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FOREWORD

The Environmental Protection Agency was established to coordinate
administration of the major Federal programs designed to protect the
quality of our environment.

An important part of the Agency's effort involves the search for
information about environmental problems, management techniques and
new technologies through which optimum use of the Nation's land and
water resources can be assured and the threat pollution poses to the
welfare of the American people can be minimized.

EPA's Office of Research and Development conducts this search
through a nationwide network of research facilities.

As one of these facilities, the Robert S. Kerr Environmental
Research Laboratory is responsible for the management of programs to:
(a) investigate the nature, transport, fate and management of pollutants
in groundwater; (b) develop and demonstrate methods for treating waste-
waters with soil and other natural systems; (c) develop and demonstrate
pollution control technologies for irrigation return flows; (d) develop
and demonstrate pollution control technologies for animal production
wastes; (e) develop and demonstrate technologies to prevent, control
or abate pollution from the petroleum refining and petrochemical
industries; and (f) develop and demonstrate technologies to manage
pollution resulting from combinations of industrial wastewaters or
industrial/municipal wastewaters.

This report contributes to the knowledge essential if the EPA is
to meet the requirements of environmental laws that it establish and
enforce pollution control standards which are reasonable, cost effective
and provide adequate protection for the American public.

William C. Galegar
Director

Robert S. Kerr Environmental
Research Laboratory
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PREFACE

This report is one of a set which documents the development and
verification of a digital computer modeling effort to predict the
mineral quality changes in return flows occurring as a result of
irrigating agricultural lands. The set consists of five separate
volumes under one general title as follows:

"Prediction of Mineral Quality of Irrigation Return Flow"
Volume I. Summary Report and Verification
Volume II. Vernal Field Study

Volume III. Simulation Model of Conjunctive Use and
Water Quality for a River System or Basin

Volume IV. Data Analysis Utility Programs

Volume V., Detailed Return Flow Salinity and Nutrient
Simulation Model

This set of reports represents the culmination of an effort started
in May 1969 by an interagency agreement between the U.S. Bureau of
Reclamation and the Federal Water Pollution Control Administration
on a joint research proposal on the "Prediction of Mineral Quality
of Return Flow Water from Irrigated Land." This research project
has had three different project identification numbers during the
project period. These numbers (13030 EII, EPA-IAG-048-(D), and
EPA-IAG-D4-0371) are given to avoid confusion on the part of indi-
viduals who have previously tried te acquire project reports for
the earlier project numbers.
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ABSTRACT

This volume of the report contains a description of the data
analysis subroutines developed to support the modeling effort
described in Volume III. The subroutines were used to evaluate
and condition data used in the conjunctive use model. The sub-
routines include (1) regression analysis, (2) Gaussian probability
function, (3) Beta distribution, and (4) Pearson's incomplete
gamma function. For each of these subroutines, a brief theory is
given plus a program listing and sample problem.

This report was submitted in fulfillment of EPA-IAG-D4-0371 by
the Bureau of Reclamation, Engineering and Research Center, under
the sponsorship of the Environmental Protection Agency.
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INTRODUCTION

Hydrology and related fields have a continued requirement for various
tools of modern statistical theory. Most of the tools are needed for
the examination, extension, and analyses (time series) of different

forms of basic or observed data.

Prior to the advent of the electronic computer the extensive use of the
techniques of modern statistics was prohibitive because of the many
laborious and tedious hand computations. However, as computer technology
advanced, resulting in greater computation speeds and larger rapid access
storage facilities, the usage of these statistical techniques grew as

various forms of computer applications.

It is obvious that no one tool will solve all problems encountered in
the analysis of hydrologic data. Further, a comprehensive computer
package that was portable and not exclusively propertied was beyond

the scope of a reasonable effort both in time and money. Within the
limits of a reasonable effort it was determined that a computer package
composed of computer applications of regression analyses, tools for

the solutions of the normal, beta, and gamma distributions would be a
good initial step. Many of the other tools of modern statistical

theory such as chi-square tests, Markovian analyses, and pseudo-distribution
functions, to name a few, are extensions of the tools contained in this
computer package.

In the subsequent narrative a brief description is given of some of the
applications of these statistical tools in the field of hydrology.
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REGRESSION ANALYSIS
The computer application of this regression analysis has been designed
to be interactive with a terminal. The interactive feature provides
easy access to the computer and reduces the narrative required in terms

of a user's guide.

