQ�KPXGUVKICVG�TGURQPUGU�JCU�DGGP�GZCOKPGF�KP�VYQ

EQPVGZVU��
���KPVTCURGEKGU�EQORCTKUQPU�CPF�
���KPVGTURGEKGU�EQORCTKUQPU���9KVJ�TGURGEV�VQ

KPVTCURGEKGU�EQORCTKUQPU��/KNNGT�GV�CN��
������CUUWOGF�VJCV�VJG�TGNGXCPV�FQUG�OGFKCVKPI�VJG

JWOCP�RWNOQPCT[�HWPEVKQP�TGURQPUG�YCU�VJG�RWNOQPCT[�VKUUWG�FQUG���6JG[�VJGP�WVKNK\GF�VJG

DTGCVJKPI�RCVVGTPU��GZRQUWTG�EQPEGPVTCVKQPU��CPF�RWNOQPCT[�HWPEVKQP�TGURQPUGU�HTQO�VJG

JWOCP�UVWFKGU�QH�/E&QPPGNN�GV�CN��
������VQ�RTGFKEV�VJG�FQUG�TGURQPUG���6JG[�HQWPF�VJCV�VJGTG

YCU�IGPGTCN�CITGGOGPV�DGVYGGP�VJG�UJCRGU�QH�VJG�EQPEGPVTCVKQP�TGURQPUG�EWTXGU�CPF�VJG�FQUG�

TGURQPUG�EWTXGU�CPF�VJCV�FKHHGTGPEGU�EQWNF�DG�CEEQWPVGF�HQT�D[�VJG�VTCPUNCVKQP�DGVYGGP

GZRQUWTG�EQPEGPVTCVKQP�CPF�1 �FQUG���+P�CPQVJGT�GZCORNG�FGCNKPI�YKVJ�KPVTCURGEKGU�

EQORCTKUQPU��/KNNGT�CPF�%QPQNN[�
������EQORCTGF�VJG�FKUVTKDWVKQP�QH�RTGFKEVGF�1 �VKUUWG�FQUG�

VQ�C�XGPVKNCVQT[�WPKV�KP�C�TCV�CU�C�HWPEVKQP�QH�FKUVCPEG�HTQO�VJG�$#&,��YKVJ�VJG�FKUVTKDWVKQP�QH

CNXGQNCT�YCNN�VJKEMGPKPI�CU�C�HWPEVKQP�QH�VJG�UCOG�FKUVCPEG�OGCUWTG���/KNNGT�CPF�%QPQNN[


������HQWPF�TGOCTMCDNG�EQPUKUVGPE[�DGVYGGP�VJG�RTGFKEVGF�FQUG�FKUVTKDWVKQP�CPF�VJG�TGURQPUG

FKUVTKDWVKQP�
K�G���CU�RTGFKEVGF�FGNKXGTGF�FQUG�FGENKPGF��TGURQPUG�FGENKPGF��

+P�CP�CVVGORV�VQ�OCMG�CP�KPVGTURGEKGU�EQORCTKUQP�QH�FQUG�CPF�TGURQPUG��GZKUVKPI�QT

OQFKHKGF�OQFGNU�QH�/KNNGT�GV�CN��
�������/KNNGT�GV�CN��
�������CPF�1XGTVQP�GV�CN��
������YGTG

WUGF�VQ�RTGFKEV�FQUGU�COQPI�URGEKGU�HQT�VYQ�FKHHGTGPV�V[RGU�QH�TGURQPUGU���+P�VJG�HKTUV�ECUG��VJG

VCEJ[RPGKE�TGURQPUG�VQ�1 �CU�C�HWPEVKQP�QH�FQUG�YCU�CPCN[\GF���6JG�OCZKOWO�TCVKQ�QH�1 �� �

CNVGTGF�H�VQ�EQPVTQN�H�YCU�RNQVVGF�CU�C�HWPEVKQP�QH�VJG�CXGTCIG�EGPVTKCEKPCT�FQUG�QXGT�VJG�RGTKQF

HTQO�VJG�DGIKPPKPI�QH�GZRQUWTG�VQ�VJG�RQKPV�QH�OCZKOWO�H�TCVKQ���4CV�CPF�JWOCP�FCVC�YGTG

WUGF�HQT�VJKU�EQORCTKUQP���+V�YCU�HQWPF�VJCV��CV�EQORCTCDNG�1 �FQUGU��VJG�TGURQPUGU�QH�TCVU�

ITGCVN[�GZEGGFGF�VJCV�QH�JWOCPU�CPF�YGTG�KPKVKCVGF�CV�NQYGT�FQUGU���$[�GZCOKPKPI�VJG�FQUG

TGURQPUG�KPUVGCF�QH�VJG�EQPEGPVTCVKQP�TGURQPUG��VJG�FKHHGTGPEG�KP�VCEJ[RPGKE�TGURQPUG�DGVYGGP

TCVU�CPF�JWOCPU�KU�OCIPKHKGF���+P�CPQVJGT�GZCORNG��CP�CPCN[UKU�UKOKNCT�VQ�/KNNGT�GV�CN��
�����

YCU�RGTHQTOGF�VQ�GZCOKPG�TGEQXGTGF�$#.�RTQVGKP�CU�C�HWPEVKQP�QH�1 �FQUG�VQ�VJG�RWNOQPCT[�

TGIKQP���6JG�URGEKGU�EQPUKFGTGF�YGTG�VJG�TCV��IWKPGC�RKI��TCDDKV��CPF�JWOCP���+P�CNN�ECUGU��VJG

$#.�RTQVGKP�TGURQPUG�HQNNQYGF�C�NQI�NKPGCT�TGNCVKQPUJKR��UWIIGUVKPI�C�EQPUKUVGPE[�QH�TGURQPUG

CETQUU�URGEKGU���;GV�VJG�FCVC�HTQO�FKHHGTGPV�URGEKGU�VGPFGF�VQ�ENWUVGT�VQIGVJGT��UWIIGUVKPI

URGEKGU�URGEKHKE�UGPUKVKXKV[�HCEVQTU�

#P�CVVGORV�YCU�OCFG�VQ�CFFTGUU�SWCPVKVCVKXGN[�VJG�SWGUVKQP�QH�RQVGPVKCN�EJTQPKE

CNVGTCVKQP�QH�VJG�NWPIU�QH�RGQRNG�GZRQUGF�VQ�1 �D[�KPVGITCVKPI�FQUKOGVT[�OQFGN�RTGFKEVKQPU�CPF�

DKQNQIKECN�GHHGEVU�QDUGTXGF�KP�NCDQTCVQT[�CPKOCNU���+P�VJG�NQPI�VGTO�GZRQUWTG�UVWFKGU�UGNGEVGF

HQT�CPCN[UKU��KORQTVCPEG�YCU�RNCEGF�QP�VJG�TGNGXCPEG�QH�GZRQUWTG�EQPEGPVTCVKQPU��VJG�UKVG�QH

URGEKHKEKV[�QH�VJG�OQTRJQOGVTKE�CPCN[UKU��CPF�VJG�EQPUKUVGPE[�QH�CPCN[UKU�YKVJKP�URGEKGU���6YQ

TCV�
(�����UVWFKGU�YGTG�UGNGEVGF�VJCV�TGRTGUGPVGF�PGCT�NKHGVKOG�GZRQUWTGU�VQ�1 �QXGT�C�TCPIG�QH�
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EQPEGPVTCVKQPU�CPF�UEGPCTKQU�
%JCPI�GV�CN�����������������6YQ�OQPMG[�UVWFKGU�YGTG�CNUQ

EQPUKFGTGF���
���DQPPGV�OQPMG[U�GZRQUGF�HQT����FC[U�
*CTMGOC�GV�CN���������CPF�
��

HCUEKEWNCTKU�OQPMG[U�GZRQUGF�FCKN[�HQT����OQ�QT�FCKN[�GXGT[�QVJGT�OQPVJ�HQT����OQ�
6[NGT

GV�CN�����������6JG�DKQNQIKECN�GHHGEV�EJQUGP�HQT�GZVTCRQNCVKQP�YCU�VJG�KPETGCUGF�VJKEMPGUU�QH�VJG

CEGNNWNCT�CPF�VQVCN�KPVGTUVKVKCN�XQNWOGU�KP�VJG�2#4�TGIKQP�QH�VJG�NWPI��OGCUWTGOGPVU�YGTG�OCFG

KP�CNN�HQWT�QH�VJGUG�KPXGUVKICVKQPU���6JG�SWCPVKV[�QH�1 �RTGFKEVGF�VQ�DG�CDUQTDGF�RGT�USWCTG�

EGPVKOGVGT�QH�2#4�UWTHCEG�CTGC�YCU�EJQUGP�CU�VJG�FQUG�

)GPGTCNN[��VJG�KPHQTOCVKQP�PGGFGF�VQ�ECTT[�QWV�VJG�FQUKOGVT[�RTGFKEVKQPU�YCU�PQV

RTQXKFGF�D[�VJG�UVWFKGU���6JKU�TGSWKTGF�CUUWORVKQPU�UWEJ�CU�VJG�UECNKPI�QH�XGPVKNCVKQP

RCTCOGVGTU��XQNWOGU��CPF�UWTHCEG�CTGCU�HTQO�QPG�URGEKGU�QT�UVTCKP�VQ�CPQVJGT���6JG�CUUWORVKQP

VJCV�JCF�VJG�ITGCVGUV�KORCEV�QP�VJG�OQFGNKPI�TGUWNVU�FGCNV�YKVJ�VJG�RWNOQPCT[�TGIKQP�OCUU

VTCPUHGT�EQGHHKEKGPV���6JG�XCNWG�WUGF�HQT�VJKU�RCTCOGVGT�JCU�XGT[�NKVVNG�GZRGTKOGPVCN�LWUVKHKECVKQP

CPF�YCU�EJQUGP�VQ�DG�CRRTQZKOCVGN[�VJG�UCOG�HQT�CNN�URGEKGU�
K�G���VJG�XCNWGU�ECNEWNCVGF�D[

/KNNGT�GV�CN��=����?�HQT�JWOCPU�CPF�D[�1XGTVQP�GV�CN��=����?�HQT�TCVU����+H�VJG�XCNWG�QH�VJKU

EQGHHKEKGPV�KU�KP�HCEV�CRRTQZKOCVGN[�VJG�UCOG�HQT�CNN�VJG�URGEKGU��VJG�GZVTCRQNCVKQP�QH�GHHGEVU�KU

PQV�GZRGEVGF�VQ�DG�CHHGEVGF�D[�VJG�XCNWG�KVUGNH���(QT�VJG�JWOCP�UKOWNCVKQPU��C���[GCT�QNF�EJKNF

CPF�CP�CFWNV�QWVFQQT�UWRGTXKUQT�NKXKPI�KP�0GY�;QTM�%KV[�YGTG�EQPUKFGTGF���6JG�CEVKXKV[�CPF

GZRQUWTG�RCVVGTPU�HQT�VJGUG�J[RQVJGVKECN�RGQRNG�YGTG�IGPGTCVGF�D[�CP�GZRQUWTG�OQFGN


,QJPUQP��������HQT�#RTKN�VJTQWIJ�1EVQDGT��������6JG�NCDQTCVQT[�CPKOCN�FQUG�TGURQPUG�EWTXGU

UJQYGF�CP�CRRCTGPV�NKPGCT�TGNCVKQPUJKR�YKVJKP�URGEKGU�YKVJ�TGNCVKXGN[�JKIJ�EQTTGNCVKQP

EQGHHKEKGPVU��HTQO������VQ������FGRGPFKPI�QP�URGEKGU�CPF�GHHGEV���#UUWOKPI�VJG�TGNCVKQPUJKRU

FGRKEVGF�KP�(KIWTG�������VJG�RTGFKEVGF�FQUG�HQT�VJG�J[RQVJGVKECN�JWOCPU�KPFKECVGF�C�UGCUQPCN

TGURQPUG�HQT�VJG�EJKNF�QH�C����VQ�����KPETGCUG�KP�2#4�VKUUWG�VJKEMPGUU�CPF��HQT�VJG�CFWNV��C���

VQ�����KPETGCUG��FGRGPFKPI�QP�VJG�NCDQTCVQT[�URGEKGU�WUGF�HQT�VJG�RTGFKEVKQP�
VJG�JKIJGT�TCPIG

EQTTGURQPFU�VQ�VJG�OQPMG[����(QT�VJG�OQPMG[U��VJGTG�UGGOGF�VQ�DG�NKVVNG�TGXGTUCN�YKVJ

RQUVGZRQUWTG�VQ�CKT��YJKEJ�YCU�EQPUKUVGPV�YKVJ�VJG�EWOWNCVKXG�FQUG�J[RQVJGUKU���#NVJQWIJ�VJG

TGCFGT�UJQWNF�PQVG�VJG�PWODGT�QH�CUUWORVKQPU�VJCV�WPFGTNKG�VJGUG�RTGFKEVKQPU��VJKU�GZGTEKUG�

PGXGTVJGNGUU��UWIIGUVU�VJCV�NQPI�VGTO�1 �GZRQUWTG�EQWNF�KORCTV�C�EJTQPKE�GHHGEV�KP�JWOCPU��
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4GHGTGPEGU

#FCOU� 9� %�� 5EJGNGING� '� 5�� 5JCHHTCVJ� ,� &� 
����� 1TCN CPF QTQPCUCN DTGCVJKPI FWTKPI EQPVKPWQWU GZGTEKUG

RTQFWEG UKOKNCT TGURQPUGU VQ Q\QPG KPJCNCVKQP� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

#JCTQPUQP� '� (�� /GPMGU� *�� )WTVPGT� )�� 5YKHV� &� .�� 2TQEVQT� &� (� 
����� 'HHGEV QH TGURKTCVQT[ CKTHNQY

TCVG QP TGOQXCN QH UQNWDNG XCRQTU D[ VJG PQUG� ,� #RRN� 2J[UKQN� ��� ��������

#KUUC� /�� *CVEJ� )� '� 
����� /GVJQF HQT VTCEKPI QZ[IGP��� KP XKXQ� CRRNKECVKQP VQ Q\QPG FQUKOGVT[ KP CPKOCNU�

+P� 5KOKE� /� )�� 6C[NQT� -� #�� 9CTF� ,� (�� 8QP 5QPPVCI� %�� GFU� 1Z[IGP TCFKECNU KP DKQNQI[ CPF

OGFKEKPG� RTQEGGFKPIU QH VJG �VJ KPVGTPCVKQPCN EQPITGUU QP TCFKECNU� ,WPG�,WN[ ����� .C ,QNNC� %#�

0GY ;QTM� 0;� 2NGPWO 2TGUU� RR� �������� 
$CUKE NKHG UEKGPEGU� X� ����

#OFWT� /� 1�� 7ITQ� 8�� 7PFGTJKNN� &� 9� 
����� 4GURKTCVQT[ TGURQPUG QH IWKPGC RKIU VQ Q\QPG CNQPG CPF YKVJ

UWNHWT FKQZKFG� #O� +PF� *[I� #UUQE� ,� ��� ��������

#TCMCYC� -�� +EJKPQUG� 6�� 5CICK� /� 
����� =5RGEKGU FKHHGTGPEGU QH NKRKF RGTQZKFCVKQP CPF VJG TGNCVGF HCEVQTU KP

NWPIU QH XCTKQWU CPKOCNU GZRQUGF VQ EQODKPGF ICU QH PKVTQIGP FKQZKFG CPF Q\QPG?� +P� /WTCMCOK� /��

-CYCVC� /�� -QDC[CUJK� 6�� GFU� ='ZRGTKOGPVCN UVWFKGU QP VJG GHHGEVU QH ICUGQWU CKT RQNNWVCPVU KP

EQODKPCVKQP QP CPKOCNU?� -QMWTKVUW -QICK -GPM[WUJQ -GPM[W *QMQMW ���� ��������

$CTVNGVV� &�� ,T�� (CWNMPGT� %� 5�� ++� %QQM� -� 
����� 'HHGEV QH EJTQPKE Q\QPG GZRQUWTG QP NWPI GNCUVKEKV[ KP [QWPI

TCVU� ,� #RRN� 2J[UKQN� ��� ������

$CUUGVV� &� ,� 2�� $QYGP�-GNN[� '�� $TGYUVGT� '� .�� 'NDQP� %� .�� 4GKEJGPDCWIJ� 5� 5�� $WPVQP� 6�� -GTT� ,� 5�


����� # TGXGTUKDNG OQFGN QH CEWVG NWPI KPLWT[ DCUGF QP Q\QPG GZRQUWTG� .WPI ���� ��������

$CVGU� &� 8�� *C\WEJC� /� 
����� 6JG UJQTV�VGTO GHHGEVU QH Q\QPG QP VJG JWOCP NWPI� +P� 2TQEGGFKPIU QH VJG

EQPHGTGPEG QP JGCNVJ GHHGEVU QH CKT RQNNWVCPVU� 1EVQDGT� 9CUJKPIVQP� &%� 9CUJKPIVQP� &%� 7�5�

5GPCVG� %QOOKVVGG QP 2WDNKE 9QTMU� RR� �������� UGTKCN PQ� ������

$CVGU� &� 8�� $GNN� )� /�� $WTPJCO� %� &�� *C\WEJC� /�� /CPVJC� ,�� 2GPIGNN[� .� &�� 5KNXGTOCP� (� 
�����

5JQTV�VGTO GHHGEVU QH Q\QPG QP VJG NWPI� ,� #RRN� 2J[UKQN� ��� ��������

$GEMGVV� 9� 5�� /E&QPPGNN� 9� (�� *QTUVOCP� &� *�� *QWUG� &� '� 
����� 4QNG QH VJG RCTCU[ORCVJGVKE PGTXQWU

U[UVGO KP CEWVG NWPI TGURQPUG VQ Q\QPG� ,� #RRN� 2J[UKQN� ��� ����������

$GFK� ,� (�� *QTXCVJ� 5� /�� (QNKPUDGG� .� ,� 
����� *WOCP GZRQUWTG VQ UWNHWT FKQZKFG CPF Q\QPG KP C JKIJ

VGORGTCVWTG�JWOKFKV[ GPXKTQPOGPV� #O� +PF� *[I� #UUQE� ,� ��� ������

$GNNXKNNG� ,� 9�� 'UECTTCIC� .� #�� 9CNNGPUVGKP� 5� .�� *QWFG� 4� 9�� *QYNCPF� 9� 5� 
����� 4GNCVKXG

TGURKTCVQT[ FGRTGUUCPV GHHGEVU QH QZ[OQTRJQPG 
0WOQTRJCP� CPF OQTRJKPG� #PGUVJGUKQNQI[

��� ��������

$GP�,GDTKC� #�� 7NVOCP� ,� 5� 
����� (CUV�TGURQPFKPI EJGOKNWOKPGUEGPV Q\QPG CPCN[\GT HQT TGURKTCVQT[

CRRNKECVKQPU� 4GX� 5EK� +PUVTWO� ��� ����������

$GP�,GDTKC� #�� *W� 5��%�� 7NVOCP� ,� 5� 
����� +ORTQXGOGPVU KP C EJGOKNWOKPGUEGPV Q\QPG CPCN[\GT HQT

TGURKTCVQT[ CRRNKECVKQPU� 4GX� 5EK� +PUVTWO� ��� ����������

$GP�,GDTKC� #�� *W� 5��%�� -KV\OKNNGT� '� .�� 7NVOCP� ,� 5� 
����� 1\QPG CDUQTRVKQP KPVQ GZEKUGF RQTEKPG CPF

UJGGR VTCEJGCG D[ C DQNWU�TGURQPUG OGVJQF� 'PXKTQP� 4GU� ��� ��������

$GPPGVV� )� 
����� 1\QPG EQPVCOKPCVKQP QH JKIJ CNVKVWFG CKTETCHV ECDKPU� #GTQUR� /GF� ��� ��������
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$QQTOCP� )� #�� 5EJYCTV\� .� 9�� &WPIYQTVJ� &� .� 
����� 2WNOQPCT[ GHHGEVU QH RTQNQPIGF Q\QPG KPUWNV KP TCVU�

OQTRJQOGVTKE GXCNWCVKQP QH VJG EGPVTCN CEKPWU� .CD� +PXGUV� ��� ��������

%JCNNGP� 2� ,� 4�� *KEMKUJ� &� '�� $GFHQTF� ,� 
����� #P KPXGUVKICVKQP QH UQOG JGCNVJ JC\CTFU KP CP KPGTV�ICU

VWPIUVGP�CTE YGNFKPI UJQR� $T� ,� +PF� /GF� ��� ��������

%JCPI� *��-�� (CTJK� .� '� 
����� 1P OCVJGOCVKECN CPCN[UKU QH ICU VTCPURQTV KP VJG NWPI� 4GURKT� 2J[UKQN�

��� ��������

%JCPI� .��;�� *WCPI� ;�� 5VQEMUVKNN� $� .�� )TCJCO� ,� #�� )TQUG� '� %�� /¾PCEJG� /� )�� /KNNGT� (� ,�� %QUVC�

&� .�� %TCRQ� ,� &� 
����� 'RKVJGNKCN KPLWT[ CPF KPVGTUVKVKCN HKDTQUKU KP VJG RTQZKOCN CNXGQNCT TGIKQPU

QH TCVU EJTQPKECNN[ GZRQUGF VQ C UKOWNCVGF RCVVGTP QH WTDCP CODKGPV Q\QPG� 6QZKEQN� #RRN� 2JCTOCEQN�

���� ��������

%JCPI� .��;�� 5VQEMUVKNN� $� .�� /¾PCEJG� /� )�� /GTEGT� 4� 4�� %TCRQ� ,� &� 
����� %QPUGSWGPEGU QH

RTQNQPIGF KPJCNCVKQP QH Q\QPG QP (����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV 8+++� /QTRJQOGVTKE

CPCN[UKU QH UVTWEVWTCN CNVGTCVKQPU KP CNXGQNCT TGIKQPU� %CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG�

RR� ����� TGUGCTEJ TGRQTV PQ� ���

%JCVJCO� /� &�� 'RRNGT� ,� *�� ,T�� 5CWFGT� .� 4�� )TGGP� &�� -WNNG� 6� ,� 
����� 'XCNWCVKQP QH VJG GHHGEVU QH

XKVCOKP % QP Q\QPG�KPFWEGF DTQPEJQEQPUVTKEVKQP KP PQTOCN UWDLGEVU� #PP� 0� ;� #ECF� 5EK�

���� ��������

%NCOCPP� *� )�� $CPETQHV� 4� 9� 
����� 6QZKEKV[ QH Q\QPG KP JKIJ CNVKVWFG HNKIJV� +P� 1\QPG EJGOKUVT[ CPF

VGEJPQNQI[� RTQEGGFKPIU QH VJG KPVGTPCVKQPCN Q\QPG EQPHGTGPEG� 0QXGODGT ����� %JKECIQ� +.�

9CUJKPIVQP� &%� #OGTKECP %JGOKECN 5QEKGV[� RR� �������� 
#FXCPEGU KP EJGOKUVT[� PQ� ����

%QUVC� &� .� 
����� +PVGTRTGVCVKQP QH PGY VGEJPKSWGU WUGF KP VJG FGVGTOKPCVKQP QH RWNOQPCT[ HWPEVKQP KP TQFGPVU�

(WPFCO� #RRN� 6QZKEQN� �� ��������

%QUVC� &� .� 
����� 8GPVKNCVQT[ RCTCOGVGTU HQT VJG '2# EJTQPKE TCV UVWF[ =OGOQTCPFWO VQ ,QJP 1XGTVQP?�

4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ

.CDQTCVQT[� &GEGODGT ���

%QUVC� &� .�� -WV\OCP� 4� 5�� .GJOCPP� ,� 4�� 2QRGPQG� '� #�� &TGY� 4� 6� 
����� # UWDEJTQPKE OWNVKFQUG

Q\QPG UVWF[ KP TCVU� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN U[ORQUKWO

QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ ����� 2KPGJWTUV� 0%�

2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP OQFGTP

GPXKTQPOGPVCN VQZKEQNQI[� X� ���

%QUVC� &� .�� 5EJCHTCPM� 5� 0�� 9GJPGT� 4� 9�� ,GNNGVV� '� 
����� #NXGQNCT RGTOGCDKNKV[ VQ RTQVGKP KP TCVU

FKHHGTGPVKCNN[ UWUEGRVKDNG VQ Q\QPG� ,� #RRN� 6QZKEQN� �� ��������

%QUVC� &� .�� 5VGXGPU� /� 5�� 6GRRGT� ,� 5� 
����C� 4GRGCVGF GZRQUWTG VQ Q\QPG 
1 � CPF EJTQPKE NWPI FKUGCUG��

TGEGPV CPKOCN FCVC� 2TGUGPVGF CV� ��UV CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG�

&CNNCU� 6:� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ���������

%QUVC� &� .�� *CVEJ� )� '�� *KIJHKNN� ,�� 5VGXGPU� /� #�� 6GRRGT� ,� 5� 
����D� 2WNOQPCT[ HWPEVKQP UVWFKGU KP VJG

TCV CFFTGUUKPI EQPEGPVTCVKQP XGTUWU VKOG TGNCVKQPUJKRU QH Q\QPG 
1��� 4GUGCTEJ 6TKCPING 2CTM� 0%�

7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ .CDQTCVQT[� '2# TGRQTV PQ�

'2#�����&�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

%QUVC� &� .�� 6GRRGT� ,� 5�� .GJOCPP� ,� 4�� 9KPUGVV� &� 9�� *CVEJ� )� '�� &GXNKP� 4� $� 
����� 5VTCKP CU C

HCEVQT KP VJG OCIPKVWFG CPF VKOG`EQWTUG QH TGURQPUG VQ CEWVG Q\QPG 
1 �� C UVWF[ QH NWPI F[UHWPEVKQP�

CPF KPLWT[ KP 9KUVCT� (KUEJGT� CPF 5RTCIWG�&CYNG[ TCVU� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5�
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'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ � 'PXKTQPOGPVCN 'HHGEVU 4GUGCTEJ .CDQTCVQT[�

2WNOQPCT[ 6QZKEQNQI[ $TCPEJ�

%QUVC� &� .�� 6GRRGT� ,� 5�� 5VGXGPU� /� #�� 9CVMKPUQP� 9� 2�� &QGTHNGT� &� .�� )GN\NGKEJVGT� 6� 4�� .CUV� ,� #�


����� 4GUVTKEVKXG NWPI FKUGCUG KP TCVU GZRQUGF EJTQPKECNN[ VQ CP WTDCP RTQHKNG QH Q\QPG� #O� ,�

4GURKT� %TKV� %CTG /GF� ���� ����������

%TKUUOCP� -�� *CVEJ� )� '�� 5NCFG� 4�� 0QTYQQF� ,�� -QTGP� *� 
����� 1\QPG�KPFWEGF CNVGTCVKQPU KP XKVCOKP %

EQPEGPVTCVKQPU KP DTQPEJQCNXGQNCT NCXCIG HNWKF QH JWOCPU� TCVU� CPF IWKPGC RKIU� 4GUGCTEJ 6TKCPING

2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ � 'PXKTQPOGPVCN 'HHGEVU

4GUGCTEJ .CDQTCVQT[�

&G.WEKC� #� ,�� #FCOU� 9� %� 
����� 'HHGEVU QH 1 KPJCNCVKQP FWTKPI GZGTEKUG QP RWNOQPCT[ HWPEVKQP CPF DNQQF�

DKQEJGOKUVT[� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ������

&GVGNU� 4�� 5C[TG� ,� 9�� %QWNUQP� #� *�� 4QMCY� 5� 0�� /CUUG[� (� ,�� ,T�� 6CUJMKP� &� 2�� 9W� /��/� 
�����

6JG 7%.# RQRWNCVKQP UVWFKGU QH EJTQPKE QDUVTWEVKXG TGURKTCVQT[ FKUGCUG� +8� TGURKTCVQT[ GHHGEV QH

NQPI�VGTO GZRQUWTG VQ RJQVQEJGOKECN QZKFCPVU� PKVTQIGP FKQZKFG� CPF UWNHCVGU QP EWTTGPV CPF PGXGT

UOQMGTU� #O� 4GX� 4GURKT� &KU� ���� ��������

&GVGNU� 4�� 6CUJMKP� &� 2�� 5C[TG� ,� 9�� 4QMCY� 5� 0�� %QWNUQP� #� *�� /CUUG[� (� ,�� ,T�� 9GIOCP� &� *�


����� 6JG 7%.# RQRWNCVKQP UVWFKGU QH EJTQPKE QDUVTWEVKXG TGURKTCVQT[ FKUGCUG� �� NWPI HWPEVKQP

EJCPIGU CUUQEKCVGF YKVJ EJTQPKE GZRQUWTG VQ RJQVQEJGOKECN QZKFCPVU� C EQJQTV UVWF[ COQPI

PGXGT�UOQMGTU� %JGUV ��� ��������

&GVGNU� 4�� 6CUJMKP� &� 2�� 5C[TG� ,� 9�� 4QMCY� 5� 0�� /CUUG[� (� ,�� ,T�� %QWNUQP� #� *�� 9GIOCP� &� *�


����� 6JG 7%.# RQRWNCVKQP UVWFKGU QH %14&� :� C EQJQTV UVWF[ QH EJCPIGU KP TGURKTCVQT[ HWPEVKQP

CUUQEKCVGF YKVJ EJTQPKE GZRQUWTG VQ 51 � 01 � CPF J[FTQECTDQPU� #O� ,� 2WDNKE *GCNVJ ��� ��������Z Z

&GXNKP� 4� $�� /E&QPPGNN� 9� (�� /CPP� 4�� $GEMGT� 5�� *QWUG� &� '�� 5EJTGKPGOCEJGTU� &�� -QTGP� *� 5�


����� 'ZRQUWTG QH JWOCPU VQ CODKGPV NGXGNU QH Q\QPG HQT ��� JQWTU ECWUGU EGNNWNCT CPF DKQEJGOKECN

EJCPIGU KP VJG NWPI� #O� ,� 4GURKT� %GNN /QN� $KQN� �� ������

&GXNKP� 4� $�� (QNKPUDGG� .� ,�� $KUECTFK� (�� $GEMGT� 5�� /CFFGP� /� %�� 4QDDKPU� /�� -QTGP� *� 5� 
�����

4GRGCVGF GZRQUWTG QH JWOCPU GZRQUGF VQ Q\QPG� ++� +PHNCOOCVKQP CPF EGNN FCOCIG� 4GUGCTEJ

6TKCPING 2CTM� 0%� 7�5� 'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� 0CVKQPCN *GCNVJ CPF 'PXKTQPOGPVCN

'HHGEVU 4GUGCTEJ .CDQTCVQT[� %NKPKECN 4GUGCTEJ $TCPEJ� OCPWUETKRV KP RTGRCTCVKQP�

'NUC[GF� 0� /�� -CUU 4�� /WUVCHC� /� )�� *CEMGT� #� &�� 1URKVCN� ,� ,�� %JQY� %� -�� %TQUU� %� '� 
�����

'HHGEV QH FKGVCT[ XKVCOKP ' NGXGN QP VJG DKQEJGOKECN TGURQPUG QH TCV NWPI VQ Q\QPG KPJCNCVKQP� &TWI

0WVT� +PVGTCEV� �� ��������

'WUVKU� 5� .�� 5EJYCTV\� .� 9�� -QUEJ� 2� %�� &WPIYQTVJ� &� .� 
����� %JTQPKE DTQPEJKQNKVKU KP PQPJWOCP

RTKOCVGU CHVGT RTQNQPIGF Q\QPG GZRQUWTG� #O� ,� 2CVJQN� ���� ��������

(QNKPUDGG� .� ,�� 4CXGP� 2� $� 
����� 'ZGTEKUG CPF CKT RQNNWVKQP� ,� 5RQTVU 5EK� �� ������

(QNKPUDGG� .� ,�� 5KNXGTOCP� (�� 5JGRJCTF� 4� ,� 
����� 'ZGTEKUG TGURQPUGU HQNNQYKPI Q\QPG GZRQUWTG� ,� #RRN�

2J[UKQN� ��� ���������

(QNKPUDGG� .� ,�� *QTXCVJ� 5� /�� 4CXGP� 2� $�� $GFK� ,� (�� /QTVQP� #� 4�� &TKPMYCVGT� $� .�� $QNFWCP� 0� 9��

)NKPGT� ,� #� 
����� +PHNWGPEG QH GZGTEKUG CPF JGCV UVTGUU QP RWNOQPCT[ HWPEVKQP FWTKPI Q\QPG

GZRQUWTG� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������
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(QNKPUDGG� .� ,�� $GFK� ,� (�� *QTXCVJ� 5� /� 
����� 4GURKTCVQT[ TGURQPUGU KP JWOCPU TGRGCVGFN[ GZRQUGF VQ NQY

EQPEGPVTCVKQPU QH Q\QPG� #O� 4GX� 4GURKT� &KU� ���� ��������

(QNKPUDGG� .� ,�� /E&QPPGNN� 9� (�� *QTUVOCP� &� *� 
����� 2WNOQPCT[ HWPEVKQP CPF U[ORVQO TGURQPUGU CHVGT

����JQWT GZRQUWTG VQ ���� RRO Q\QPG YKVJ OQFGTCVG GZGTEKUG� ,#2%# ��� ������

(TGFDGTI� ,� ,�� 9QJN� /� $�� )NCUU� )� /�� &QTMKP� *� .� 
����� #KTYC[ CTGC D[ CEQWUVKE TGHNGEVKQPU OGCUWTGF

CV VJG OQWVJ� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

)GTTKV[� 6� 4� 
����� 0CUQRJCT[PIGCN WRVCMG QH Q\QPG KP JWOCPU CPF CPKOCNU� +P� %TCRQ� ,� &�� /KNNGT� (� ,��

5OQNMQ� '� &�� )TCJCO� ,� #�� *C[GU� #� 9�� GFU� 'ZVTCRQNCVKQP QH FQUKOGVTKE TGNCVKQPUJKRU HQT

KPJCNGF RCTVKENGU CPF ICUGU� 5CP &KGIQ� %#� #ECFGOKE 2TGUU� +PE�� RR� ��������

)GTTKV[� 6� 4�� /E&QPPGNN� 9� (� 
����� &Q HWPEVKQPCN EJCPIGU KP JWOCPU EQTTGNCVG YKVJ VJG CKTYC[ TGOQXCN

GHHKEKGPE[ QH Q\QPG! +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU�

#VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 75�&WVEJ

KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU�

'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

)GTTKV[� 6� 4�� 9KGUVGT� /� ,� 
����� 'ZRGTKOGPVCN OGCUWTGOGPVU QH VJG WRVCMG QH Q\QPG KP TCVU CPF JWOCP

UWDLGEVU� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG� 0GY

;QTM� 0;� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ��������

)GTTKV[� 6� 4�� 9GCXGT� 4� #�� $GTPVUGP� ,�� *QWUG� &� '�� 1	0GKN� ,� ,� 
����� 'ZVTCVJQTCEKE CPF KPVTCVJQTCEKE

TGOQXCN QH 1 KP VKFCN�DTGCVJKPI JWOCPU� ,� #RRN� 2J[UKQN� ��� ���������

)GTTKV[� 6� 4�� /E&QPPGNN� 9� (�� 1	0GKN� ,� ,� 
����� 'ZRGTKOGPVCN Q\QPG FQUKOGVT[ KP JWOCPU� ,� #GTQUQN

/GF� �� ��������

)GTTKV[� 6� 4�� $GPPGVV� 9� &�� -GJTN� *�� &G9KVV� 2� ,� 
����� /WEQEKNKCT[ ENGCTCPEG QH KPJCNGF RCTVKENGU

OGCUWTGF CV � J CHVGT Q\QPG GZRQUWTG KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ����������

)GTTKV[� 6� 4�� /E&QPPGNN� 9� (�� *QWUG� &� '� 
����� 6JG TGNCVKQPUJKR DGVYGGP FGNKXGTGF Q\QPG FQUG CPF

HWPEVKQPCN TGURQPUGU KP JWOCPU� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

)GTTKV[� 6� 4�� $KUECTFK� (�� 5VTQPI� #�� )CTNKPIVQP� #� 4�� $TQYP� ,� 5�� $TQODGTI� 2� #� 
����� $TQPEJQUEQRKE

FGVGTOKPCVKQP QH Q\QPG WRVCMG KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ��������

)KDDQPU� 5� +�� #FCOU� 9� %� 
����� %QODKPGF GHHGEVU QH Q\QPG GZRQUWTG CPF CODKGPV JGCV QP GZGTEKUKPI

HGOCNGU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

)QPI� *�� ,T�� $TCFNG[� 2� 9�� 5KOOQPU� /� 5�� 6CUJMKP� &� 2� 
����� +ORCKTGF GZGTEKUG RGTHQTOCPEG CPF

RWNOQPCT[ HWPEVKQP KP GNKVG E[ENKUVU FWTKPI NQY�NGXGN Q\QPG GZRQUWTG KP C JQV GPXKTQPOGPV� #O� 4GX�

4GURKT� &KU� ���� ��������

)QTFQP� %� ,� 
����� 6QZKE�KPFWEGF J[RQVJGTOKC CPF J[RQOGVCDQNKUO� FQ VJG[ KPETGCUG WPEGTVCKPV[ KP VJG

GZVTCRQNCVKQP QH VQZKEQNQIKECN FCVC HTQO GZRGTKOGPVCN CPKOCNU VQ JWOCPU! 0GWTQUEK� $KQDGJCX� 4GX�

��� ������

)QTFQP� .� /�� ,GPUGP� (� %�� %WTVCKP� %� %�� /QDNG[� 2� 9�� #NQKC� 4� %� 
����� 6JGTOQVTQRKE NKRKF RJCUG

UGRCTCVKQP KP VJG JWOCP KOOWPQFGHKEKGPE[ XKTWU� $KQEJKO� $KQRJ[U� #EVC ���� ��������

)TCJCO� ,� #�� *CVEJ� )� '� 
����� 6JG KPVGITCVKQP QH URGEKGU UGPUKVKXKV[ CPF FQUKOGVT[ KP VJG GZVTCRQNCVKQP QH

Q\QPG CPF PKVTQIGP FKQZKFG JGCNVJ FCVC HTQO CPKOCN VQ OCP� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG
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#KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG� 5CP (TCPEKUEQ� %#� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN

#UUQEKCVKQP� TGRQTV PQ� ��������

)TQUG� '� %�� 5VGXGPU� /� #�� *CVEJ� )� '�� ,CUMQV� 4� *�� 5GNITCFG� /� ,� -�� 5VGCF� #� )�� %QUVC� &� .��

)TCJCO� ,� #� 
����� 6JG KORCEV QH C ���OQPVJ GZRQUWTG VQ C FKWTPCN RCVVGTP QH Q\QPG QP RWNOQPCT[

HWPEVKQP� CPVKQZKFCPV DKQEJGOKUVT[ CPF KOOWPQNQI[� 4GUGCTEJ 6TKCPING 2CTM� 0%� 7�5�

'PXKTQPOGPVCN 2TQVGEVKQP #IGPE[� *GCNVJ 'HHGEVU 4GUGCTEJ .CDQTCVQT[� '2# TGRQTV PQ�

'2#�����&�������� #XCKNCDNG HTQO� 06+5� 5RTKPIHKGNF� 8#� 2$����������

)TQVDGTI� ,� $� 
����� )CU CDUQTRVKQP KP RWNOQPCT[ CKTYC[U CV NQY 2GENGV PWODGT� ,� $KQOGEJ� 'PI�

���� ��������

)TQVDGTI� ,� $�� 5JGVJ� $� 8�� /QEMTQU� .� (� 
����� #P CPCN[UKU QH RQNNWVCPV ICU VTCPURQTV CPF CDUQTRVKQP KP

RWNOQPCT[ CKTYC[U� ,� $KQOGEJ� 'PI� ���� ��������

)W[VQP� #� %� 
����� /GCUWTGOGPV QH VJG TGURKTCVQT[ XQNWOGU QH NCDQTCVQT[ CPKOCNU� #O� ,� 2J[UKQN� ���� ������

*CEMPG[� ,� &�� .KPP� 9� 5�� $WEMNG[� 4� &�� 2GFGTUGP� '� '�� -CTW\C� 5� -�� .CY� &� %�� (KUEJGT� &� #�


����� 'ZRGTKOGPVCN UVWFKGU QP JWOCP JGCNVJ GHHGEVU QH CKT RQNNWVCPVU� +� FGUKIP EQPUKFGTCVKQPU� #TEJ�

'PXKTQP� *GCNVJ ��� ��������

*CEMPG[� ,� &�� .KPP� 9� 5�� /QJNGT� ,� )�� %QNNKGT� %� 4� 
����� #FCRVCVKQP VQ UJQTV�VGTO TGURKTCVQT[ GHHGEVU QH

Q\QPG KP OGP GZRQUGF TGRGCVGFN[� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ������

*CNNGVV� 9� ;� 
����� 'HHGEV QH Q\QPG CPF EKICTGVVG UOQMG QP NWPI HWPEVKQP� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