Regression analyses are used extensively in the field of hydrology in
the manipulation and extension of data. In this respect, the computer
application was adapted to fit the more common needs of the practiced
hydrologist with some fundamental skill in statistics. This adaptation
does not, however, preclude other uses of the regression analysis for

problem~solving in areas not related to hydrology.

The subsequent discussion will concern the various features of the
computer application and.where necessary.a brief explanation of statistical

theory will be included.

Data Input

The input data are limited to a maximum of 11 variables, one of which
is the dependent variable and the remaining 10 are the independent
variables. The maximum number of observations (data points) is 500.

The two maxima were chosen to fit the majority of hydrology applications.

Each variable must have a title and must also have a reference index of

at least one and not more than two digits.



The entry of the above data can be accomplished by any one of two
choices. When the sample size is relatively small and the number of
variables are few, entry of the data via the terminal is more expedient.
Data entered in this manner will be formatted internally and written

on an output file labeled OUTO. The internal format used in this case

is compatible to that required when data are entered via a read device.

The remaining means of data entry is via a read device., The input file
name for the read device is labeled OUTA. Entry of data via the read
device is more expedient when the sample size (number of data points)
is large, the number of variables many, and where variables are trans-
formed prior to entry into the regression analysis. Surface responses
are cases in particular where simple stand-alone mechanisms would

be a judicious choice of transformation of variables prior to data

entry.

The format required for entry of data concerning the variables is as
follows:
Variable title (first line) - 1X,7A10,A9
Variable index and number of data points (second line) - 9X,13,6X,I3
Data points for variable (third, ...,lines) - 1X,6F13.0/(1X,6F13.0Q)

Data points must include decimal point in field, if applicable.

The title of the variable is stored in a two-dimensional array labeled

LTITLE, the index of the variable is stored in a single-dimensional



array labeled MVAR, the data points are stored in a two-dimensional
array titled XOB, and the number of data points are stored in a single-
dimensional array labeled NPX. A check is made to determine if all
variables entered have the same number of data points and when this
check fails, a program-controlled error message is displayed at the
terminal, otherwise the number of data points entering the regression

analysis is stored with the label NP.

All other information pertinent to the regression analysis is entered
via the terminal as responses to queries displayed at the terminal.
Whenever the query requires a "yes" or "no'" response, any single
character will suffice for the "no" response; however, the ''yes"

response must be the three alpha characters YES.
The query format as displayed at the terminal is self-explanatory and
the response required is direct, hence any discussion in this respect

would be redundant.

Qutput Files

The computer application for the regression analysis has provisions for
three output files. The file assigned the label OUTPUT is used for all
queries displayed at the terminal as well as the display of all error

messages displayed at the terminal that are program generated.

The output file assigned the label OUTA is used to store the formatted
data, i.e., variable name, index, and data points as accepted via terminal

input.



The output file assigned the label OUTB is used to store the results
of regression analysis, the intermediate matrices and the residual
lists. Options are provided to write the intermediate matrices and
residual lists. The intermediate matrices are the (1) raw sums of
squares and products (A matrix), (2) covariances (C matrix), and

(3) simple coefficients of regression.

The residuals can be listed at each step of the regression analysis.
A list of variables from the input set will always be included as part

of this output file.

Program Structure

The program (electronic computer application) structure is composed
of the main program and four subroutines and requires approximately
115,0008 words to load. The program can be used as a stand-alone

application or can be used as five subroutines where four remaining

subroutines are monitored by the main subroutine or program.

Main Program - REGRES

The main program monitors all subroutines and nearly all of the

terminal queries are contained in the main program.

Problem Title

The problem title can be represented with at least one line (79 or
less characters per line) or with as many as five lines. The

number of lines are stored under the label NTITLE and the lines of



title information are stored in a two-dimensional array labeled
KTITLE. The lines are entered left justified and will be

centered internally on the basis of sn 80-character line.

Variable Sequence

The variable sequence is controlled by the order in which each
variable is entered at time of input either via terminal or read
device. The variable sequence is stored in a single-dimensional

array labeled KRANK. The variable sequence can be changed and only
selected variables within the input data set will be allowed to

enter the regression analysis. When selected variables are not a part
of the input data set, a program-controlled error message will be
displaved at the terminal. The index of the dependent variable is

stored under the label KVAR.

Variable Transformation

The purpose of variable transformation is to use a simple linear
regression model in terms of the transformed variables rather than a
more complicated model in terms of the original variables. When a
nonlinear model, defined as nonlinear in parameters to be estimated,
can be expressed by adequate transformation of variables in the form
of a linear model, it is referred to as being intrinsically linear,
and such is the limitation of suitable transforms. This particular
computer application of a regression analysis has purposely been

further constrained by allowing only six rather simple transformations



to be accomplished internally. These six transforms are as

follows:
Form Alpha configuration
X'ij = log Xij LOG10
' =
X 1j 1n Xij LOGE
X'.. =V X,. SQRT
ij ij,
X'ij = Xi‘i EXP
X'ij = gin Xij SIN
X',., = cos X,. CcoSs
ij ij

The above transforms are those most commonly used in hydrology where
the sine and cosine transforms are a bit far out and the log and 1ln
transforms seem redundant where one can be expressed in terms of the
other. In any event, the computer application can be easily modi-
fied to discard and replace some of the six transforms listed

above or number of transforms performed internally can be expanded

to as many as 10.

The alpha configurationgof the transforms are stored in a single
dimensional array labeled ITRANS.

When it is desirable to represent a uytha

order model - single
independent variable, another alpha configuration is used. This
alpha configuration is the three-character signal POW. The

response to this signal will be a query concerning the degree

(order) of the polynomial.



The exponents or order of polynomial are stored in the single

dimensional array EXPO.

The use of transformed variables should be investigated with an
examination of the residuals as obtained as a result of the
regression equation. An aid in this examination has been provided

by listing the residuals when the dependent variable has been
transformed in terms of the original independent variable (exception

sine and cosine).

F Levels

Each of the observations of the dependent variable are random
variables, hence all variables that are functions of this set

are also random variables. These two functions are the mean square
due to the regression and the mean square of the residuals. Both
functions have particular distributions, means, variance, and
moments. Assume that the errors (deviations) e; are independent,
i.e., N(O,OZ) variables, and also that it can be demonstrated that
mean square due to the regression multiplied by its degrees of
freedom (regression) and the mean square of the residuals multi-
plied by its degrees of freedom (residual), both will follow a
chi-square distribution. It can also be shown that the two variables

are independent. Without further discussion it can be said that:

mean square due to regression
mean square due to residuals

represents the F ratio and said ratio follows an F distribution.



Nearly all statistical texts or handbooks have tables for the

1 percent (99 percent) and 5 percent (95 percent) F levels.

The regression analysis as represented by this computer application
has provision for the entry of F levels. The F level to enter a
variable in the regression is stored under the label FLEVEN and

the F 1e€el to exclude a variable from the regression is stored

under the label FLEVRE.

When no F level is given the variables enter the regression in the

sequence stored in the array KRANK.

The F level to exclude a variable from the regression should always
be less than or equal to the F level to enter a variable in the

regression.

It is suggested that one assume two degrees of freedom for the regres-
sion and twenty degrees (>20 data points) to estimate F levels.
Under such an assumption use F level ~ 3.5 for 5 percent (95 percent)

and F level ~ 6.0 for 1 perceat (99 percent).



Ranking of Data Points

This application has the provision to rank the data points (observa-
tions) by magnitude. In some hydrology studies this sort of license
is taken without statistical justification. One would have to
possess a keen knowledge of the observed data to use this facet with
a linear model. However, the mechanism to do the ranking is a good

tool in setting up distribution studies.

The alpha signal to rank in ascending order of magnitude is 1.OW and
to rank in descending order of magnitude the alpha signal is HIGH.

These alpha signals are stored in a single dimensional array labeled

IRANK.
Miscellanea
The number of variables entered during input is stored under the
label KCONT. The number of variables in regression analyvsis
is stored under the label KNUM. Intermediate storage of ranked

data points is provided by the single dimensional array labeled

XSORT.

Subroutine VARTRN

This subroutine is a simple setup mechanism for the six transformations

The argument list is as follows:

KA Order of variable to be transformed
NUM Number of data points

KITRAN = Order in the transform list

EXPP Exponent, if any
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All variables are shoved through this subroutine even though no
transform is desired. The data points for each variable (transformed
or raw) are stored in a two dimensional array labeled XRT. All data

ranking, if required, is completed before entry to this subroutine.