*CPPC� .� /�� 5EJGTGT� 2� 9� 
����� /GCUWTGOGPV QH NQECN OCUU VTCPUHGT EQGHHKEKGPVU KP C ECUV OQFGN QH VJG

JWOCP WRRGT TGURKTCVQT[ VTCEV� ,� $KQOGEJ� 'PI� ���� ������

*CPPC� .� /�� (TCPM� 4�� 5EJGTGT� 2� 9� 
����� #DUQTRVKQP QH UQNWDNG ICUGU CPF XCRQTU KP VJG TGURKTCVQT[

U[UVGO� +P� %JCPI� *� -�� 2CKXC� /�� GFU� 4GURKTCVQT[ RJ[UKQNQI[� CP CPCN[VKECN CRRTQCEJ� 0GY

;QTM� 0;� /CTEGN &GMMGT� +PE�� RR� �������� 
.GPHCPV� %�� GF� .WPI DKQNQI[ KP JGCNVJ CPF FKUGCUG�

X� ����

*CPUGP� ,� '�� #ORC[C� '� 2� 
����� *WOCP CKT URCEG UJCRGU� UK\GU� CTGCU� CPF XQNWOGU� ,� #RRN� 2J[UKQN�

��� ��������

*CTMGOC� ,� 4�� /CWFGTN[� ,� .�� *CJP� (� (� 
����� 6JG GHHGEVU QH GORJ[UGOC QP QZ[IGP VQZKEKV[ KP TCVU�

#O� 4GX� 4GURKT� &KU� ���� ����������

*CTMGOC� ,� 4�� 2NQRRGT� %� )�� *[FG� &� /�� 5V� )GQTIG� ,� #�� 9KNUQP� &� 9�� &WPIYQTVJ� &� .� 
�����

4GURQPUG QH OCECSWG DTQPEJKQNCT GRKVJGNKWO VQ CODKGPV EQPEGPVTCVKQPU QH Q\QPG� #O� ,� 2CVJQN�

���� ��������

*CTV� /� %�� 1T\CNGUK� /� /�� %QQM� %� &� 
����� 4GNCVKQP DGVYGGP CPCVQOKE TGURKTCVQT[ FGCF URCEG CPF DQF[

UK\G CPF NWPI XQNWOG� ,� #RRN� 2J[UKQN� ��� ��������

*CVEJ� )� '�� #KUUC� /� 
����� &GVGTOKPCVKQP QH CDUQTDGF FQUG QH Q\QPG KP CPKOCNU CPF JWOCPU WUKPI UVCDNG

KUQVQRG 
QZ[IGP���� VTCEKPI� 2TGUGPVGF CV� ��VJ CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN

#UUQEKCVKQP� ,WPG� 0GY ;QTM� 0;� 2KVVUDWTIJ� 2#� #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ�

��������

*CVEJ� )� '�� 5NCFG� 4�� 5VGCF� #� )�� )TCJCO� ,� #� 
����� 5RGEKGU EQORCTKUQP QH CEWVG KPJCNCVKQP VQZKEKV[ QH

Q\QPG CPF RJQUIGPG� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ������
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*CVEJ� )� '�� 9KGUVGT� /� ,�� 1XGTVQP� ,� *�� ,T�� #KUUC� /� 
����� 4GURKTCVQT[ VTCEV FQUKOGVT[ QH =��?1�NCDGNGF

Q\QPG KP TCVU� KORNKECVKQPU HQT C TCV�JWOCP GZVTCRQNCVKQP QH Q\QPG FQUG� +P� 5EJPGKFGT� 6�� .GG� 5�

&�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU�

RTQEGGFKPIU QH VJG �TF 75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU�

#OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN

UEKGPEG ����

*CVEJ� )� '�� 5NCFG� 4�� *CTTKU� .� 2�� /E&QPPGNN� 9� (�� &GXNKP� 4� $�� -QTGP� *� 5�� %QUVC� &� .��

/E-GG� ,� 
����� 1\QPG FQUG CPF GHHGEV KP JWOCPU CPF TCVU� C EQORCTKUQP WUKPI QZ[IGP��� NCDGNKPI

CPF DTQPEJQCNXGQNCT NCXCIG� #O� ,� 4GURKT� %TKV� %CTG /GF� ���� ��������

*C\WEJC� /� ,� 
����� 4GNCVKQPUJKR DGVYGGP Q\QPG GZRQUWTG CPF RWNOQPCT[ HWPEVKQP EJCPIGU� ,� #RRN� 2J[UKQN�

��� ����������

*C\WEJC� /� ,�� $CVGU� &� 8�� $TQODGTI� 2� #� 
����� /GEJCPKUO QH CEVKQP QH Q\QPG QP VJG JWOCP NWPI�

,� #RRN� 2J[UKQN� ��� ����������

*QHOCPP� 9�� /CTVQPGP� 6� $�� )TCJCO� 4� %� 
����� 2TGFKEVGF FGRQUKVKQP QH PQPJ[ITQUEQRKE CGTQUQNU KP VJG

JWOCP NWPI CU C HWPEVKQP QH UWDLGEV CIG� ,� #GTQUQN /GF� �� ������

*QTUHKGNF� -�� &CTV� )�� 1NUQP� &� '�� (KNNG[� )� (�� %WOOKPI� )� 
����� /QFGNU QH VJG JWOCP DTQPEJKCN VTGG� ,�

#RRN� 2J[UKQN� ��� ��������

*QTUVOCP� &� *�� (QNKPUDGG� .� ,�� +XGU� 2� ,�� #DFWN�5CNCCO� 5�� /E&QPPGNN� 9� (� 
����� 1\QPG EQPEGPVTCVKQP

CPF RWNOQPCT[ TGURQPUG TGNCVKQPUJKRU HQT ����JQWT GZRQUWTGU YKVJ HKXG JQWTU QH OQFGTCVG GZGTEKUG VQ

����� ����� CPF ���� RRO� #O� 4GX� 4GURKT� &KU� ���� ����������

*QVEJMKUU� ,� #�� *CTMGOC� ,� 4�� 5WP� ,� &�� *GPFGTUQP� 4� (� 
����� %QORCTKUQP QH CEWVG Q\QPG�KPFWEGF PCUCN

CPF RWNOQPCT[ KPHNCOOCVQT[ TGURQPUGU KP TCVU� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������

*W� 5� 
����� 0QPKPXCUKXG FGVGTOKPCVKQP QH Q\QPG FKUVTKDWVKQP KP VJG JWOCP NWPI CKTYC[U =2J�&� VJGUKU?�

*W� 5� %�� $GP�,GDTKC� #�� 7NVOCP� ,� 5� 
����C� 5KOWNCVKQP QH Q\QPG WRVCMG FKUVTKDWVKQP KP VJG JWOCP CKTYC[U D[

QTVJQIQPCN EQNNQECVKQP QP HKPKVG GNGOGPVU� %QORWV� $KQOGF� 4GU� ��� ��������

*W� 5� %�� $GP�,GDTKC� #�� 7NVOCP� ,� 5� 
����D� .QPIKVWFKPCN FKUVTKDWVKQP QH Q\QPG CDUQTRVKQP KP VJG NWPI� SWKGV

TGURKTCVKQP KP JGCNVJ[ UWDLGEVU� ,� #RRN� 2J[UKQN� ��� ����������

*W� 5��%�� $GP�,GDTKC� #�� 7NVOCP� ,� 5� 
����� .QPIKVWFKPCN FKUVTKDWVKQP QH Q\QPG CDUQTRVKQP KP VJG NWPI� GHHGEVU

QH TGURKTCVQT[ HNQY� ,� #RRN� 2J[UKQN� ��� ��������

*WPVGT� #� 4�� 2NGWXT[� $� ,�� 4GGU� ,� /� *� 
����� 6JG TGURKTCVQT[ FGRTGUUCPV GHHGEVU QH DCTDKVWTCVGU CPF

PCTEQVKE CPCNIGUKEU KP VJG WPCPCGUVJGVK\GF TCDDKV� $T� ,� #PCGUVJ� ��� ��������

*[FG� &� /�� *WDDCTF� 9� %�� 9QPI� 8�� 9W� 4�� 2KPMGTVQP� -�� 2NQRRGT� %� )� 
����� 1\QPG�KPFWEGF CEWVG

VTCEJGQDTQPEJKCN GRKVJGNKCN KPLWT[� TGNCVKQPUJKR VQ ITCPWNQE[VG GOKITCVKQP KP VJG NWPI� #O� ,� 4GURKT�

%GNN /QN� $KQN� �� ��������

*[PGU� $�� 5KNXGTOCP� (�� %QNG� 2�� %QTG[� 2� 
����� 'HHGEVU QH Q\QPG GZRQUWTG� C EQORCTKUQP DGVYGGP QTCN CPF

PCUCN DTGCVJKPI� #TEJ� 'PXKTQP� *GCNVJ ��� ��������

+PVGTPCVKQPCN %QOOKUUKQP QP 4CFKQNQIKECN 2TQVGEVKQP� 
����� 4GRQTV QH VJG 6CUM )TQWR QP TGHGTGPEG OCP� 1ZHQTF�

7PKVGF -KPIFQO� 2GTICOQP 2TGUU .VF�� +%42 RWDNKECVKQP PQ� ���
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,CGIGT� 4� ,�� )GCTJCTV� ,� /� 
����� 4GURKTCVQT[ CPF OGVCDQNKE TGURQPUG QH TCVU CPF OKEG VQ HQTOCNKP XCRQT�

6QZKEQNQI[ ��� ��������

,QJPUQP� 6� 4� 
����� 1PG�OKPWVG Q\QPG GZRQUWTG UGSWGPEGU HQT UGNGEVGF 0GY ;QTM EQJQTVU =NGVVGT VQ

&T� ,QJP *� 1XGTVQP� 7�5� '2#?� &WTJCO� 0%� +PVGTPCVKQPCN 6GEJPQNQI[ %QTRQTCVKQP�

0QXGODGT ���

-CDGN� ,� 4�� $GP�,GDTKC� $�� 7NVOCP� ,� 5� 
����� .QPIKVWFKPCN FKUVTKDWVKQP QH Q\QPG CDUQTRVKQP KP VJG NWPI�

EQORCTKUQP QH PCUCN CPF QTCN SWKGV DTGCVJKPI� ,� #RRN� 2J[UKQN� ��� ����������

-NGGDGTIGT� 5� 4�� $CUUGVV� &� ,� 2�� ,CMCD� )� ,�� .GXKVV� 4� %� 
����� # IGPGVKE OQFGN HQT GXCNWCVKQP QH

UWUEGRVKDKNKV[ VQ Q\QPG�KPFWEGF KPHNCOOCVKQP� #O� ,� 2J[UKQN� ���� .����.����

-NGKPHGNF� /�� )KGN� %�� 6CDGTUJCY� +� 4� 
����� *GCNVJ JC\CTFU CUUQEKCVGF YKVJ KPGTV�ICU�UJKGNFGF OGVCN CTE

YGNFKPI� #/# #TEJ� +PF� *GCNVJ ��� ������

-NKOGPV� 8� 
����� 5KOKNCTKV[ CPF FKOGPUKQPCN CPCN[UKU� GXCNWCVKQP QH CGTQUQN FGRQUKVKQP KP VJG NWPIU QH NCDQTCVQT[

CPKOCNU CPF OCP� (QNKC /QTRJQN� 
2TCIWG� ��� ������

-QFCXCPVK� 7� 2�� *CVEJ� )� '�� 5VCTEJGT� $�� )KTK� 5� 0�� 9KPUGVV� &�� %QUVC� &� .� 
����� 1\QPG�KPFWEGF

RWNOQPCT[ HWPEVKQPCN� RCVJQNQIKECN� CPF DKQEJGOKECN EJCPIGU KP PQTOCN CPF XKVCOKP %�FGHKEKGPV

IWKPGC RKIU� (WPFCO� #RRN� 6QZKEQN� ��� ��������

-QTGP� *� 5�� &GXNKP� 4� $�� )TCJCO� &� '�� /CPP� 4�� /E)GG� /� 2�� *QTUVOCP� &� *�� -Q\WODQ� 9� ,��

$GEMGT� 5�� *QWUG� &� '�� /E&QPPGNN� 9� (�� $TQODGTI� 2� #� 
����C� 1\QPG�KPFWEGF

KPHNCOOCVKQP KP VJG NQYGT CKTYC[U QH JWOCP UWDLGEVU� #O� 4GX� 4GURKT� &KU� ���� ��������

-QTGP� *� 5�� &GXNKP� 4� $�� )TCJCO� &� '�� /CPP� 4�� /E&QPPGNN� 9� (� 
����D� 6JG KPHNCOOCVQT[ TGURQPUG

KP JWOCP NWPI GZRQUGF VQ CODKGPV NGXGNU QH Q\QPG� +P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4��

)TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF

75�&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ ����� 0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG

0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU� RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

-QTGP� *� 5�� &GXNKP� 4� $�� $GEMGT� 5�� 2GTG\� 4�� /E&QPPGNN� 9� (� 
����� 6KOG�FGRGPFGPV EJCPIGU QH

OCTMGTU CUUQEKCVGF YKVJ KPHNCOOCVKQP KP VJG NWPIU QH JWOCPU GZRQUGF VQ CODKGPV NGXGNU QH Q\QPG�

6QZKEQN� 2CVJQN� ��� ��������

-QTGP� *� 5�� &GXNKP� 4� $�� $GEMGT� 5� 
����� 1\QPG�KPFWEGF KPHNCOOCVQT[ TGURQPUG KP RWNOQPCT[ EGNNU�

+P� 5JQQM� .� $�� .CUMKP� &� .�� GFU� :GPQDKQVKEU CPF KPHNCOOCVKQP� TQNGU QH E[VQMKPGU CPF ITQYVJ

HCEVQTU� 1TNCPFQ� (.� #ECFGOKE 2TGUU� RR� ��������

-QUEJ� 2� %�� )KNNGURKG� ,� 4�� $GTT[� ,� &� 
����� (NQY�XQNWOG EWTXGU CPF VQVCN RWNOQPCT[ TGUKUVCPEG KP PQTOCN

DQPPGV CPF TJGUWU OQPMG[U� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

.CK� ;��.�� 6UW[C� ;�� *KNFGDTCPFV� ,� 
����� 8GPVKNCVQT[ TGURQPUGU VQ %1 GZRQUWTG KP VJG TCV� ,� #RRN� 2J[UKQN���

4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

.COO� 9� ,� '�� *KNFGDTCPFV� ,� 4�� *KNFGDTCPFV� ,�� .CK� ;��.� 
����� 'PF�GZRKTCVQT[ XQNWOG KP VJG TCV� GHHGEVU

QH EQPUEKQWUPGUU CPF DQF[ RQUKVKQP� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ���

����������

.CUV� ,� #�� )GN\NGKEJVGT� 6� 4�� *CTMGOC� ,�� *CYM� 5� 
����� %QPUGSWGPEGU QH RTQNQPIGF KPJCNCVKQP QH Q\QPG QP

(KUEJGT�����0 TCVU� EQNNCDQTCVKXG UVWFKGU� 2CTV +� %QPVGPV CPF ETQUU�NKPMKPI QH NWPI EQNNCIGP�

%CODTKFIG� /#� *GCNVJ 'HHGEVU +PUVKVWVG� TGUGCTEJ TGRQTV PQ� ���
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.GHQJP� #� 5�� 'FYCTFU� 2� ,�� #FCOU� /� $� 
����� 6JG EJCTCEVGTK\CVKQP QH Q\QPG GZRQUWTGU KP TWTCN 9GUV

8KTIKPKC CPF 8KTIKPKC� ,� #KT 9CUVG /CPCIG� #UUQE� ��� ����������

.GKVJ� &� '� 
����� %QORCTCVKXG OCOOCNKCP TGURKTCVQT[ OGEJCPKEU� 2J[UKQNQIKUV ��� ��������

/CTVKP�$QF[� 4� .�� 5KPENCKT� ,� &� 
����� #PCN[UKU QH TGURKTCVQT[ RCVVGTPU KP VJG CYCMG CPF KP VJG JCNQVJCPG

CPCGUVJGVKUGF TCV� 4GURKT� 2J[UKQN� ��� ��������

/CWFGTN[� ,� .� 
����� 4GURKTCVQT[ HWPEVKQP TGURQPUGU QH CPKOCNU CPF OCP VQ QZKFCPV ICUGU CPF VQ RWNOQPCT[

GORJ[UGOC� ,� 6QZKEQN� 'PXKTQP� *GCNVJ ��� ��������

/CWFGTN[� ,� .� 
����� 4GURKTCVKQP QH (��� TCVU KP PQUG�QPN[ KPJCNCVKQP GZRQUWTG VWDGU� ,� #RRN� 6QZKEQN�

�� ������

/CWV\� 9� ,�� $WHCNKPQ� %� 
����� $TGCVJKPI RCVVGTP CPF OGVCDQNKE TCVG TGURQPUGU QH TCVU GZRQUGF VQ Q\QPG�

4GURKT� 2J[UKQN� ��� ������

/CWV\� 9� ,�� $WHCNKPQ� %�� -NGKPOCP� /� 6�� .GLPKGMU� 4� /�� 2JCNGP� 4� (� 
����� 2WNOQPCT[ HWPEVKQP QH

GZGTEKUKPI FQIU GZRQUGF VQ Q\QPG CNQPG QT KP EQODKPCVKQP YKVJ 51� CPF CEKF CGTQUQN� 2TGUGPVGF CV�

��VJ CPPWCN OGGVKPI QH VJG #KT 2QNNWVKQP %QPVTQN #UUQEKCVKQP� ,WPG� &GVTQKV� /+� 2KVVUDWTIJ� 2#� #KT

2QNNWVKQP %QPVTQN #UUQEKCVKQP� RCRGT PQ� ��������

/E&QPPGNN� 9� (�� *QTUVOCP� &� *�� *C\WEJC� /� ,�� 5GCN� '�� ,T�� *CCM� '� &�� 5CNCCO� 5� #�� *QWUG� &� '�


����� 2WNOQPCT[ GHHGEVU QH Q\QPG GZRQUWTG FWTKPI GZGTEKUG� FQUG�TGURQPUG EJCTCEVGTKUVKEU� ,� #RRN�

2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������

/E&QPPGNN� 9� (�� *QTUVOCP� &� *�� #DFWN�5CNCCO� 5�� 4CIIKQ� .� ,�� )TGGP� ,� #� 
����� 6JG TGURKTCVQT[

TGURQPUGU QH UWDLGEVU YKVJ CNNGTIKE TJKPKVKU VQ Q\QPG GZRQUWTG CPF VJGKT TGNCVKQPUJKR VQ PQPURGEKHKE

CKTYC[ TGCEVKXKV[� 6QZKEQN� +PF� *GCNVJ �� ��������

/GTEGT� 4� 4�� %TCRQ� ,� &� 
����� 6JTGG�FKOGPUKQPCN CPCN[UKU QH NWPI UVTWEVWTG CPF KVU CRRNKECVKQP VQ RWNOQPCT[

FQUKOGVT[ OQFGNU� +P� )CTFPGT� &� '�� %TCRQ� ,� &�� /E%NGNNCP� 4� 1�� GFU� 6QZKEQNQI[ QH VJG NWPI�

�PF GF� 0GY ;QTM� 0;� 4CXGP 2TGUU� RR� �������� 
6CTIGV QTICP VQZKEQNQI[ UGTKGU��

/GTEGT� 4� 4�� .CEQ� ,� /�� %TCRQ� ,� &� 
����� 6JTGG�FKOGPUKQPCN TGEQPUVTWEVKQP QH CNXGQNK KP VJG TCV NWPI HQT

RTGUUWTG�XQNWOG TGNCVKQPUJKRU� ,� #RRN� 2J[UKQN� ��� ����������

/GTEGT� 4� 4�� #PLKNXGN� 5�� /KNNGT� (� ,�� %TCRQ� ,� &� 
����� +PJQOQIGPGKV[ QH XGPVKNCVQT[ WPKV XQNWOG CPF KVU

GHHGEVU QP TGCEVKXG ICU WRVCMG� ,� #RRN� 2J[UKQN� ��� ����������

/GTEGT� 4� 4�� 4WUUGNN� /� .�� 4QIINK� 8� .�� %TCRQ� ,� &� 
����C� %GNN PWODGT CPF FKUVTKDWVKQP KP JWOCP CPF

TCV CKTYC[U� #O� ,� 4GURKT� %GNN /QN� $KQN� ��� ��������

/GTEGT� 4� 4�� 4WUUGNN� /� .�� %TCRQ� ,� &� 
����D� #NXGQNCT UGRVCN UVTWEVWTG KP FKHHGTGPV URGEKGU� ,� #RRN�

2J[UKQN� ��� ����������

/KNNGT� (� ,� 
����� # OCVJGOCVKECN OQFGN QH VTCPURQTV CPF TGOQXCN QH Q\QPG KP OCOOCNKCP NWPIU =2J�&� VJGUKU?�

4CNGKIJ� 0%� 0QTVJ %CTQNKPC 5VCVG 7PKXGTUKV[� #XCKNCDNG HTQO� 7PKXGTUKV[ /KETQHKNOU +PVGTPCVKQPCN�

#PP #TDQT� /+� RWDNKECVKQP PQ� ���������

/KNNGT� (� ,�� %QPQNN[� 4� $� 
����� 7PEGTVCKPVKGU KP JGCNVJ TKUM CUUGUUOGPVU� EQOOGPVCT[ QP UGNGEVGF KUUWGU CPF

TGUGCTEJ PGGFU� +P� .GG� 5� &�� 5EJPGKFGT� 6�� GFU� %QORCTCVKXG TKUM CPCN[UKU CPF RTKQTKV[ UGVVKPI HQT

CKT RQNNWVKQP KUUWGU� RTQEGGFKPIU QH VJG �VJ 7�5��&WVEJ KPVGTPCVKQPCN U[ORQUKWO� ,WPG �����

-G[UVQPG� %1� 2KVVUDWTIJ� 2#� #KT � 9CUVG /CPCIGOGPV #UUQEKCVKQP� RR� ������ 8+2����
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/KNNGT� (� ,�� 1XGTVQP� ,� *� 
����� %TKVKECN KUUWGU KP KPVTC� CPF KPVGTURGEKGU FQUKOGVT[ QH Q\QPG�

+P� 5EJPGKFGT� 6�� .GG� 5� &�� 9QNVGTU� )� ,� 4�� )TCPV� .� &�� GFU� #VOQURJGTKE Q\QPG TGUGCTEJ

CPF KVU RQNKE[ KORNKECVKQPU� RTQEGGFKPIU QH VJG �TF 7�5��&WVEJ KPVGTPCVKQPCN U[ORQUKWO� /C[ �����

0KLOGIGP� 6JG 0GVJGTNCPFU� #OUVGTFCO� 6JG 0GVJGTNCPFU� 'NUGXKGT 5EKGPEG 2WDNKUJGTU�

RR� �������� 
5VWFKGU KP GPXKTQPOGPVCN UEKGPEG ����

/KNNGT� (� ,�� /GP\GN� &� $�� %QHHKP� &� .� 
����� 5KOKNCTKV[ DGVYGGP OCP CPF NCDQTCVQT[ CPKOCNU KP TGIKQPCN

RWNOQPCT[ FGRQUKVKQP QH Q\QPG� 'PXKTQP� 4GU� ��� �������

/KNNGT� (� ,�� /E0GCN� %� #�� -KTV\� ,� /�� )CTFPGT� &� '�� %QHHKP� &� .�� /GP\GN� &� $� 
�����

0CUQRJCT[PIGCN TGOQXCN QH Q\QPG KP TCDDKVU CPF IWKPGC RKIU� 6QZKEQNQI[ ��� ��������

/KNNGT� (� ,�� 1XGTVQP� ,� *�� ,T�� ,CUMQV� 4� *�� /GP\GN� &� $� 
����� # OQFGN QH VJG TGIKQPCN WRVCMG QH ICUGQWU

RQNNWVCPVU KP VJG NWPI� +� VJG UGPUKVKXKV[ QH VJG WRVCMG QH Q\QPG KP VJG JWOCP NWPI VQ NQYGT TGURKTCVQT[

VTCEV UGETGVKQPU CPF GZGTEKUG� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ������

/KNNGT� (� ,�� 1XGTVQP� ,� *�� )GTTKV[� 6� 4�� )TCJCO� 4� %� 
����� +PVGTURGEKGU FQUKOGVT[ QH TGCEVKXG ICUGU�

+P� /QJT� 7�� &WPIYQTVJ� &�� /E%NGNNCP� 4�� -KOOGTNG� )�� 5VÌDGT� 9�� .GYMQYUMK� ,�� GFU�

+PJCNCVKQP VQZKEQNQI[� VJG FGUKIP CPF KPVGTRTGVCVKQP QH KPJCNCVKQP UVWFKGU CPF VJGKT WUG KP TKUM

CUUGUUOGPV� 0GY ;QTM� 0;� 5RTKPIGT�8GTNCI� RR� ��������

/KNNGT� (� ,�� 1XGTVQP� ,� *�� -KODGNN� ,� 5�� 4WUUGNN� /� .� 
����� 4GIKQPCN TGURKTCVQT[ VTCEV CDUQTRVKQP QH

KPJCNGF TGCEVKXG ICUGU� +P� )CTFPGT� &� '�� %TCRQ� ,� &�� /E%NGNNCP� 4� 1�� GFU� 6QZKEQNQI[ QH VJG

NWPI� �PF GF� 0GY ;QTM� 0;� 4CXGP 2TGUU� RR� �������� 
6CTIGV QTICP VQZKEQNQI[ UGTKGU��

/QTICP� -� 6�� -KODGNN� ,� 5�� /QPVKEGNNQ� 6� /�� 2CVTC� #� .�� (NGKUJOCP� #� 
����� 5VWFKGU QH KPURKTCVQT[

CKTHNQY RCVVGTPU KP VJG PCUCN RCUUCIGU QH VJG (��� TCV CPF TJGUWU OQPMG[ WUKPI PCUCN OQNFU� TGNGXCPEG

VQ HQTOCNFGJ[FG VQZKEKV[� 6QZKEQN� #RRN� 2JCTOCEQN� ���� ��������

/QUU� 1� 4� 
����� =.GVVGT VQ &T� ,QJP *� 1XGTVQP� 7�5� '2#� TG OQPMG[ VKFCN XQNWOGU CPF DTGCVJKPI

HTGSWGPEKGU?� 4GUGCTEJ 6TKCPING 2CTM� 0%� %JGOKECN +PFWUVT[ +PUVKVWVG QH 6QZKEQNQI[� (GDTWCT[ ���

/WTRJ[� 5� &�� 7NTKEJ� %� '�� (TCPMQYKV\� 5� *�� :KPVCTCU� %� 
����� #NVGTGF HWPEVKQP KP CPKOCNU KPJCNKPI NQY

EQPEGPVTCVKQPU QH Q\QPG CPF PKVTQIGP FKQZKFG� #O� +PF� *[I� #UUQE� ,� ��� ��������

0CICUCMC� 6�� *KTCVC� -�� 5WICPQ� ;�� 5JKDCVC� *� 
����� *GCTV DCNCPEG FWTKPI RJ[UKECN TGUVTCKPV KP TCVU� ,RP�

,� 2J[UKQN� ��� ��������

0CICUCMC� 6�� *KTCVC� 5JKDCVC� *�� GV CN� 
����� /GVCDQNKE CPF ECTFKQXCUEWNCT EJCPIGU FWTKPI RJ[UKECN TGUVTCKPV KP

TCVU� ,RP� ,� 2J[UKQN� ��� ��������

1XGTVQP� ,� *�� ,T� 
����� 2J[UKEQEJGOKECN RTQEGUUGU CPF VJG HQTOWNCVKQP QH FQUKOGVT[ OQFGNU� +P� /KNNGT� (� ,��

/GP\GN� &� $�� GFU� (WPFCOGPVCNU QH GZVTCRQNCVKQP OQFGNKPI QH KPJCNGF VQZKECPVU� Q\QPG CPF PKVTQIGP

FKQZKFG� 9CUJKPIVQP� &%� *GOKURJGTG 2WDNKUJKPI %QTRQTCVKQP� RR� �������

1XGTVQP� ,� *�� )TCJCO� 4� %� 
����� 2TGFKEVKQPU QH Q\QPG CDUQTRVKQP KP JWOCP NWPIU HTQO PGYDQTP VQ CFWNV�

*GCNVJ 2J[U� ��
UWRRN� ��� ������

1XGTVQP� ,� *�� /KNNGT� (� ,� 
����� &QUKOGVT[ OQFGNKPI QH KPJCNGF VQZKE TGCEVKXG ICUGU� +P� 9CVUQP� #� ;��

$CVGU� 4� 4�� -GPPGF[� &�� GFU� #KT RQNNWVKQP� VJG CWVQOQDKNG� CPF RWDNKE JGCNVJ� 9CUJKPIVQP� &%�

0CVKQPCN #ECFGO[ 2TGUU� RR� ��������

1XGTVQP� ,� *�� )TCJCO� 4� %�� /KNNGT� (� ,� 
����� # OQFGN QH VJG TGIKQPCN WRVCMG QH ICUGQWU RQNNWVCPVU KP VJG

NWPI� ++� VJG UGPUKVKXKV[ QH Q\QPG WRVCMG KP NCDQTCVQT[ CPKOCN NWPIU VQ CPCVQOKECN CPF XGPVKNCVQT[

RCTCOGVGTU� 6QZKEQN� #RRN� 2JCTOCEQN� ��� ��������



8-97

1XGTVQP� ,� *�� $CTPGVV� #� '�� )TCJCO� 4� %� 
����� 5KIPKHKECPEGU QH VJG XCTKCDKNKV[ QH VTCEJGQDTQPEJKCN CKTYC[

RCVJU CPF VJGKT CKT HNQY TCVGU VQ FQUKOGVT[ OQFGN RTGFKEVKQPU QH VJG CDUQTRVKQP QH ICUGU� +P� %TCRQ� ,�

&�� 5OQNMQ� '� &�� /KNNGT� (� ,�� )TCJCO� ,� #�� *C[GU� #� 9�� GFU� 'ZVTCRQNCVKQP QH FQUKOGVTKE

TGNCVKQPUJKRU HQT KPJCNGF RCTVKENGU CPF ICUGU� 5CP &KGIQ� %#� #ECFGOKE 2TGUU� +PE�� RR� ��������

2CEM� #�� *QQRGT� /� $�� 0KZQP� 9�� 6C[NQT� ,� %� 
����� # EQORWVCVKQPCN OQFGN QH RWNOQPCT[ ICU VTCPURQTV

KPEQTRQTCVKPI GHHGEVKXG FKHHWUKQP� 4GURKT� 2J[UKQN� ��� ��������

2CKXC� /� 
����� )CU VTCPURQTV KP VJG JWOCP NWPI� ,� #RRN� 2J[UKQN� ��� ��������

2CVTC� #� .�� /¾PCEJG� /� )�� 5JCMC� 0� $�� )QQ[C� #� 
����� # OQTRJQOGVTKE UVWF[ QH PCUCN�RJCT[PIGCN

ITQYVJ HQT RCTVKENG FGRQUKVKQP KP VJG TCV� #O� +PF� *[I� #UUQE� ,� ��� ��������

2CXNKP� '� )�� *QTPDGKP� 6� (� 
����� #PGUVJGUKC CPF VJG EQPVTQN QH XGPVKNCVKQP� +P� %JGTPKCEM� 0� 5��

9KFFKEQODG� ,� )�� GFU� *CPFDQQM QH RJ[UKQNQI[� UGEVKQP �� TGURKTCVKQP� X� ++� EQPVTQN QH DTGCVJKPI�

$GVJGUFC� /&� #OGTKECP 2J[UKQNQIKECN 5QEKGV[� RR� �������� 
*CPFDQQM QH RJ[UKQNQI[� X� ++��

2JCNGP� 4� (�� 1NFJCO� /� ,�� $GCWECIG� %� $�� %TQEMGT� 6� 6�� /QTVGPUGP� ,� &� 
����� 2QUVPCVCN GPNCTIGOGPV

QH JWOCP VTCEJGQDTQPEJKCN CKTYC[U CPF KORNKECVKQPU HQT RCTVKENG FGRQUKVKQP� #PCV� 4GE� ����

��������

2KPMGTVQP� -� '�� /GTEGT� 4� 4�� 2NQRRGT� %� )�� %TCRQ� ,� &� 
����� &KUVTKDWVKQP QH KPLWT[ CPF OKETQFQUKOGVT[

QH Q\QPG KP VJG XGPVKNCVQT[ WPKV QH VJG TCV� ,� #RRN� 2J[UKQN� ��� ��������

2KPQ� /� 8�� *[FG� &� /�� 5VQXCNN� /� ;� 
����� 5VTCKP FKHHGTGPEGU KP VJG TGURQPUG QH VJG TCV NWPI VQ CP CEWVG

Q\QPG GZRQUWTG� #O� 4GX� 4GURKT� &KU� ���� #����

2QUVNGVJYCKV� '� /�� .CPIHQTF� 5� &�� $KFCPK� #� 
����� &GVGTOKPCPVU QH KPJCNGF Q\QPG KP KUQNCVGF TCV NWPIU�

6QZKEQN� #RRN� 2JCTOCEQN� ���� ������

2T[QT� 9� #� 
����� *QY HCT FQGU Q\QPG RGPGVTCVG KPVQ VJG RWNOQPCT[ CKT�VKUUWG DQWPFCT[ DGHQTG KV TGCEVU! (TGG

4CFKE� $KQN� /GF� ��� ������

2T[QT� 9� #�� &CU� $�� %JWTEJ� &� (� 
����� 6JG Q\QPCVKQP QH WPUCVWTCVGF HCVV[ CEKFU� CNFGJ[FGU CPF J[FTQIGP

RGTQZKFG CU RTQFWEVU CPF RQUUKDNG OGFKCVQTU QH Q\QPG VQZKEKV[� %JGO� 4GU� 6QZKEQN� �� ��������

4CCDG� 1� )�� ;GJ� *� %�� 5EJWO� )� /�� 2JCNGP� 4� (� 
����� 6TCEJGQDTQPEJKCN IGQOGVT[� JWOCP� FQI� TCV�

JCOUVGT� #NDWSWGTSWG� 0/� .QXGNCEG (QWPFCVKQP� TGRQTV PQ� .(����

4CWD� ,� #�� /GTEGT� 4� 4�� /KNNGT� (� ,�� )TCJCO� ,� #�� 1	0GKN� ,� ,� 
����� &QUG TGURQPUG QH GNCUVCUG� KPFWEGF

GORJ[UGOC KP JCOUVGTU� #O� 4GX� 4GURKT� &KU� ���� ��������

4CWD� ,� #�� /KNNGT� (� ,�� )TCJCO� ,� #� 
����� 'HHGEVU QH NQY�NGXGN Q\QPG GZRQUWTG QP RWNOQPCT[ HWPEVKQP KP

CFWNV CPF PGQPCVCN TCVU� +P� .GG� 5� &�� /WUVCHC� /� )�� /GJNOCP� /� #�� GFU� +PVGTPCVKQPCN

U[ORQUKWO QP VJG DKQOGFKECN GHHGEVU QH Q\QPG CPF TGNCVGF RJQVQEJGOKECN QZKFCPVU� /CTEJ �����

2KPGJWTUV� 0%� 2TKPEGVQP� 0,� 2TKPEGVQP 5EKGPVKHKE 2WDNKUJGTU� +PE�� RR� �������� 
#FXCPEGU KP

OQFGTP GPXKTQPOGPVCN VQZKEQNQI[� X� ���

4GJFGT� -�� /CNNQY� ,� '�� (KDWEJ� '� '�� -TCDKNN� &� 4�� 5GUUNGT� #� &� 
����� 'HHGEVU QH KUQHNWTCPG CPGUVJGUKC

CPF OWUENG RCTCN[UKU QP TGURKTCVQT[ OGEJCPKEU KP PQTOCN OCP� #PGUVJGUKQNQI[ ��� ��������

4GJFGT� -�� 5GUUNGT� #� &�� /CTUJ� *� /� 
����� )GPGTCN CPGUVJGUKC CPF VJG NWPI� #O� 4GX� 4GURKT� &KU�

���� ��������



8-98

4KEJ� %� 4�� 4GJFGT� -�� -PQRR� 6� -�� *[CVV� 4� '� 
����� *CNQVJCPG CPF GPHNWTCPG CPGUVJGUKC CPF TGURKTCVQT[

OGEJCPKEU KP RTQPG FQIU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ��������

5CPVTQEM� ,�� *CVEJ� )� '�� 5NCFG� 4�� *C[GU� ,� /� 
����� +PEQTRQTCVKQP CPF FKUCRRGCTCPEG QH QZ[IGP��� KP NWPI

VKUUWG HTQO OKEG CNNQYGF VQ DTGCVJG � RRO 1 � 6QZKEQN� #RRN� 2JCTOCEQN� ��� �������� �

�

5EJGNGING� '� 5�� 5KGHMKP� #� &�� /E&QPCNF� 4� ,� 
����� 6KOG EQWTUG QH Q\QPG�KPFWEGF PGWVTQRJKNKC KP PQTOCN

JWOCPU� #O� 4GX� 4GURKT� &KU� ���� ����������

5EJGTGT� 2� 9�� 5JGPFCNOCP� .� *�� )TGGPG� 0� /� 
����� 5KOWNVCPGQWU FKHHWUKQP CPF EQPXGEVKQP KP UKPING DTGCVJ

NWPI YCUJQWV� $WNN� /CVJ� $KQRJ[U� ��� ��������

5EJTGKFGT� ,� 2�� *WVEJGPU� ,� 
����� /QTRJQNQI[ QH VJG IWKPGC RKI TGURKTCVQT[ VTCEV� #PCV� 4GE� ���� ��������

5EJTGKFGT� ,� 2�� 4CCDG� 1� )� 
����� #PCVQO[ QH VJG PCUCN�RJCT[PIGCN CKTYC[ QH GZRGTKOGPVCN CPKOCNU� #PCV�

4GE� ���� ��������

5EJYCTV\� ,� 
����� .WPI HWPEVKQP CPF EJTQPKE GZRQUWTG VQ CKT RQNNWVKQP� C ETQUU�UGEVKQPCN CPCN[UKU QH 0*#0'5 ++�

'PXKTQP� 4GU� ��� ��������

5EJYCTV\� .� 9�� &WPIYQTVJ� &� .�� /WUVCHC� /� )�� 6CTMKPIVQP� $� -�� 6[NGT� 9� 5� 
����� 2WNOQPCT[

TGURQPUGU QH TCVU VQ CODKGPV NGXGNU QH Q\QPG� GHHGEVU QH ��FC[ KPVGTOKVVGPV QT EQPVKPWQWU GZRQUWTG�

.CD� +PXGUV� ��� ��������

5GNV\GT� ,�� $KID[� $� )�� 5VWNDCTI� /�� *QNV\OCP� /� ,�� 0CFGN� ,� #�� 7GMK� +� (�� .GKMCWH� )� &�� )QGV\N�

'� ,�� $QWUJG[� *� #� 
����� 1 �KPFWEGF EJCPIG KP DTQPEJKCN TGCEVKXKV[ VQ OGVJCEJQNKPG CPF CKTYC[
�

KPHNCOOCVKQP KP JWOCPU� ,� #RRN� 2J[UKQN� ��� ����������

5KCHCMCU� 0� /�� $QPQTC� /�� &WTQP� $�� )CWVKGT� *�� /KNKE�'OKNK� ,� 
����� &QUG GHHGEV QH RGPVQDCTDKVCN UQFKWO

QP EQPVTQN QH DTGCVJKPI KP ECVU� ,� #RRN� 2J[UKQN�� 4GURKT� 'PXKTQP� 'ZGTEKUG 2J[UKQN� ��� ����������

5MQTPKEM� 9� #�� $TCKP� ,� &� 
����� $TGCVJKPI CPF NWPI OGEJCPKEU KP JCOUVGTU� GHHGEV QH RGPVQDCTDKVCN

CPGUVJGUKC� ,� #RRN� 2J[UKQN� ��� ����������

5NCFG� 4�� 5VGCF� #� )�� )TCJCO� ,� #�� *CVEJ� )� '� 
����� %QORCTKUQP QH NWPI CPVKQZKFCPV NGXGNU KP JWOCPU

CPF NCDQTCVQT[ CPKOCNU� #O� 4GX� 4GURKT� &KU� ���� ��������

5NCFG� 4�� *KIJHKNN� ,� 9�� *CVEJ� )� '� 
����� 'HHGEVU QH FGRNGVKQP QH CUEQTDKE CEKF QT PQPRTQVGKP UWNHJ[FT[NU QP

VJG CEWVG KPJCNCVKQP VQZKEKV[ QH PKVTQIGP FKQZKFG� Q\QPG� CPF RJQUIGPG� +PJCNCVKQP 6QZKEQN�

�� ��������
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Integrative Summary of
Ozone Health Effects

9.1 Introduction
Characterization of the health risks associated with pollutant exposure requires an

integrative interpretation of the continuum from air quality to exposure to dose to effects,
with full consideration of the actual exposure and susceptibility of different subgroups in the
population. The currently published information on population exposure to ozone (O3) (see
Chapter 4) is superseded by recent analyses of the U.S. Environmental Protection Agency
(EPA) in a staff paper prepared by the Office of Air Quality Planning and Standards (U.S.
Environmental Protection Agency, 1996). Thus, the staff paper contains the risk assessment
for O3.

This chapter characterizes the hazard and dose-response components of risk
assessment by integrating the animal toxicological, human clinical and epidemiological, and
extrapolation studies of O3 that were discussed in Chapters 6, 7, and 8, respectively, of this
criteria document. Because each of these approaches has different strengths and weaknesses,
they were evaluated separately in the respective base chapters; however, a combined
evaluation can better describe the full array of effects that are known to occur with exposure
to O3.

The chapter begins with an overview of the relationship between exposure and
dose, as this lays a foundation for inter- and intraspecies extrapolation. The chapter then is
organized according to biological outcomes, beginning with the effects of short- and long-
term exposures of O3 alone or in ambient air and ending with experimental exposures to
binary mixtures with O3. The section on short-term exposures (i.e., <8 h) presents
descriptively symptoms and effects on lung function, exacerbation of existing disease, and
cellular-biochemical responses. Quantitative exposure-response relationships for the effects of
O3 on pulmonary function (e.g., changes in lung volume) are summarized separately because
the large number of studies allows more complex evaluation and modeling. For the other
classes of effects, the more limited exposure-response information is integrated with the
description of the effects. The section on long-term exposures encompasses repeated
exposures (i.e., 1 to 5 days), prolonged exposures (i.e., months), and genotoxicity and
carcinogenicity. Because the available database on binary exposure studies has little
predictive value of effects in populations exposed to complex pollutant mixtures, the emphasis
is placed on the principles of interaction. The conclusions section is organized according to
key questions about the health consequences of O3 exposure and the population groups that
are most likely to be affected.
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Because this chapter integrates the results of a large number of studies from the
current and earlier O3 criteria documents (U.S. Environmental Protection Agency, 1978,
1986), it is not practical to provide experimental details or cite specific references. Rather,
emphasis is given to main findings that are supported by published, confirmatory studies,
unless noted otherwise. Comprehensive details and references are provided in the base
chapters (Chapters 6 through 8). A discussion of selective, key references can be found in
the summary and conclusion sections of those chapters.

9.2 Exposure-Dose Relationships
Qualitative and quantitative health assessments require, among other things, the

ability to relate exposure to dose and dose to effect. In the case of O3 health assessment, this
ability is necessary for two major reasons: (1) to develop unified predictive models of human
population responses based on exposure, and (2) to enable extrapolation from animals to
humans for chronic effects. Physically and biologically based models of dose simplify the
methods of predicting population responses and, in turn, significantly reduce the uncertainty
of these predictions. For animal-to-human extrapolations, splitting the problem of exposure
and response into an exposure-dose problem and a dose-response problem separates the issue
of interspecies sensitivity from purely dosimetric considerations. Responses in animals may
be homologous with responses in humans but follow different dose-response curves.
By measuring or computing delivered O3 dose to relevant tissues in animals and humans,
transfer functions can, in principle, be developed relating dose-response curves among
different species, assuming tissues from different species react in identical fashion. This
section discusses the understanding of exposure-dose relationships and how they improve the
ability to interpret and predict O3 responses.

Historically, the first step beyond describing responses solely in terms of exposure
concentration was the use of the product of concentration × time × minute ventilation (C × T
× E), yielding what often has been referred to as an "effective dose". Response modelingV̇
has examined the interaction of individual pairs of variables. However, no single model has
been able to simply unify any response in terms of the product of C × T × E. This is due toV̇
the fact that C × T × E is a metric of exposure dose rather than delivered dose and,V̇
furthermore, does not account for the mediation of responses in localized regions of the lung
that would be responding to local O3 doses. Advances in O3 dosimetry modeling and
experimental determinations of regional O3 dose in animals and humans have enabled
extensions beyond simple C × T × E modeling to interpret responses.V̇

Ozone dosimetry models provide predictions of the dose distribution of O3 in the
respiratory tract from the trachea to the alveolar spaces of the lung. These models utilize the
best available anatomical, physiological, and biochemical data available for animals and
humans. These data are incorporated into mathematical formulations of convection, diffusion,
and chemical reaction processes in the lung. The models predict that, under resting
ventilatory conditions, the O3 dose per airway generation to all respiratory tract constituents
(tissue plus fluid) slowly decreases from the trachea to the terminal and respiratory
bronchioles and then declines in the alveolated generations. When dose of O3 to tissue alone
is considered (accounting for reaction and diffusion kinetics in the liquid lining layer), there is
a three order of magnitude increase in tissue dose from the trachea to the proximal alveolar
regions (PARs), after which the tissue and total dose are virtually equal and fall rapidly in the
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alveolated generations. Currently, relationships between delivered regional dose and response
are derived assuming that O3 is the active agent directly responsible for effects; however,
there is uncertainty as to the correctness of this assumption. Reactive intermediates, such as
peroxides and aldehydes formed when O3 interacts with constituents of lung lining fluid, may
be the agents mediating responses. Thus, the dose of the reactive intermediates may be
relevant. Even in the presence of uncertainty over the relevant dose agent, the
histopathological findings from chronic O3 exposures in animals match the predicted
distribution of O3 dose (i.e., the sites of the highest predicted O3 doses correspond with those
regions of the lung with the greatest tissue alterations).

Experimental studies in humans have revealed some important features needed for
health assessment. Among these is the observation that the dose of O3 delivered to the lower
respiratory tract is independent of the mode of breathing (i.e., oral versus nasal versus
oronasal). This observation simplifies health assessment by eliminating the need for precise
information on modes of breathing when considering population responses. Experimental
studies in humans also have shown that increasingE with exercise (increasing bothV̇
breathing frequency and tidal volume) causes only a small decrease in O3 uptake efficiency by
the total respiratory tract. Based on models of O3 dose, it appears that the increasedE inV̇
exercise, although having little effect on uptake efficiency by the total respiratory tract, causes
the distribution of delivered O3 dose to shift deeper into the respiratory tract. The shift in O3

dose as a function of E could help explain the complex relationships seen between responseV̇
and C, T, and E. An important observation from the human experimental dosimetry studiesV̇
is the general agreement between O3 dosimetry models and the measured data.

Experiments in laboratory animals (particularly rats) have been valuable in
providing, in conjunction with human experimental data and mathematical dosimetry models,
the basis for dosimetric extrapolation. Whereas the human total respiratory tract has an
O3 uptake efficiency between 70 and 100%, the respiratory tract of the rat takes up only about
50% of the inhaled O3. Unlike the case with humans, the dosimetry models overestimate the
uptake efficiency of the rat respiratory tract by approximately 25 to 50% (i.e., the predicted
uptake efficiency is between 65 and 75%), but the models are still highly valuable for
extrapolation purposes. An important finding has been that the models correctly relate the
regional dose of O3 to the increase in alveolar wall thickness, both of which decline with
distance from the junction of the conducting airways and the alveolar regions of the lung.

Experimental O3 dosimetry and predictive O3 dosimetry models are informative
about the feasibility of extrapolating animal responses to humans. Some acute responses to
O3 can be compared across species on a strict dose-response basis. For example, both
animals and humans respond to O3 in a dose-dependent manner by increasing breathing
frequency and decreasing tidal volume (tachypnea). A qualitative comparison between rat and
human tachypneic responses at a variety of O3 concentrations and exercise levels indicates
that when exercising, rats and humans have a similar response, but rats are somewhat more
responsive at rest. However, when dose to the proximal alveolar region of the lung
(normalized to body weight) is considered as the dose metric for tachypneic responses, rats
appear to be much more responsive than humans. Another example is influx of protein into
the alveolar spaces following O3 exposure as measured in bronchoalveolar lavage (BAL)
fluid. When BAL protein is plotted as a function of pulmonary tissue dose, the rat, guinea
pig, rabbit, and human all respond with a similar dose-response pattern, suggesting a common
mechanism of response. However, each curve is offset from the other, reflecting overall
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sensitivity differences among the species, with the human and guinea pig being more
responsive than the rat and rabbit.

Available data on chronic responses to O3 are considerably more difficult to
compare across species. Specific assumptions are required to model exposure-dose
relationships. For example, allometric anatomic adjustments provide estimates of unavailable
dosimetric data for nonhuman primates, and allometric equivalent life-span estimates better
relate the duration of exposure to life-span and cumulative dose. Studies of long-term
exposure in monkeys and rats show a near-linear dose-response pattern when alveolar
interstitial thickness was related to cumulative dose estimates for the PAR of the lung.
Analogous estimates of PAR dose in humans predict similar increases in interstitial thickness
at the PAR, with the monkey being more responsive, and the rat less responsive.

9.3 Effects of Short-Term Ozone Exposures
9.3.1 Physiological Responses to Ozone Exposure

Typical acute physiological responses to O3 exposure observed in both human
clinical and field studies include a reduction in forced vital capacity (FVC), decreased
expiratory flow rates, and increased respiratory symptoms. The most common symptoms
include cough, airway irritation, and chest discomfort associated with deep inhalation. These
responses are often accompanied by increased airway resistance and tachypnea. The
voluntary spirometry and symptom responses cannot be elicited from animals, but their
tachypneic response is well documented. Ozone exposure also increases airway responsiveness
to nonallergenic airway stimuli (e.g., histamine) in humans and animals. There is a large
range of physiological responses among humans, with at least a 10-fold difference between
the most and least responsive individuals.

9.3.1.1 Respiratory Symptom Responses
An association between O3 exposure and the presence of symptoms has been

shown in human clinical, field, and epidemiological studies. Prevalent symptoms include
cough, irritation of the airways (described as a scratchy throat or discomfort under the
sternum), and discomfort when taking a deep breath (described as chest tightness or pain in
the chest). Eye irritation, sometimes reported as a symptom in field or epidemiological
studies with exposure to oxidant mixtures including peroxyacyl nitrates, is not associated with
exposure to O3 alone. The most prevalent respiratory symptoms have a much higher
incidence in young adults than in older adults and generally are not reported in children or
adolescents. Asthmatics have symptoms similar to nonasthmatics but also report a higher
incidence of wheezing. The receptors responsible for cough may be unmyelinated C-fibers or
rapidly adapting receptors located in the larynx and the largest conducting airways. Thus,
there appears to be a potential mechanistic linkage between coughing and changes in
spirometry. Field and epidemiological studies also indicate an association between hourly or
daily ambient O3 levels and the presence of respiratory symptoms, particularly cough. Such
associations may be most evident in asthmatic children. Although symptoms cannot be
elicited from animals, indirect measures of symptom responses in animals include behavioral
responses (e.g., decreased wheel-running activity, decreased activity associated with obtaining
food) indicative of aversion to O3 exposure.
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Symptom responses to O3 exposure follow a monotonic exposure-response
relationship that has a similar form to that for spirometry responses. Increasing exposure
levels elicit increasingly more severe symptoms that persist for longer periods. Symptom and
spirometry responses follow a similar time course during an acute exposure and the
subsequent recovery, as well as over the course of several days in a repeated exposure study.
Furthermore, medication interventions that block or reduce spirometry responses have a
similar effect on symptom responses. Levels at which symptoms occur under various
exposure conditions are discussed in Section 9.3.4.2. As with spirometry responses, symptom
responses vary considerably among subjects, although the individual correlations between
spirometry and symptom responses are relatively low. Ozone induces interference with
exercise performance, either by reducing maximal sustainable levels of activity or by reducing
the duration of activity that can be tolerated at a particular work level; this is likely related to
symptoms. In several heavy or severe exercise studies of athletes exposed to O3, the
discomfort associated with the respiratory symptoms caused by O3 concentrations in excess of
0.18 ppm was of sufficient severity that the athletes reported that they would have been
unable to perform maximally if the conditions of the exposure were present during athletic
competition. In workers or active people exposed to ambient O3, respiratory symptoms may
cause reduced productivity or may curb the desire to pursue certain leisure activities.

9.3.1.2 Lung Function Responses
Epidemiological, field, and chamber studies have demonstrated that acute exposure

to O3 decreases FVC and forced expiratory volume in 1 s (FEV1). In humans, O3 exposure
reduces FVC primarily by decreasing inspiratory capacity. This is believed to be the result of
neurogenic inhibition of maximal inspiration, possibly caused by stimulation of C-fiber
afferents, either directly or from O3-induced products of inflammation. C-fibers are also
thought to be the receptors responsible for the cough reflex in humans. After exposure to O3,
coughing frequently is elicited during the deep inspiration prior to the forced expiratory
maneuver used in dynamic spirometry tests such as FVC, FEV1, and forced expiratory flow at
25 to 75% of FVC. The observation that nonsteroidal anti-inflammatory drugs (e.g.,
indomethacin, ibuprofen) reduce or block spirometric responses to O3 exposure and reduce
levels of prostaglandin E2 (PGE2) within the lung suggests that mediators released by
damaged epithelial cells and alveolar macrophages may play a role in the inhibition of
maximal inspiration. Although it seems clear that the reduction in total lung capacity is not
attributable to reduced static compliance (i.e., a stiffer lung ) or inspiratory muscle weakness,
other mechanisms may be involved. Increased interstitial fluid in patients with heart disease
causes a decrease in vital capacity and frequency-dependent decreases in lung compliance.
The O3-induced tachypneic response, seen in many animal species and in exercising humans,
may be related to the decrease in vital capacity. In humans, the pulmonary reflexes that
inhibit maximal inspiration may also limit tidal volume during exercise, which leads to a
compensatory tachypnea. The tachypneic response in humans may not be entirely involuntary
because it has been reported that O3-exposed subjects may consciously modify their breathing
pattern to relieve discomfort.

The time course of the spirometry responses to O3 exposure depends on the
exposure conditions. At low levels of exposure (e.g., light exercise and O3 concentration
<0.18 ppm), responses are induced slowly and progressively and they may or may not reach a
plateau of response, depending on the duration of the exposure. At higher levels of exposure
(e.g., very heavy exercise and O3 concentration >0.25 ppm), responses occur rapidly (within
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15 min), and the largest portion of the response tends to occur early in exposure, indicative of
a plateau of response that typically is not achieved because of termination of the exposure
within 1 to 2 h. The quantitative exposure-response relationships are discussed more
extensively in Section 9.3.4.

In both chamber and field studies, the responses of healthy children to acute
O3 exposure are similar to those seen in adults. Responses of children and adolescents
exposed to ambient O3 (and other copollutants) at summer camps in at least six different
locations in the northeastern United States, southeastern Canada, and Southern California
indicate changes in spirometry similar to those found in individuals exposed to O3 under
controlled experimental conditions. There is a substantial range of response among
individuals in camp studies and between various locations; however, the average FEV1 was
lower when ambient O3 was higher. Although direct comparisons cannot be made because of
incompatible differences in experimental design and analytical approach, this range of
response is comparable to the range of response seen in chamber studies at low
O3 concentrations. In the "camp studies", a key measurement is the slope of the relationship
between FEV1 and the measured O3 concentration during the previous hour, without
consideration of the background O3 levels (even though exposures occurred over multiple
hours). The average slope from six studies was −0.50 mL/ppb within an O3 concentration
range of 0.01 to 0.16 ppm (see Chapter 7). For an exposure to 0.12 ppm O3, this corresponds
to a decrease in FEV1 of 60 mL from a base level of approximately 2,000 to 2,500 mL, or
a 2.4 to 3.0% decrease in FEV1. This is comparable to the findings of McDonnell et al.
(1985) for 8- to 11-year-old boys who experienced a 3.4% decrease in FEV1 after being
exposed to 0.12 ppm O3 for 2 h. Recent studies in adults performing outdoor exercise also
have shown an association between decreased spirometric responses and increased ambient
O3 levels.

A consistent finding across many animal species is that O3 causes rapid shallow
breathing (O3-induced tachypnea), which, in humans, may be related to a sensation of
discomfort associated with taking large tidal breaths. Of particular interest for comparing
interspecies responses is that the responses of rats and guinea pigs fall within the same range
as seen for humans from rest to heavy exercise.

Common pulmonary function tests do not measure changes in the small airways of
the centriacinar region of the lung (that segment between the last conducting airway and the
gas exchange region), which is highly susceptible to damage by O3 and is the site of epithelial
cell necrosis and remodeling of respiratory bronchioles. Numerous pulmonary function tests
reputed to measure responses in small airways (e.g., closing volume, aerosol bolus) have been
used in O3 studies. Responses have been demonstrated, but it is not clear that these tests
correlate with the morphological lesion observed in the small airways of experimental animals
(see Section 9.4), which is predicted to occur in humans but has not been confirmed reliably
through comparable morphologic data from humans residing in O3-polluted areas. Even if
small airways disease is demonstrated in humans, there is as yet no compelling evidence that
it will progress to chronic lung disease.

An increase in airway resistance is an indication of the response of large airways
to O3 exposure and is mechanistically different from lung volume responses. Also, higher
O3 concentrations are required to change airway resistance compared to FEV1. Changes in
specific airway resistance (SRaw) of healthy subjects following O3 exposure are small relative
to those seen in asthmatics with an inhalation exposure to a bronchoconstricting drug
(methacholine), a specific antigen, or sulfur dioxide (SO2). In rats exposed to O3, changes in
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resistance also tend to be small. The observation that changes in airway resistance are
modest clearly indicates that reductions in maximum expiratory flow are not caused primarily
by narrowing of large airways. The increase in airway resistance appears to be vagally
mediated because it is sensitive to inhibition by atropine.

9.3.1.3 Changes in Airway Responsiveness
Ozone exposure also causes increased responsiveness of the pulmonary airways to

subsequent challenge with bronchoconstrictor drugs such as histamine or methacholine. This
phenomenon is seen even after recovery from spirometric changes, but it typically is no
longer present after 24 h. Although changes in airway responsiveness tend to resolve
somewhat more slowly and appear to be less likely to be attenuated with repeated exposure,
the evidence for a persistent increase in responsiveness from animal studies is inconsistent.
Changes in airway responsiveness in rats and guinea pigs tend to occur at higher
O3 concentrations and, as in humans, tend to be most pronounced shortly after the exposure
and less so 24 h postexposure. Changes in airway responsiveness appear to occur
independently of changes in pulmonary function. This response may not be due to the
presence of polymorphonuclear leukocytes (PMNs) in the airway or to the release of
arachidonic acid metabolites, but could possibly be due to epithelial damage and the
consequent increased access of these chemicals to smooth muscle in the airways or to the
receptors in the airways responsible for reflex bronchoconstriction. The clinical relevance of
this observation is that, after O3 exposure, human airways may be more susceptible to a
variety of stimuli, including antigens, chemicals, and particles. One animal study has
demonstrated decreased antigen-induced bronchoconstriction after O3 exposure, and a human
study in allergic asthmatics is suggestive of an increase in such a response. An increased
response to inhalation of a specific antigen to which a human is sensitized is a plausible
outcome of O3 exposure. However, ongoing studies of this phenomenon will need to be
evaluated in order to determine the exposure-response relationship for alterations in responses
to inhaled antigens, especially with regard to sensitive asthmatics. Enhanced response to
antigens in asthmatics could lead to increased morbidity (i.e., medical treatment, emergency
room visits, hospital admissions) or to more persistent alterations in airway responsiveness.

9.3.2 Exacerbation of Respiratory Disease
People with preexisting pulmonary disease may be at increased risk from

O3 exposure. Because of their existing functional limitations, any further decrease in function
would lead to a greater overall functional decline. Furthermore, some individuals with
pulmonary disease may have an inherently greater sensitivity to O3. Asthmatics, by
definition, have inherently greater bronchial responsiveness, but, depending on the severity of
their disease and its clinical status, their FEV1 can be within the normal range (100 ± 20%
predicted) or may be less than 50% predicted. Patients with chronic obstructive pulmonary
disease (COPD) can have FEVs ranging from 30 to 80% of predicted, again depending on
disease severity. Because of their depressed functional state, small absolute changes in lung
function have a larger relative impact. For example, a 500-mL FEV1 decrease in a healthy
young man with an FEV1 of 4,000 mL causes only a 12% decline. In a 55-year-old COPD
patient with an FEV1 that is 50% of predicted, or about 1,670 mL, a 500-mL decline in FEV1

would result in a 30% decline in FEV1. Asthmatics with depressed baseline function would
have similarly magnified relative responses and, because of increased bronchial
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responsiveness, may also experience larger changes in airway resistance. Evaluating the
intersection of risk factors and exposures is more complex. For example, an individual with
more severe lung disease is unable to exercise heavily and thus would be less likely to
encounter an effective exposure.

About 10 million people in the United States (4% of the population) are estimated
to have asthma (National Institutes of Health, 1991). The prevalence is higher among African
Americans, older (8- to 11-year-old) children, and urban residents (Schwartz et al., 1990).
Death due to asthma is an infrequent event; on an annual basis, about one death occurs per
10,000 asthmatic individuals. Mortality rates are higher among males and are at least 100%
higher among nonwhites. In two large urban centers (New York and Chicago), mortality
rates from asthma among nonwhites may exceed the city average by up to fivefold (Sly,
1988; Evans et al., 1987; National Institutes of Health, 1991; Weiss and Wagener, 1990; Carr
et al., 1992). Although some innercity areas may have lower O3 concentrations than some
suburban areas, the concentrations are much higher than those in most rural areas. The
impact of ambient O3 on asthma morbidity and mortality in this apparently susceptible
population is not well understood. The few epidemiological studies are subject to
confounding factors and have rarely focused on innercity nonwhite asthmatics. Furthermore,
controlled human exposure studies of asthmatics typically include mild to moderate asthmatics
and have not dealt specifically with nonwhite asthmatics.