Subroutine PRESRT

This subroutine is used for the sole purpose of setting the indices JB
and KB in preparation of the quadratic sort mechanism used in ranking

the data points by magnitude.

Subroutine SORT

This subroutine is used to rank the data points in terms of magnitude.
The subroutine uses a quadratic sort mechanism. Detailed discussion
of this subroutine is not considered pertinent with respect to the

regression analysis.

Subroutine REGCOR

This subroutine contains the actual computational sequence of the
regression model. Before discussion of the details of this subroutine
it might be wise to begin with a little of the philosophy of the linear

model where the model has the following form:

y=a,tax taX, +...t+ax te (0 <n <11)
where: £ represents the residual and every other

term on the right side of the equation
represents the regression.

11



The fundamental notion is to complete the regression of all the
variables as a series of straight line regressions where each of

the straight line regressions represents a step,or as some say, stage.

The first computational effort is to determine the previously mentioned
A matrix which contains the sums and cross products of all the variables

in the regression, including the dependent variable.

The second computational effort is to determine the covariances of all

the variables, which is the previously mentioned C matrix.

The third computational effort is to determine the simple correlation
coefficients of all the variables, which is the previously mentioned

R matrix.

The next and final computational effort prior to the initiation of the
straight line regressions or steps is to augment the R matrix in the

following manner (n = number of independent variables):

R(nxn) . T'(n x 1) . I(n x n)
B = TA xn) . S(1 x 1) . 0(1 x n)

-I(n x n) . O(n x 1) . O0(n x n)

. . - . - . . . o . . o . . « . . .

12



where: R(n x n) = matrix of simple correlation coefficients

T(1 x n) = correlation vector with response to dependent
variable

-I(n x n) = negative identity matrix

T'(n x 1)

transpose of T

S(1 x 1)

correlation of response with itself (RYY = 1)

I(n x n) = identity matrix
As an example, consider the following model:

y=a + a;x; + a,x, + a;x, + a,x, + e

then:__
i I
Rll R12 R13 R11+ | Rly | 1 0 0 0
| i
Ro1 Ry Ry Ry Ry o 0010 0
| i
R R R , R , O Q 1 0
31 32 33 34 \ 3y |
R Rys Ry3 Ryy 1 Ruy 1 0 0 0 1
S T N
R R R '=z1 ' o 0 0 0
vl y2 y3_ Y%
X Y2 _ys_ Y : L - - -
-1 0 0 0 0 .0 0 o0 0
0 -1 0 0 , 0 , 0 0 0 0
0 0 -1 0 10 10 0 0 0
0 0 0 -1 ' o : 0 0 0 0
I

The B matrix is used to determine the F level of each of the independent
variables and choosing that independent variahle with the highest F
level to enter the regression, if this F level is equal to or greater
than the critical F level for entry. The computation of the F level

is as follows:

13



Let: V be a measure of variance
DEGF - degrees of freedom of the residual

then: Vi = (Bi,n+1)(Bi,n+i)/Bi,i i=1i, ..., n

) i=1, ..., n

+rf
il

V. GF B -V,
i (DE )/ ( nt+l,n+l i

Initially the degrees of freedom for the regression equals zero and
the degrees of freedom for the residual = NP-1, where NP = number of

data points (observations).

The mechanism used in updating the B matrix (augmented R matrix) as each
variable enters the regression and the updating of the B matrix after
a variable has been excluded from the regression will be discussed in

a subsequent portion of this narrative.

Continuing with the philosophy, it might be well to examine a few
transformations of variables and the resulting models.