A number of epidemiological studies have shown a consistent relationship between
ambient oxidant exposure and acute respiratory morbidity in the population. Small decreases
in forced expiratory volumes and increased respiratory symptoms, including exacerbation of
asthma, occur with increasing ambient O3, especially in children. Modifying factors, such as
ambient temperature, aeroallergens, and other copollutants (e.g., particles) also can contribute
to this relationship. Ozone air pollution can account for a portion of summertime hospital
admissions and emergency department visits for respiratory causes; studies conducted in
various locations in the eastern United States and Canada consistently have shown a
relationship with increased incidence of visits and admissions, even after controlling for
modifying factors, as well as when considering only concentrations <0.12 ppm O3. It has
been estimated from these studies that O3 may account for roughly one to three excess
summertime respiratory hospital admissions per hundred parts per billion O3, per million
persons.

The association between elevated ambient O3 concentrations during the summer
months and increased hospital visits and admissions has a plausible biologic basis in the
physiologic, symptomatic, and field study evidence discussed earlier. Specifically, increased
airway resistance, airway permeability, and incidence of asthma attacks and airway
inflammation suggest that ambient O3 exposure could be a cause of the increased hospital
admissions, particularly for asthmatics.

The associations found in the epidemiological studies are supported by chamber
studies. Asthmatics and nonasthmatics have qualitatively similar responses to chamber
O3 exposures. Although symptom and volume-related responses (i.e., decreased FVC) tend
to be similar, airway resistance increases relatively more, from an already higher baseline, in
asthmatics exposed to O3. Ozone-induced alterations in responsiveness to bronchoconstrictor
drugs show similar changes in asthmatics and nonasthmatics. There is no evidence at this
time that O3 induces a persistent increase in airway responsiveness or that O3-exposed
asthmatics are more likely to have a late-phase response to specific antigen challenge.
Symptom responses also have been reported in asthmatics exposed to O3. In contrast to
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nonasthmatics, wheezing, a typical finding in asthma, is a prevalent symptom in addition to
the cough, chest tightness, and shortness of breath that are reported by subjects without
asthma.

9.3.3 Morphological and Biochemical Abnormalities
9.3.3.1 Inflammation and Cell Damage

Ozone-induced cell injury may lead to effects including inflammation, altered
permeability of the epithelial barrier, impaired host defense and particle clearance, irreversible
structural alterations in the lung, exacerbation of preexisting disease (e.g., asthma), and
increased sensitivity to biocontaminants (e.g., allergens). Of these, O3-induced inflammation
of the respiratory tract has been best documented and occurs in all species that have been
studied. The mechanisms leading to the observed inflammatory responses induced by O3 are
just beginning to be understood. Both animal morphological studies and in vitro studies
indicate that airway ciliated epithelial cells and Type 1 cells are the most O3-sensitive cells
and are initial targets of O3. These cells are damaged by O3 and produce a number of
proinflammatory mediators (e.g., interleukins [IL-6, IL-8], PGE2) capable of initiating a
cascade of events leading to PMN influx into the lung, activation of alveolar macrophages,
inflammation, and increased permeability across the epithelial barrier.

Ozone-Induced Inflammation
Ozone causes inflammatory changes throughout the respiratory tract, including the

nose. Humans and laboratory animals exposed to O3 develop inflammation and increased
permeability in the nasal passages. A recent study reported a positive correlation between
nasal inflammation in children and measured ambient O3 concentrations. Studies with rats
suggest a potential competing mechanism between the nose and lung, with inflammation
occurring preferentially in the nose at low O3 concentrations and shifting to the lung at higher
concentrations. It is unclear if this represents a specialization restricted to rats or is a more
general phenomenon.

In general, inflammation can be considered as the host response to injury and the
induction of inflammation as evidence that injury has occurred. Inflammation induced by
exposure of humans to O3 can have several potential outcomes: (1) inflammation induced by
a single exposure (or several exposures over the course of a summer) can resolve entirely;
(2) continued acute inflammation can evolve into a chronic inflammatory state; (3) continued
inflammation can alter the structure and function of other pulmonary tissue, leading to
diseases such as fibrosis; (4) inflammation can alter the body’s host defense response to
inhaled microorganisms, particularly in potentially vulnerable populations such as the very
young and old; and (5) inflammation can alter the lung’s response to other agents such as
allergens or toxins. Except for outcome (1), the possible chronic responses have not been
identified with inflammation induced by exposure of humans to O3. It is also possible that
the profile of response can be altered in persons with preexisting pulmonary disease (e.g.,
asthma, COPD) or smokers.

The recent use of BAL as a research tool in humans has afforded the opportunity
to sample cells and fluid from the lung and lower airways of humans exposed to O3 and to
ascertain the extent and course of inflammation and its constitutive elements. Several studies
have shown that humans exposed acutely (1 to 3 h) to 0.2 to 0.6 ppm O3 had O3-induced
inflammation, cell damage, and altered permeability of epithelial cells lining the respiratory
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tract (allowing components from plasma to enter the lung). For individuals acutely exposed
to 0.4 to 0.6 ppm O3, PMNs (the hallmark cells of inflammation) make up 8 to 10% of the
recovered BAL cells. This represents a five- to eightfold increase in PMNs compared with
similar individuals exposed to clean air, who typically have 1 to 2% PMNs in their BAL
fluid. The lowest concentration of O3 tested, 0.08 ppm for 6.6 h with moderate exercise, also
induced small but statistically significant increases in a number of inflammatory mediators,
including PMNs.

The percent of PMNs in BAL fluid taken from individuals exposed to 0.4 ppm
O3 for 2 h equals or exceeds those found in individuals exposed to other environmental
toxicants, such as asbestos or silica, or in individuals with idiopathic pulmonary fibrosis (IPF)
or connective tissue disorders (CTD) (Cherniak et al., 1990). For example, individuals with a
history of occupational exposure to asbestos (>10 years) have 3.3 ± 1.3% BAL PMNs, and
individuals with a history of occupational exposure to silica (>2 years) have 1.4 ± 0.4%
PMNs. Untreated patients newly diagnosed with IPF have 6.7 ± 2.5% PMNs, whereas those
with CTD have 16 ± 11.6% PMNs. Baseline levels of PMNs in patients with asthma do not
differ significantly from healthy individuals, although PMN levels can increase following
allergen bronchoprovocation (Smith and Deshazo, 1993). In contrast, PMNs can make up as
much as 80% of BAL cells in patients with acute bacterial infections (Stanley, 1991).

Short-term (<8 h) exposure of animals to O3 also results in cell damage,
inflammation, and altered permeability, although, in general, higher O3 concentrations are
required to elicit a response equivalent to that of humans. Because humans were exposed to
O3 while exercising and most animal studies were done at rest, differences in ventilation
likely play a significant role in the different response of humans and rodents to the same
O3 concentration. Studies in which animals were exposed at night (during their active period)
or in which ventilation was increased with CO2 tend to support this idea.

Studies utilizing BAL techniques sample only free or loosely adherent cells in the
lung; thus, it is possible that cellular changes have occurred in the interstitium that are not
reflected in BAL studies, or that BAL changes exist in the absence of interstitial changes.
However, morphometric analyses of inflammatory cells present in lung and airway tissue
sections of animals exposed to O3 are in general agreement with BAL studies. Short-term
O3 exposure (<8 h) causes similar types of alterations in lung morphology in all laboratory
animal species studied. The most affected cells are the ciliated epithelial cells of the airways
and Type 1 cells in the alveolar region. The centriacinar region (the junction of the
conducting airways and gas exchange region) is a primary target, possibly because it receives
the greatest dose of O3 delivered to the lower respiratory tract. Sloughing of ciliated
epithelial and Type 1 cells occurs within 2 to 4 h of exposure of rats to 0.5 ppm O3.

Time Course of Ozone-Induced Inflammatory Response
Findings from human and animal studies agree that the O3-induced inflammatory

response occurs rapidly and persists for at least 24 h. Increased levels of PMNs and protein
are observed in the BAL fluid within 1 h following a 2-h exposure of humans to O3 and
continue for at least 20 h. The kinetics of response during this time have not been well
studied in humans, although a single study shows that PMN levels are higher at
6 h postexposure than at 1 or 20 h in different individuals. Several animal studies suggest
that BAL PMN and protein levels peak 12 to 16 h after an acute O3 exposure and begin to
decline by 24 h, although some studies report detectable BAL PMNs even 36 h after
exposure. It is also clear that in humans the pattern of response differs for different
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inflammatory mediators. Mediators of acute inflammation, such as IL-6 and PGE2, are more
elevated immediately after exposure; whereas mediators that potentially could play a role in
resolving inflammation, such as fibronectin and plasminogen activator, are preferentially
elevated 18 h after exposure. The rapidity with which cellular and biochemical mediators are
induced by O3 makes it conceivable that some of them may play a role in O3-induced changes
in lung function—indeed there is some evidence that BAL PGE2 levels are correlated with
decrements in FEV1, and anti-inflammatory medications that block PGE2 production also
reduce or block the spirometric responses to O3. Although earlier studies suggested that
O3-induced PMN influx might contribute to the observed increase in airway hyperreactivity,
animal studies show that when PMNs are prevented from entering the lung, O3-induced
hyperreactivity or increases in many inflammatory mediators still occur. In addition, studies
in which anti-inflammatory drugs are used to block O3-induced lung function decrements still
show increases in PMNs and most other inflammatory mediators (although PGE2 is not
increased).

Individuals and Populations Susceptible to Ozone
To date, there have been no studies that have examined the cellular/biochemical

response to O3 of potentially susceptible subpopulations, such as asthmatics, nor are there any
data in humans addressing whether age, gender, or racial differences can modify the
inflammatory response to O3. Increased susceptibility of asthmatics or chronic bronchitics
could be hypothesized on the basis that they have an underlying inflammatory disease that
may be exacerbated with an otherwise small magnitude of change. Inflammation is not
induced to the same extent in all individuals. In moderately exercising humans exposed to
0.08 ppm O3 for 6.6 h, the mean changes in inflammatory indices were low, but some
individuals had increases comparable to those reported in heavily exercising subjects exposed
to 0.4 ppm O3 for 2 h, suggesting that some segments of the population may be more
responsive to low levels of O3. It has not yet been studied whether intersubject differences in
inflammatory response to O3 are reproducible over time for the same subject, as has been
shown for intersubject differences in lung function. There seems to be no strong correlation
between the various mediators of inflammation, cell damage, and permeability (i.e., those
individuals with the greatest PMN response are not necessarily those with the greatest BAL
protein, PGE2, or IL-6 response). Furthermore, the magnitude of lung function decrements
and respiratory symptoms has not yet been shown to be correlated with mediators of
inflammation, with the possible exception of PGE2.

Animal studies also show large interspecies and interstrain differences in response
to O3 and suggest that genetic factors may play a role in susceptibility to O3. Different rat
strains respond to O3 differently; for example, Wistar rats have the greatest PMN influx,
whereas Fischer rats demonstrate the most epithelial cell damage. In addition, limited data
suggest that dietary antioxidant levels may affect the response of rodents to O3 and that very
young rats produce more PGE2 in response to O3 than do older rats. Taken as a whole, the
human and animal studies suggest that the inflammatory response to O3 is complex and that
determinants of susceptibility may occur at several different genetic loci.
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9.3.3.2 Host Defense
The mammalian respiratory tract has a number of closely integrated defense

mechanisms that, when functioning normally, provide protection from the adverse effects of a
wide variety of inhaled particles and microbes. Impaired mucociliary clearance can result in
unwanted accumulation of cellular secretions and increased numbers of particles and
microorganisms in the lung, leading to increased infections and bronchitis.

Mucociliary Clearance of Inhaled Particles
Animal studies show that clearance of inhaled insoluble particles is slowed after

acute exposure to O3. Ozone-induced damage to cilia and increased mucus secretion likely
contribute to a slowing of mucociliary transport rates. Interestingly, retarded mucociliary
clearance is not observed in animals exposed repeatedly to O3. The effects of O3 on
mucociliary clearance in humans have not been well studied, and the results are somewhat
conflicting; one study reports an O3-induced increase in particle clearance in subjects exposed
to 0.4 ppm O3 for 2 h, and another study reports no O3-induced change in particle clearance
with a similar exposure regimen.

Alveolar Macrophage Function
Macrophages represent the first line of defense against inhaled microorganisms and

particles that reach the lower airways and alveoli. Studies in both humans and animals have
shown that there is an immediate decrease in the number of BAL macrophages following
O3 exposure. Alveolar macrophages also have been shown to be crucial to the clearance of
certain gram-positive bacteria from the lung. Several studies in both humans and laboratory
animals also have shown that O3 impairs the phagocytic capacity of alveolar macrophages,
and some studies suggest that mice may be more impaired than rats. The production of
superoxide anion (an oxygen radical used in bacterial killing) by alveolar macrophages also is
depressed in both humans and animals exposed to O3, and the ability of alveolar macrophages
to kill bacteria directly is impaired. Decrements in alveolar macrophage function have been
observed in moderately exercising humans exposed to the lowest concentration tested, 0.08
ppm O3 for 6.6 h.

Interaction with Infectious Agents
Concern about the effect of O3 on susceptibility to respiratory infection derives

primarily from animal studies in which O3-exposed mice die following a subsequent challenge
with aerosolized bacteria. Increased mortality of experimental laboratory animals has been
shown to be concentration-dependent, and exposure to as little as 0.08 ppm O3 for 3 h can
increase mortality of mice to a subsequent challenge with streptococcus bacteria. In addition,
younger mice are more susceptible to infection than older mice; this has been related to
increased PGE2 production in these animals, which likely decreases alveolar macrophage
activity.

It has been suggested that impaired alveolar macrophage function is the mechanism
likely responsible for enhanced susceptibility to bacteria. However, mortality is not observed
with other rodent species, raising the question of whether this phenomenon is restricted to
mice. Although both mice and rats show impaired macrophage killing of inhaled bacteria
following O3 exposure, rats mount a faster PMN response to O3 to compensate for the deficit
in alveolar macrophage function. The slower clearance time in mice allows the streptococcus
strain to persist in lung tissue and, subsequently, to elaborate a number of virulence factors
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that evade secondary host defense and lead to bacterial multiplication and death of the host.
Although increased mortality in laboratory animals is not directly relevant to humans,
laboratory animals and humans share many host defense mechanisms being measured by
mortality in the mouse model. Thus, the category of effect (i.e., decrement in antibacterial
defenses) can be qualitatively extrapolated to humans.

There is no compelling evidence from animal toxicological, human clinical, or
epidemiological studies that O3 increases the incidence of respiratory viral infection in
humans. A study of experimental rhinovirus infection in susceptible volunteers failed to show
any effect of 5 consecutive days of O3 exposure (0.3 ppm, 8 h/day) on the clinical picture or
on host response. Studies in which O3-exposed mice were challenged with influenza virus
have conflicting results: some studies show increased mortality, some show decreased
mortality, and still others show no change at all. However, even when increased mortality
was demonstrated, there was no difference in viral titers in the lung, suggesting virus-specific
immune functions were not altered. One animal study found that, although subchronic
O3 exposure did not affect the acute course of a viral infection, it did enhance postinfluenzal
alveolitis.

Taken as a whole, the data clearly indicate that an acute O3 exposure impairs the
host defense capability of both humans and animals, primarily by depressing alveolar
macrophage function and perhaps also by decreasing mucociliary clearance of inhaled
particles and microorganisms. This suggests that humans exposed to O3 could be predisposed
to bacterial infections in the lower respiratory tract. The seriousness of such infections may
depend on how quickly bacteria develop virulence factors and how rapidly PMNs are
mobilized to compensate for the deficit in alveolar macrophage function.

Ozone also has been reported to suppress natural killer cell activity in the lung, to
suppress proliferative responses to bacterial antigen (Listeria) in both spleen and bronchial
lymph nodes, and to induce delayed hypersensitivity responses to Listeria antigen. However,
these effects occur at higher exposure levels (0.75 to 1.0 ppm O3) than those that affect
macrophage function.

9.3.4 Quantitative Ozone Exposure-Response Relationships
A quantitative understanding of the relationship between O3 exposure and

subsequent response is useful both for a better understanding of the processes underlying
outcomes of interest and for purposes of prediction. Examples of the utility of the latter
include identification of exposures unlikely to produce effects, risk and benefits assessment,
and prediction of responses based on exposures for which empirical data do not exist.
In general, exposure-response relationships have been better characterized for populations than
for individuals, and, although the form of the relationships may differ, those for individuals
are likely to be qualitatively similar to those of populations. On the other hand, because of
large differences in responsiveness among individuals, exposure-response relationships for the
population may not reflect quantitatively the experience of a given individual.

Relationships between short-term exposure and acute response have been described
for lung function changes, induction of symptoms, and BAL outcomes in experimental
exposure studies and for lung function, symptoms, hospital and emergency room admissions,
and mortality in epidemiologic studies. Exposure in the experimental studies can be defined
in terms of concentration, dose rate of exposure, total inhaled dose, and dose at the active
site. The limiting factor in modeling exposure-response with experimental data has been that
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no single study has included a wide enough range of the three exposure variables of interest
(i.e., C, E, T) to choose between models or to identify the appropriate method of describingV̇
exposure.

Exposure-response models in the epidemiologic studies generally have included
only O3 concentration measured at a central monitoring site in the study area as the exposure
variable. With some exceptions, characterization of exposure-response relationships in these
studies has been limited by little information on activity level or duration of exposure, a
generally narrow range of exposure concentrations, the need for complex models to control
for potential confounding by other pollutants and extraneous variables, and outcomes for
which only a small fraction of the variance is explained by exposure to pollutants. These
factors make selection among various models of response difficult.

A number of exposure-response functions have been proposed to describe the
results of experimental studies. No single exposure-response model form, however, has been
adequately tested and identified as providing an accurate, precise description of the
relationship between exposure and response in both humans and laboratory animals for lung
function or BAL endpoints. Rather, for a given study, a particular model may have been
selected a priori to describe the exposure-response data or may have been identified as
providing the best fit among several competing models. In many cases, models have been
found to be deficient, but rarely has the performance of a number of possible models been
systematically compared.

From the individual studies, several important observations have been made that
are qualitatively true for describing BAL and pulmonary function responses in both humans
and laboratory animals and that should be considered in the selection of a model to describe
population response as a function of exposure. Response increases monotonically with C,E,V̇
and T, with C generally being a stronger predictor of response thanE or T. The relationshipV̇
between response and one of the exposure variables is dependent on the level of the other two
variables. The relationship between response and each of the exposure variables is curvilinear
over a wide range of exposure conditions, although it may appear linear over certain narrow
ranges of exposure. With increasing duration of response (and possibly with increasing
concentration), the FEV1 response may approach a plateau in humans. Some evidence exists
suggesting that the level of the plateau with T is a function of C. This plateau has not been
observed in animal studies or for BAL endpoints. Respiratory symptom responses generally
follow a pattern similar to that observed for spirometry (e.g., mean responses increase with
increasing C, E, and T). As with spirometry responses, large individual differences inV̇
symptom responses occur. Little analytical work, however, has been performed that
mathematically describes either the mean or individual responses as multivariable functions
of C, E, and T.V̇

Exposure-response models of FEV1 and BAL responses in laboratory animals that
have been proposed and that fit to varying degrees include linear and polynomial models of
C, E, and T, with and without cross-product terms (e.g., C × T); exponential modelsV̇
utilizing C × T as theexposure variable at constantE; and cumulative normal probability orV̇
logistic models utilizing Cy × T as the exposure variable at constantE. Models of theseV̇
types have been found under some circumstances to describe the relationship between
exposure and response for a particular data set. Most single data sets, however, do not
include a wide enough range of data to test adequately the performance of a particular model
across a wide range of exposure conditions or to identify an appropriate exposure metric.
In particular, recent efforts have focused on the relationship between response and C and T at
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constant E. No definitive work has addressed the modeling of response andE for a givenV̇ V̇
endpoint or for consideration of E changing as a function of T. Because animal and humanV̇
studies often are conducted at different relative levels ofE, and because techniques to adjustV̇
mathematically for these differences only now are being developed, efforts to compare
responses across species or to develop extrapolation models have been hampered. As noted
earlier, quantitative models currently do not exist for respiratory symptoms.

Evidence indicates that, for humans and animals, the exposure-response
relationship of BAL and pulmonary function outcomes may be modified by previous recent
exposure to O3, and the relationship for FEV1 changes in humans may be modified by age.
Previous exposure to O3 has not been included in any exposure-response models. For young
adults, the modification of the exposure-response relationship by age has been modeled.

Exposure-response models of lung function in epidemiologic studies generally have
been limited to linear models of response as functions of various O3 exposure metrics (e.g., 1-
h or 8-h daily maximum, etc.). A number of studies have demonstrated significant negative
mean linear relationships between O3 exposure and lung function. Exposure-response models
of respiratory symptoms in epidemiologic studies generally have employed logistic regression
techniques with O3 or total oxidant concentration as the exposure variable. These latter
models generally have been chosen a priori reflecting the categorical nature of the outcome
variable rather than by comparison of the performance of several candidates.

Ecological studies of the relationship between daily rates of emergency room or
hospital admissions or mortality and O3 exposure have utilized a variety of complex exposure-
response models with some metric of daily O3 concentration as the exposure variable. The
complexity of the models results from, among other things, the need to control for potentially
confounding long-wave patterns in the health outcomes in relationship to other potential
confounders, such as other air pollutants, seasonal and meteorological factors, holidays, and
day-of-week effects. In various studies, both linear and nonlinear functions have been used to
describe the relationship between adjusted health outcome and concentration.

In summary, O3 is no exception to the general problems encountered in all studies
of environmental epidemiology. No single universal model form has been identified that
accurately and precisely describes the relationship between population exposure and response
under all circumstances. In general, the ability of a predictive model based on one study to
predict responses from an independent study has not been studied adequately. For purposes
of prediction or risk estimation, the adequacy of fit of a given model in a given data set and
the size and representativeness of the sample should be assessed. Extrapolation beyond the
range of observed data introduces additional uncertainty into predictions or risk estimates.

9.3.4.1 Prediction and Summary of Mean Responses
A selection of published reports in which models of population or mean responses

have been developed is listed below, along with figures summarizing examples of predicted
quantitative exposure-response relationships. Reports numbered 5 and 11 are epidemiological
studies, and the remainder are experimental studies. Because no currently available single
model is sufficient to accurately describe all major scenarios, the key models are presented
without weighting. Following this section is a further section that describes models of
individual responses within the population.

1. Hazucha (1987) predicts mean FEV1 decrements in humans as a function
of C (0.0 to 0.75 ppm O3) for four levels of E for 2-h exposures (Figure 9-1).V̇
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Figure 9-1. Mean predicted changes in forced expiratory volume in 1 s following
2-h exposures to ozone with increasing levels of intermittent exercise.

Source: Hazucha (1987).

2. McDonnell and Smith (1994) predict mean FEV1 decrements in heavily
exercising humans as a function of C (0.0 to 0.4 ppm O3) and T (1.0 to 6.6 h)
(Figure 9-2).

3. Highfill et al. (1992) predict the BAL responses of resting rats and guinea pigs
as a function of C (0.0 to 0.8 ppm O3) and T (2 to 8 h) (Figure 9-3).

4. Tepper et al. (1994) predict the FVC changes as a function of C (0.0 to
0.8 ppm O3) and T (2 to 7 h) for exposures conducted with rats breathing at
three times resting E (Figure 9-4).V̇

5. Burnett et al. (1994) predict the frequency of hospital admissions (adjusted for
covariates) as a linear function of C (previous day 1-h O3 maximum) for
Ontario hospitals (Figure 9-5).

Other reports in which models are developed or that contain data potentially useful
for further development or testing of models are listed below.

6. Seal et al. (1993) present data that would allow modeling of FEV1 decrements
in humans as a function of C (0.0 to 0.4 ppm O3) for 2-h exposures with
moderate exercise.

7. Folinsbee et al. (1978) predict lung function changes in humans as a function
of C (0.0 to 0.50 ppm O3) and E (10 to 65 L/min) for 2-h exposures.V̇
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Figure 9-2. Predicted mean decrements in forced expiratory volume in 1 s for 1- and 2-h
exposures to ozone with intermittent heavy exercise (A) and 6.6-h exposures
with moderate prolonged exercise (B).

Source: McDonnell and Smith (1994).

Figure 9-3. Derived means of BAL protein (BALP) denoted by symbols and the
exponential model shown by lines as time of exposure varies from 2 to 8 h.

Source: Highfill et al. (1992).
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Figure 9-4. Predicted mean forced vital capacity for rats exposed to ozone while
undergoing intermittent carbon dioxide-induced hyperpnea.

Source: Tepper et al. (1994).

Figure 9-5. Average number of adjusted respiratory admissions among all 168 hospitals by
decile of the daily 1-h maximum ozone level (ppm), lagged 1 day.

Source: Burnett et al. (1994)
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8. Adams et al. (1981) predict lung function changes in humans as a function of
the product of C × T × E for C = 0 to 0.4 ppm O3, T = 30 to 80min, andV̇

E = 33 or 66 L/min.V̇
9. Rombout et al. (1989) predict the concentration of protein in BAL fluid of rats

as a function of C (0.25 to 4.0 mg/m3 O3) and T (0 to 12 h) for daytime and
nighttime exposures.

10. Highfill and Costa (1995) compare the fits of quadratic, exponential, and
sigmoid-shaped models to published human lung function data and
O3 laboratory animal BAL data.

11. Thurston et al. (1994) predict hospital admissions in Toronto as a function
of C (previous day 1-h O3 maximum) for Toronto hospitals.

9.3.4.2 Prediction and Summary of Individual Responses
It is well known that considerable interindividual differences in the magnitude of

response to O3 exposure exist. The individual lung function and, to a lesser extent,
respiratory symptom responses to O3 have been demonstrated to be reproducible over a period
of time, indicating that some individuals are consistently more responsive than others to O3.
The basis for these differences is not known, with the exception that young adults have been
observed to be more responsive than older adults (see Figure 9-6).

Figure 9-6. Predicted mean decrements in forced expiratory volume in 1 s (∆FEV1)
following 2-h exposures to ozone while undergoing heavy intermittent exercise
for three ages. (Note: To convert∆FEV1 to %∆FEV1, multiply by 22.2%.)

Source: McDonnell et al. (1993).
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Calculation of group mean responses for a population that includes both more and
less responsive individuals is useful for making inferences regarding the probability that a
population effect is present or absent for a given exposure. Because the frequency
distribution of individual responses to O3 changes with changing exposure conditions,
however, knowledge of the mean and variance of population responses does not provide
reliable information on the distribution of individual responses for a given exposure, and,
hence, is not particularly useful for estimating risks to members of the population. One
method of presenting individual data is illustrated in Figure 9-7 in which histograms are
presented for individual responses of subjects participating in four 6.6-h studies of low-level
O3 exposure.

Figure 9-7. The distribution of response for 87 subjects exposed to clean air and at least
one of 0.08, 0.10, or 0.12 ppm ozone (O3). The O3 exposures lasted 6.6 h,
during which time the subjects exercised for 50 min of each hour, with a 35-
min rest period at the end of the third hour. Decreases in forced expiratory
volume in 1 s (FEV1) are expressed as percent change from baseline. For
example, the bar labeled, "−10" indicates the percent of subjects with a
decrease in FEV1 of >5% but ≤10%, and the bar labeled "5" indicates
improvement in FEV1 of >0% but ≤5%. Each panel of the figure indicates
the percentage of subjects at each O3 concentration with a decrease of FEV1
in excess of 10%.

Similarly, the histograms of regression slopes of the lung function-O3 concentration
relationship for children participating in a camp study illustrate a large range of variability in
response (Figure 9-8).

Another method that allows interpolation between observed data points involves
definition of the effect of interest (e.g., a 10% decrement in FEV1) and modeling of the
proportion of individuals who experience such an effect as a function of exposure conditions.
Figures 9-9 and 9-10 show the predicted proportion of individuals (humans) experiencing
10% FEV1 decrements and respiratory symptom responses, respectively, as a function of
C (0.0 to 0.4 ppm O3) for independent studies conducted at either 1 or 2 h of exposure with
heavy exercise.
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Figure 9-8. Histograms of regression slopes for FEV1 versus 1-h ozone (O3)
concentration in children attending a summer camp in northwestern
New Jersey. The numbers of children in each group are indicated in
parentheses; an asterisk identifies the number of children with slopes that
were significantly different from zero (p < 0.05). Shading represents the
percent of significant (p < 0.05) slopes across the distributions.

Source: Spektor et al. (1988).

9-21



Figure 9-9. Proportion of heavily exercising individuals predicted to experience a 10%
decrement in forced expiratory volume in 1 s following a 1- or 2-h exposure to
ozone.

Source: U.S. Environmental Protection Agency (1989).

Figure 9-10. Proportion of heavily exercising individuals predicted to experience mild
cough following a 2-h ozone exposure.

Source: U.S. Environmental Protection Agency (1989).
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Predictions of the proportion of individuals experiencing 5, 10, or 15% FEV1

decrements as a function of C (0.0 to 0.12 ppm O3), T (1 to 6.6 h), at a specific age
(24 years) for exposures with moderate exercise are shown in Figure 9-11.

Figure 9-11. Proportion of moderately exercising individuals exposed to ozone for
6.6 h predicted to experience 5, 10, or 15% decrements in forced expiratory
volume in 1 s as afunction of C × T for age = 24years.

Source: McDonnell et al. (1995).

As an example of differences between the mean and individual responses, it was
stated earlier that exposure for 5.6 h to 0.08 ppm O3 was the shortest duration for which a 5%
mean decrement in FEV1 was observed. For those same exposure conditions, 41, 17, and
10% of the subjects studied experienced FEV1 decrements larger than 5, 10, and 15%,
respectively.

The clinical significance of individual responses to O3 exposure depends on the
health status of the individual, the magnitude of the changes in pulmonary function, the
severity of respiratory symptoms, and the duration of the response. Tables 9-1 and 9-2
categorize individual functional and symptomatic responses to O3 exposure as normal (or
none) and by increasing levels of severity in healthy persons and in persons with impaired
respiratory systems, respectively. Pulmonary function responses are represented in these
tables by changes in spirometry (e.g., FEV1), SRaw, and nonspecific bronchial responsiveness.
Respiratory symptom responses include cough, pain on deep inspiration, and wheeze. The
changes in spirometry that have been focused on most frequently are O3-induced decrements
in FEV1 because they are easily quantified, have a continuous distribution, and have been
used to provide most of the exposure-response relationships described in this section. The
combined impact of both functional and symptomatic
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Table 9-1. Gradation of Individual Responses to
Short-Term Ozone Exposure in

Healthy Persons a

Functional Response None Small Moderate Large

FEV1 Within normal
range (±3%)

Decrements of 3%
to ≤10%

Decrements of
>10% but <20%

Decrements of
≥20%

Nonspecific
bronchial responsivenessb

Within normal
range

Increases of <100%Increases of
≤300%

Increases of >300%

Duration of
response

None <4 hours >4 hours but
≤24 hours

>24 hours

Symptomatic Response Normal Mild Moderate Severe

Cough Infrequent
cough

Cough with deep
breath

Frequent
spontaneous cough

Persistent
uncontrollable
cough

Chest pain None Discomfort just
noticeable on
exercise or deep
breath

Marked discomfort
on exercise or deep
breath

Severe discomfort
on exercise or deep
breath

Duration of response None <4 hours >4 hours but
≤24 hours

>24 hours

Impact of Responses Normal Normal Mild Moderate

Interference with normal
activity

None None A few sensitive
individuals choose
to limit activity

Many sensitive
individuals choose
to limit activity

aSee text for discussion; see Appendix A for abbreviations and acronyms.
bAn increase in nonspecific bronchial responsiveness of 100% is equivalent to a 50% decrease in PD20 or PD100

(see Chapter 7, Section 7.2.3).

responses to O3 exposure generally is displayed as an interference with normal activity or a
change in medical treatment (see Tables 9-1 and 9-2).

In healthy individuals, the importance attached to individual changes in FEV1 and
nonspecific bronchial responsiveness depends, in part, on the magnitude and persistence of the
response, but it is also important to consider the circumstances in which changes in lung
function occur with other responses. For example, a 20% decrement in FEV1 or a 100 to
200% increase in SRaw that is induced as a result of a nonspecific bronchial responsiveness
test and one that is almost completely reversible within an hour is associated with little, if
any, airway epithelial damage. If, in addition, there are no respiratory symptoms (except
chest discomfort), then this response, in itself, would not be considered clinically significant.
On the other hand, a smaller decrement in FEV1 of 15%, accompanied by marked pain on
deep inspiration and persistent cough that is reversed in approximately 24 h, may be
considered clinically significant in some individuals. In other words, it is important to
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Table 9-2. Gradation of Individual Responses to
Short-Term Ozone Exposure in Persons with

Impaired Respiratory Systems a

Functional Response None Small Moderate Large

FEV1 change Decrements of
<3%

Decrements of 3 to
≤10%

Decrements of
>10% but <20%

Decrements of
≥20%

Nonspecific
bronchial responsivenessb

Within normal
range

Increases of <100% Increases of
≤300%

Increases of
>300%

Airway resistance
(SRaw)

Within normal
range (±20%)

SRaw increased
<100%

SRaw increased up
to 200% or up to
15 cm H2O/s

SRaw increased
>200% or more
than 15 cm H2O/s

Duration of response None <4 hours >4 hours but≤24
hours

>24 hours

Symptomatic Response Normal Mild Moderate Severe

Wheeze None With otherwise
normal breathing

With shortness of
breath

Persistent with
shortness of
breath

Cough Infrequent
cough

Cough with deep
breath

Frequent
spontaneous
cough

Persistent
uncontrollable
cough

Chest pain None Discomfort just
noticeable on
exercise or deep
breath

Marked
discomfort on
exercise or deep
breath

Severe discomfort
on exercise or
deep breath

Duration of response None <4 hours >4 hours, but
≤24 hours

>24 hours

Impact of Responses Normal Mild Moderate Severe

Interference with normal
activity

None Few individuals
choose to limit
activity

Many individuals
choose to limit
activity

Most individuals
choose to limit
activity

Medical treatment No change Normal medication
as needed

Increased
frequency of
medication use or
additional
medication

Physician or
emergency room
visit

aSee text for discussion; see Appendix A for abbreviations and acronyms.
bAn increase in nonspecific bronchial responsiveness of 100% is equivalent to a 50% decrease in PD20 or PD100

(see Chapter 7, Section 7.2.3).
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consider the pattern of responses and not simply to focus on a single marker of the effect
of O3.

The magnitude of individual changes can become more important in persons with
impaired respiratory systems (e.g., asthmatics) who already have reduced baseline lung
function. Any change in function that causes these individuals to drop below 40 to 50% of
predicted would be considered clinically adverse. For example, O3-induced changes in SRaw,
a measure of airway narrowing, are small and of minimal clinical significance in
nonasthmatic individuals. Asthmatics, however, often have baseline airway narrowing and
experience larger changes in SRaw on exposure to O3 than do nonasthmatics. Because of these
baseline differences, the clinical significance of increases in SRaw depends both on percent
change from baseline and on absolute increases in SRaw.

9.4 Effects of Long-Term Ozone Exposures
In both humans and test animals, the response to a single O3 exposure nominally

can be characterized by lung dysfunction, lung cell injury and inflammation, and leakage of
plasma proteins into the airspace lumen. However, when such an exposure is repeated for
several consecutive days, many of these effects appear to wane, suggesting attenuation or the
development of tolerance to the continued intermittent challenge. In spite of this apparent
state of attenuation, long-term O3 exposures have been linked to subtle pulmonary effects,
some of which have irreversible components, thereby enhancing concern about chronic
effects. The following section will provide an overview attempting to synthesize the current
understanding of the phenomenon of attenuation during brief, repeated exposures and the
evidence for potential health impairments resulting from protracted exposures to this oxidant.

9.4.1 Repeated Exposures
It is well established that a brief exposure of laboratory rodents to an

O3 concentration, which causes minimal effects, will protect the animals from a subsequent
lethal challenge of O3 a week later. This phenomenon, called tolerance, bears a similarity to
the pattern of attenuated nonlethal effects (sometimes referred to as "adaptation") observed in
both human volunteers and animals when exposed to episodic levels of O3 (≤0.5 ppm) for
1 to 7 h/day over a succession of 5 or more days. Generally, over a 5-day exposure period,
the effects of Day 1 are accentuated on Day 2 and diminish thereafter. Attenuation of the
functional effects include spirometric deficits and associated symptoms as well as irritative
alterations of breathing; nonspecific airway responsiveness, however, does not revert to
normal levels. Measures of tissue effects that attenuate include inflammation and impaired
phagocytic capabilities of alveolar macrophages. However, some evidence from animal
studies suggests that tissue alterations persist, although the observed changes may be part of a
transition to a chronically affected stage of the lung. Thus, in general, cell-associated
indicators of injury or damage within the lung appear to diminish in spite of the continued
O3 exposure.

A number of mechanisms have been shown to be involved in the evolution of this
"adapted" state. These mechanisms range from the replacement of sensitive cells in the
alveolar lining (epithelium) by more resistant cells (with or without a thickened fluid barrier
on the lumenal surface) to the enhancement of antioxidant metabolism providing cell
resistance and more biochemical defenses at the lung surface. However, controlled human
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studies show that after a 1-week period without O3 exposure, subjects regain their spirometric
responsiveness to O3 challenge, although this abrupt transition between unresponsiveness and
responsiveness appears less distinct in field-related studies. For example, studies of Southern
Californians suggest that they are significantly less responsive to the spirometric effects of an
acute episodic-like controlled challenge with O3 when studied for a period after the "high" O3

season than after the relatively "low" O3 season. Likewise, there is some evidence that O3-
exposed urban populations are also somewhat more resistant to the oxidant than populations
that receive minimal exposure. This would appear to be in conflict with hospital admissions
data suggesting the aggravation of respiratory diseases, like asthma, within such populations.
It remains to be shown whether these latter data reflect the responsiveness of a sensitive
subpopulation, perhaps less adapted or having less reserve function.

9.4.2 Prolonged Exposures
Most long-term exposure studies in animals have evaluated structural and

functional changes. In the few investigations of the immune system or antibacterial host
defenses, prolonged exposures of animals either caused no effects or did not increase the
magnitude of effects observed after acute exposures. Thus, the following discussion centers
on the larger body of knowledge on other endpoints.

Epidemiologic studies attempting to associate chronic lung effects in humans with
long-term O3 exposure provide only suggestive evidence that such a linkage exists. Most
studies have been cross-sectional in design and have been compromised by incomplete control
of confounding variables and inadequate exposure information. Other studies have attempted
to follow variably exposed groups prospectively. Studies of such design have been conducted
in communities of the Southwest Air Basin as well as in Canada where comparisons could be
drawn between lung function changes over several years in populations from high- or low-
oxidant pollution. The findings suggest small, but consistent decrements in lung function
among inhabitants of the more highly polluted communities. However, associations between
O3 and other copollutants and, in some cases, problems with study population loss undermine
the confidence in the study conclusions. Likewise, recent associations found between O3 and
the incidence and severity of asthma over a decade of study, although derived from well-
designed studies, also tend to be weakened by the colinearity of O3 with other air pollutants.
Nevertheless, in all of the studies assessing lung function, the pattern of dysfunction
associated with the long-term exposure has been consistent with the functional and structural
abnormalities seen in laboratory animal studies.

The advantage of laboratory animal studies is the ability to examine closely the
distribution and intensity of the O3-induced morphologic changes that have been identified
throughout the respiratory tract (see Chapter 6, Section 6.2.4). Indeed, cells of the nose, like
the distal lung, clearly are affected by O3. Perhaps of greater health concern are the lesions
that occur in the small airways and in the centriacinar regions of the lung where the alveoli
meet the distal airways (Figure 9-12). Altered function of the distal airways, the proximal
conduits of air to the gas-exchange regions, can result in reduced communication of fresh air
with the alveoli and air-trapping. In fact, chronic O3 lesions as found in animal studies are
reminiscent of the earliest lesions found in respiratory bronchiolitis, some of which may
progress to fibrotic lung disease (Kuhn et al., 1989; King, 1993).
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Figure 9-12. A summary of the morphologic lesions found in the terminal bronchioles and
centriacinar region (CAR) of the lung following exposure of laboratory rats
to filtered air or a simulated ambient pattern of ozone for up to 78 weeks. In
the terminal bronchiole, the sizes of the dome of Clara cells became smaller
with ozone exposure, and the number of cilia is reduced (arrows). In the
CAR, the epithelium becomes thicker, and accumulation of collagen fibers
occurs (arrow heads).

Source: Chang et al. (1992).
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The O3-induced inflammation, cell damage, and altered permeability of epithelial
cells lining the respiratory tract allow exudation of fluid, cells, and cellular debris from
plasma into lung tissue. The magnitude of intraluminal exudation associated with injury
correlates with the initial epithelial necrosis and release of inflammatory mediators.
As shown in Figure 9-13, the temporal pattern of effects during and after a chronic exposure
is complex. During the early days of exposure, the end-airway lumenal and interstitial
inflammation peaks, and, thereafter, appears to subside at a lower plateau of activity
sometimes referred to as a "smoldering" lesion. Several cytokines remain elevated beyond the
apparent adaptation phase of the response and may be linked conceptually to the development
of chronic lesions in the distal lung. To date, however, a clear association of these BAL-
derived mediators and cells with long-term toxicity has not been demonstrated. Some
evidence of molecular changes within the matrix of the lung may also link to the chronic
effects, but these too remain poorly defined. When exposures to O3 continue for weeks or
months, the diminished O3-induced exudative response in the distal bronchoalveolar areas is
supplanted by hyperplastic epithelia in the alveoli and end-airways. Damaged cells in
centriacinar alveoli are replaced by metabolically active progenitor cells that are more
resistant to oxidant challenge. Junctional areas between conducting and gas-exchange regions,
where the O3 changes are typically most intense, also undergo epithelial hyperplasia, giving
the appearance that airway cells are extending into the mouth of the alveolus, hence the term
"bronchiolization". The functional result of this concentration-dependent process is the
effective elongation of distal bronchioles, which functionally may alter air distribution within
the lung during breathing. These hyperplastic cells also are believed to be more resistant to
O3. When exposure to O3 ceases, most, but not all, of the hyperplasia appears to reverse with
time.

In contrast, within the underlying interstitium (tissue between blood and air spaces)
of the affected centriacinar region, proliferating fibroblasts appear to evolve excess
noncellular fibrous matrices, which may be only partially reversible and may, in fact, progress
after removal from O3 exposure. This would suggest that O3 can initiate focal interstitial
fibrosis of the lung at the regions where O3 causes epithelial cell damage as a prelude to
chronic degenerative lung disease. The crucial question, then, is whether this latter
irreversible process, which clearly occurs at relatively high O3 concentrations, occurs at
ambient levels to which humans are typically exposed, in many cases, over a lifetime.
Unfortunately, comparable morphologic data from humans residing in O3-polluted areas are
lacking.

Studies of prolonged O3 exposures in monkeys and rats reveal generally similar
morphologic responses, although it appears that the monkey exhibits somewhat more tissue
injury than does the rat under roughly similar exposure conditions. Interspecies comparisons
of dosimetric data indicate that the monkey, with its similarity to the human in distal airway
structure, provides data that may best reflect the potential effects of O3 in humans exercising
out of doors. As such, monkeys exposed to O3 at 0.15 ppm for 8 h each day for 6 to 90 days
exhibit significant distal airway remodeling. Rats show similar but more modest changes at
0.25 ppm O3 after exposures of longer duration, up to 18 mo and beyond (near-lifetime). The
chronic distal lung and airway alterations appear consistent with incipient peribronchiolar
fibrogenesis within the interstitium. Attempts to correlate functional deficits have been
variable, perhaps due in part to the degree and distribution of the lesions and the general
insensitivity of most measures of the distal lung function. The interstitial changes may
progress, however. Moreover, one recent primate study revealed evidence that
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Figure 9-13. Schematic comparison of the duration-response profiles for epithelial
hyperplasia, bronchoalveolar exudation, and interstitial fibrosis in the
centriacinar region of lung exposed to a constant low concentration of ozone.

Source: Dungworth (1989).

intermittent challenge with a pattern of O3 exposure more reflective of seasonal episodes, with
extended periods of clean air in between extended periods of O3, actually leads to greater
injury. The reasons for this are unclear, but may relate to the known loss of tolerance that
occurs in both humans and animal test species with removal of the oxidant burden.

In conclusion, the collective toxicologic data on chronic exposure to O3 garnered in
animal exposure and human population studies have some ambiguities. What is clear is that
the distribution of the O3 lesions is roughly similar across species, is, in part, concentration
dependent (and perhaps time or exposure-pattern dependent), and, under certain conditions,
has irreversible structural attributes. What is unclear is whether ambient exposure scenarios
encountered by humans result in similar lesions and whether there are resultant functional or
impaired health outcomes, particularly because the human exposure scenario may involve
much longer exposures than can be studied in the laboratory. The epidemiologic lung
function data generally parallel those of the animal studies, but they lack the confidence of
O3 exposure history and are frequently confounded by personal or copollutant variables.
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9.4.3 Genotoxicity and Carcinogenicity of Ozone
Numerous in vitro exposure studies suggest that O3 has either weak or no potential

to cause mutagenic, cytogenetic, or cellular transformation effects. Most of these experiments
utilized high concentrations of O3 (>5.0 ppm). Because of the exposure systems used, there
are unknowns about the formation of artifacts and the dose of O3. Therefore, these studies
are not very useful in health assessment. Cytogenetic effects have been observed in some,
but not all, laboratory animal and human studies of short-term O3 exposure. However, well-
designed human clinical cytogenetic studies were negative.

Until recently, in vivo exposure studies of carcinogenicity, with and without
co-exposure to known carcinogens, were either negative or ambiguous. A well-designed
cancer bioassay study has recently been completed by the National Toxicology Program
(NTP) using male and female Fischer 344/N rats and B6C3F1 mice. Animals were exposed
for 2 years to 0.12, 0.5, and 1.0 ppm O3 (6 h/day, 5 days/week). A similar lifetime exposure
was conducted, but 0.12 ppm was not used. The NTP evaluated the weight-of-evidence for
this study; they found "no evidence" of carcinogenicity in rats but reported "equivocal
evidence" of carcinogenicity in O3-exposed male mice and "some evidence" of carcinogenic
activity in O3-exposed female mice. The increases in adenomas and carcinomas were
observed only in the lungs. There was no concentration response. In the male mice, the
incidence of neoplasms in the 2-year study was not elevated significantly by O3 and was
within the range of historical controls. The lifetime exposure resulted in an increased
incidence of carcinomas that was not statistically significant. When the female mouse data
from the two exposure regimens (at 1.0 ppm) were combined, there was a statistically
significant increase (almost double) in neoplasms. In a companion study, male rats were
treated with a tobacco carcinogen and exposed for 2 years to 0.5 ppm O3. Ozone did not
affect the response and, therefore, had no tumor promoting activity.

In summary, only chronic exposure to a high concentration of O3 (1.0 ppm) has
been shown to evoke a limited degree of carcinogenic activity in the females of one strain of
mice. Rats were not affected. Furthermore, there was no concentration response, and there is
inadequate information from other research to provide mechanistic support for the finding in
mice. Thus, the potential for animal carcinogenicity is uncertain.

9.5 Effects of Combined Pollutant Exposures
In ambient air, people are exposed to mixtures of pollutants, making it important to

understand interactions. Epidemiological studies, which inherently evaluate O3 as part of
complex mixtures, are discussed in other subsections dealing with classes of effects. In the
laboratory it becomes possible to sort out the role of O3 in simple mixtures. Complex
mixtures are typically not investigated in the laboratory because, even if only six pollutants
were involved, the experimental design required to unequivocally sort out which pollutant or
pollutant interactions were responsible for the responses or portions of the responses could
require as many as 719 additional separate experiments, even if the concentrations of the six
pollutants remained the same.

The summary will focus only on binary mixtures because these are by far the
predominant type of experiments. Responses to a binary pollutant mixture may represent the
sum of the independent responses to the two chemicals (i.e., an additive response). If there is
some interaction between either the two responses or the two pollutants, the resultant response
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could be larger than additive (synergism) or smaller than additive (antagonism). Interaction
between pollutants could result in the production of a more or less toxic byproduct.
Alternatively, the response to one pollutant could magnify the response to the other pollutant
or could interfere with or block the action of the other pollutant. Binary mixture studies fall
into two categories, simultaneous and sequential exposures. In the simultaneous exposures,
both the responses and the pollutants can interact. In the sequential exposures, it is primarily
the responses that would interact.

In general, controlled human studies of O3 mixed with other pollutants show no
more than an additive response with symptoms or spirometry as an endpoint. This applies to
O3 in combination with nitrogen dioxide (NO2), SO2, sulfuric acid (H2SO4), nitric acid
(HNO3), or carbon monoxide (CO). Indeed, at the levels of copollutants used in human
exposure studies, the responses can be attributed primarily to O3. In one study, exposure to
O3 increased airway responsiveness to SO2 in asthmatics. Similarly, other pollutants that may
increase airway responsiveness could augment the effect of O3 on airway responsiveness.

The relatively large number of animal studies of O3 in mixture with NO2 and
H2SO4 shows that additivity, synergism, and antagonism can result, depending on the
exposure regimen and the endpoint studied. The numerous observations of synergism are of
concern, but the interpretation of most of these studies relative to the real world is
confounded by unrealistic exposure designs. For example, ambient concentrations of O3 often
were combined with levels of copollutants substantially higher than ambient, creating the
possibility that mechanisms of toxicity unlikely in the real world contributed to the
experimental outcome. Nevertheless, the data support a hypothesis that coexposure to
pollutants, each at innocuous or low-effect levels, may result in effects of significance.

9.6 Conclusions
This section summarizes the primary conclusions derived from an integration of

the known effects of O3 provided by animal toxicological, human clinical, and
epidemiological studies.

1. What are the effects of short-term (<8-h) exposures to ozone?
Recent epidemiology studies addressing the effects of short-term ambient exposure

to O3 in the population have yielded significant associations with a wide range of health
outcomes, including lung function decrements, aggravation of preexisting respiratory disease,
increases in daily hospital admissions and emergency department visits for respiratory causes,
and increased mortality. Results from lung function epidemiology studies are generally
consistent with the experimental studies in laboratory animals and humans.

Short-term O3 exposure of laboratory animals and humans causes changes in
pulmonary function, including tachypnea (rapid, shallow breathing), decreased lung volumes
and flows, and increased airway responsiveness to nonspecific stimuli. Increased airway
resistance occurs in both humans and laboratory animals, but typically at higher exposure
levels than other functional endpoints. In addition, adult human subjects experience
O3 induced symptoms of airway irritation such as cough or pain on deep inspiration. The
changes in pulmonary function and respiratory symptoms occur as a function of exposure
concentration, duration, and level of exercise. Adult human subjects with mild asthma have
qualitatively similar responses in lung volume and airway responsiveness to
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bronchoconstrictor drugs as nonasthmatics. Respiratory symptoms are also similar, but
wheezing is a prevalent symptom in O3-exposed asthmatics in addition to the other
demonstrated symptoms of airway irritation. Airway resistance, however, increases relatively
more in asthmatics from an already higher baseline. Recovery from the effects of O3 on
pulmonary function and symptoms is usually complete within 24 h of the end of exposure,
although other responses may persist somewhat longer.

· An association between daily mortality and O3 concentration for areas with high
O3 levels (e.g., Los Angeles) has been suggested, although the magnitude of
such an effect is unclear.

· Increased O3 levels are associated with increased hospital admissions and
emergency department visits for respiratory causes. Analyses from data in the
Northeastern United States suggest that O3 air pollution is associated with a
substantial portion (on the order of 10 to 20%) of all summertime respiratory
hospital visits and admissions.

· Pulmonary function in children at summer camps in southern Ontario, Canada,
in the northeastern United States, and in Southern California is associated with
O3 concentration. Meta-analysis indicates that a 0.50-mL decrease in FEV1 is
associated with a 1 ppb increase in O3 concentration. For preadolescent
children exposed to 120 ppb (0.12 ppm) ambient O3, this amounts to an average
decrement of 2.4 to 3.0% in FEV1. Similar responses are reported for children
and adolescents exposed to O3 in ambient air or O3 in purified air for 1 to 2 h
while exercising.

· Pulmonary function decrements are generally observed in healthy subjects (8 to
45 years of age) after 1 to 3 h of exposure as a function of the level of exercise
performed and the O3 concentration inhaled during the exposure. Group mean
data from numerous controlled human exposure and field studies indicate that,
in general, statistically significant pulmonary function decrements beyond the
range of normal measurement variability (e.g., 3 to 5% for FEV1) occur
(1) at >0.50 ppm O3 when at rest,
(2) at >0.37 ppm O3 with light exercise (slow walking),
(3) at >0.30 ppm O3 with moderate exercise (brisk walking),
(4) at >0.18 ppm O3 with heavy exercise (easy jogging), and
(5) at >0.16 ppm O3 with very heavy exercise (running).
Smaller group mean changes (e.g., <5%) in FEV1 have been observed at lower
O3 concentrations than those listed above. For example, FEV1 decrements have
been shown to occur with very heavy exercise in healthy adults at 0.15 to 0.16
ppm O3, and such effects may occur in healthy young adults at levels as low as
0.12 ppm. Also, pulmonary function decrements have been observed in
children and adolescents at concentrations of 0.12 and 0.14 ppm O3 with heavy
exercise. Some individuals within a study may experience FEV1 decrements in
excess of 15% under these exposure conditions, even when the group mean
decrement is less than 5%.

· For exposures of healthy subjects performing moderate exercise during longer
duration exposures (6 to 8 h), 5% group mean decrements in FEV1 were
observed at
(1) 0.08 ppm O3 after 5.6 h,
(2) 0.10 ppm O3 after 4.6 h, and
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(3) 0.12 ppm O3 after 3 h.
For these same subjects, 10% group mean FEV1 decrements were observed at
0.12 ppm O3 after 5.6 and 6.6 h. As in the shorter duration studies, some
individuals experience changes larger than those represented by the group mean
changes.

· An increase in the incidence of cough has been reported at O3 concentrations as
low as 0.12 ppm in healthy adults during 1 to 3 h of exposure with very heavy
exercise. Other respiratory symptoms, such as pain on deep inspiration,
shortness of breath, and lower respiratory scores (a combination of several
symptoms), have been observed at 0.16 to 0.18 ppm O3 with heavy and very
heavy exercise. Respiratory symptoms also have been observed following
exposure to 0.08, 0.10, and 0.12 ppm O3 for 6.6 h with moderate levels of
exercise.

· Increases in nonspecific airway responsiveness in healthy adults have been
observed after 1 to 3 h of exposure to 0.40 ppm, but not 0.20 ppm, O3 at rest
and have been observed at concentrations as low as 0.18 ppm, but not to
0.12 ppm, O3 during exposure with very heavy exercise. Increases in
nonspecific airway responsiveness during 6.6-h exposures with moderate levels
of exercise have been observed at 0.08, 0.10, and 0.12 ppm O3.

Short-term O3 exposure of laboratory animals and humans disrupts the barrier
function of the lung epithelium, permitting materials in the airspaces to enter lung tissue,
allowing cells and serum proteins to enter the airspaces (inflammation), and setting off a
cascade of responses.

· Increased levels of PMNs and protein in lung lavage fluid have been observed
following exposure of healthy adults to 0.20, 0.30, and 0.40 ppm with very
heavy exercise and have not been studied at lower concentrations for 1- to 3-h
exposures. Increases in lung lavage protein and PMNs also have been observed
at 0.08 and 0.10 ppm O3 during 6.6-h exposures with moderate exercise; lower
concentrations have not been tested.

Short-term O3 exposure of laboratory animals and humans impairs alveolar
macrophage clearance of viable and nonviable particles from the lungs and decreases the
effectiveness of host defenses against bacterial lung infections in animals and perhaps
humans. The ability of alveolar macrophages to engulf microorganisms is decreased in
humans exposed to 0.08 and 0.10 ppm O3 for 6.6 h with moderate exercise.

2. What are the effects of repeated, short-term exposures to ozone?
During repeated short-term exposures, some of the O3-induced responses are

partially or completely attenuated. Over a 5-day exposure, pulmonary function changes are
typically greatest on the second day, but return to control levels by the fifth day of exposure.
Most of the inflammatory markers (e.g., PMN influx) also attenuate by the fifth day of
exposure, but markers of cell damage (e.g., lactate dehydrogenase enzyme activity) do not
attenuate and continue to increase. Attenuation of lung function decrements is reversed
following 7 to 10 days without O3. Some inflammatory markers are also reversed during this
time period, but others still show attenuation even after 20 days without O3. The mechanisms
and impacts involved in attenuation are not known, although animal studies show that the
underlying cell damage continues throughout the attenuation process. In addition, attenuation
may alter the normal distribution of O3 within the lung, allowing more O3 to reach sensitive
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regions, possibly affecting normal lung defenses (e.g., PMN influx in response to inhaled
microorganisms).

3. What are the effects of long-term exposures to ozone?
Available data indicate that exposure to O3 for months and years causes structural

changes in several regions of the respiratory tract, but effects may be of the greatest
importance in the centriacinar regions (where the alveoli and conducting airways meet); this
region typically is affected in most chronic airway diseases of the human lung. This
information on O3 effects in the distal lung is extrapolated from animal toxicological studies
because, to date, comparable data are not available from humans. The apparent lack of
reversal of effects during periods of clean air exposure raises concern that seasonal exposures
may have a cumulative impact over many years. The role of adaptive processes in this
response is unknown but may be critically dependent on the temporal frequency or profile of
exposure. Furthermore, the interspecies diversity in apparent sensitivity to the chronic effects
of O3 is notable, with the rat representing the lower limit of response, and the monkey the
upper limit. Epidemiological studies attempting to associate chronic health effects in humans
with long-term O3 exposure provide only suggestive evidence that such a linkage exists.

Long-term exposure in the females of one strain of mice to high O3 levels (1 ppm)
caused a small, but statistically significant increase in lung tumors. There was no
concentration-response relationship, and rats were not affected. Genotoxicity data are either
negative or weak. Given the nature of the database, potential carcinogenicity in animals is
uncertain. Ozone did not show tumor-promoting activity in a chronic rat study (at 0.5 ppm
O3).

4. What are the effects of binary pollutant mixtures containing ozone?
Combined data from laboratory animal and controlled human exposure studies of

O3 support the hypothesis that coexposure to pollutants, each at low-effect levels, may result
in effects of significance. The data from human studies of O3 in combination with NO2, SO2,
H2SO4, HNO3, or CO show no more than an additive response on lung spirometry or
respiratory symptoms. The larger number of laboratory animal studies with O3 in mixture
with NO2 and H2SO4 show that effects can be additive, synergistic, or even antagonistic,
depending on the exposure regimen and the endpoint studied. This issue of exposure to
copollutants remains poorly understood, especially with regard to potential chronic effects.

5. What population groups are at risk as a result of exposure to ozone?
Identification of population groups that may show increased sensitivity to O3 is

based on their (1) biological responses to O3, (2) preexisting lung disease (e.g., asthma),
(3) activity patterns, (4) personal exposure history, and (5) personal factors (e.g., age,
nutritional status).

The predominant information on the health effects of O3 noted above comes from
clinical and field studies on healthy, nonsmoking, exercising subjects, 8 to 45 years of age.
These studies demonstrate that, among this group, there is a large variation in sensitivity and
responsiveness to O3, with at least a 10-fold difference between the most and least responsive
individuals. Individual sensitivity to O3 also may vary throughout the year, related to
seasonal variations in ambient O3 exposure. The specific factors that contribute to this large
intersubject variability, however, remain undefined. Although differences may be due to the
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dosimetry of O3 in the respiratory tract, available data show little difference on O3 deposition
in the lungs for inhalation through the nose or mouth.

Daily life studies reporting an exacerbation of asthma and decrease in peak
expiratory flow rates, particularly in asthmatic children, appear to support the controlled
studies; however, those studies may be confounded by temperature, particle or aeroallergen
exposure, and asthma severity of the subjects or their medication use. In addition, field
studies of summertime daily hospital admissions for respiratory causes show a consistent
relationship between asthma and ambient levels of O3 in various locations in the Northeastern
United States, even after controlling for independent contributing factors. Controlled studies
on mild asthmatics suggest that they have similar lung volume responses but greater airway
resistance changes to O3 than nonasthmatics. Furthermore, limited data from studies of
moderate asthmatics suggest that this group may have greater lung volume responses than
nonasthmatics.

Other population groups with preexisting limitations in pulmonary function and
exercise capacity (e.g., chronic obstructive pulmonary disease, chronic bronchitis, ischemic
heart disease) would be of primary concern in evaluating the health effects of O3.
Unfortunately, not enough is known about the responses of these individuals to make
definitive conclusions regarding their relative responsiveness to O3. Indeed, functional effects
in these individuals with reduced lung function may have greater clinical significance than
comparable changes in healthy individuals.

Currently available data on personal factors or personal exposure history known or
suspected of influencing responses to O3 follow.

· Human studies have identified a decrease in pulmonary function responsiveness
to O3 with increasing age, although symptom rates remain similar.
Toxicological studies are not easily interpreted but suggest that young animals
are not more responsive than adults.

· Available toxicological and human data have not conclusively demonstrated that
males and females respond differently to O3. If gender differences exist for
lung function responsiveness to O3, they are not based on differences in baseline
pulmonary function.

· Data are not adequate to determine whether any ethnic or racial group has a
different distribution of responsiveness to O3. In particular, the responses of
nonwhite asthmatics have not been investigated.

· Information derived from O3 exposure of smokers is limited. The general trend
is that smokers are less responsive than nonsmokers. This reduced
responsiveness may wane after smoking cessation.

· Although nutritional status (e.g., vitamin E deficiency) makes laboratory rats
more susceptible to O3-induced effects, it is not clear if vitamin E
supplementation has an effect in human populations. Such supplementation has
no or minimal effects in animals. The role of such antioxidant vitamins in
O3 responsiveness, especially their deficiency, has not been well studied.

Based on information presented in this document, the population groups that have
demonstrated increased responsiveness to ambient concentrations of O3 consist of exercising,
healthy and asthmatic individuals, including children, adolescents, and adults.
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