No Transformations (1)

1l

y = a, + a;x + € — one independent variable

1]

v a, + a Xy + ax + € - two independent wvariables

2

y X, + € - n independent variables

+ a + + ...
ao 1x ax + an

1 22

Logarithmic Transformations (2)

Iny = 1nao + a lnx + € )
1 one independent variable
logy = log a, + allogx + e

y = ag + allnx + azlnx + € - two independent variables

1 2

14



Square Root Transformations (3)

1/2 1/2

y=a, + a;x, + a,%, "+ € - two independent variables

One Independent Variable (4)

2

a + a,x+ a x“ + ¢ - second-order models

y o 1 2

2

k _ 1th
v a, + alx + azx + ... + akx + ¢ k order models

Two Independent Variables (5)

2 2
y a, + a;x,; + a,X, + asx, +a,+x2 + abrxlx2 + ¢ - second-order

models - surfaces

2
+axx +ax -+

=a_ + + +
y=a,+tax+ax a_x RIS X,

1 272 3

NN =N

3
+ ax + € - third-order models -

3 2
+ +
a.x a.XX2 a.x. X 9%y

61 71 81
surfaces
The above examples of transformations are but a few of the many that are

possible. However, the examples should display the general idea of

transformations.

Transformations (1), (2), (3), and (4) are handled by the computer
application. Transformation (5) can be accomplished by manipulation
of the input data file with a stand-alone technique. It can be seen
that a third-order model of a surface would be near the limitation of

10 independent variables.

15



Algorithms - Updating B Matrix

Let k = index of variable entering regression

n = number of independent variables
i=1,2, ..., 2n-1
j =12, ..., 2n-1

ij /Dkk i=k

s
fi

D,

Dy .
ik-"kj .

Let k = index of variables excluded from regression

n = number of independent variables
£ = k + ntl

m = 2n-1
i=12, ..., 2n-1
j=1,2, ..., 2n-1

ij Lm
Bis = Pij 7 Dim-Dyy/D
Update kth vector

i=1,2, ..., 2n-1

.. =D,y - D
Blk ik im/DZm

Note: The D matrix is an exact image of the B matrix from

the previous step (stage)

16



Labels
item
A matrix
B matrix
C matrix
D matrix
R matrix
Independent variables
Dependent variables
Students T value
Standard deviation
Partial F values
Regression coefficients
Variables in regression
F levels
Variables not in regression
Original variable index
Variances
Degrees of freedom - regression
Degrees of freedom - residual

Step or stage of regression

All other labels are self-explanatory.

17

Array
A(11,11)
B(21,21)
c(11,11)
D(21,21)
R(11,11)
X(11,500)
Y(500)
STUDT (11)
STDEV (11)
PARFL(11)
REGCOF (10)
KIN(11)
FLEV(11)
KOUT (11)
KSETS (11)
V4 (11)
NSTEP
IDEG,DEGF

NSTEP



Statistics

number of independent variables

!
[}
rt
j=]
1]

n+l

el

Original variance (ORGVAR) independent variable = Cmm

g
]

Percent explained variance (PEREXP) = (1 - Bmm)(100)

Percent unexplained variance (PERUNE) = Bmm(loo)

Multiple correlation coefficient (RMULT) = v 1.0 ”'Bmm

Residual sum of squares (RESQR) = Coum * Brm

Standard error of residuals (STDRES) = v RESQR/DEGF

Let k = index of variable
2 =k +n
KJI = number of variables in regression

i=1,2, ..., KJII

C
Regression coefficient (REGCOF(i)) = B, e
im '\ i1

B
STDRES 20

Standard error (STDREG(i)) ..
ii

2
DEGF (Bim) /B

Partial F value (PARFL(i)) mm‘BQz

The partial F value is tested against critical F level to exclude
a variable from the regression because of a nonsignificant contribu~

tion to the response of the dependent variable.

18
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PROGRAM REGRES(INPUT,OUTPUT,0UTA,0UTB,0UTD, TAPES=OUTA,TAPEG6=0UTSB,
1TAPE7=0UTD)

COMMON/VARBLS/ X0B(11,500)s XRT(11,500)
COMMON/TITLES/KTITLE(5,8)y LTITLE (11,8)4NTITLE
COMMON/INDICE/KCONT yKNUM,IDY,FLEVEL,NP,CIT,COT,IXR
COMMON/KEYS/IRANK(11) yTTRANS(11),EXPC(11),KSORT(11) ,KRANK(11)
DIMENSION MTEST(10) 4 NPX(11),IFORM(2),ITEM(8) 4KTEM(B) 4XSORT (500}
DIMENSION MVAR{11),NFCRM(2)

INTEGER CIT,COT

DATAC(MTEST(K) yK=1,10)=5RL0G10,5RLOGE ,5RSQRT ,S5REXP LSRSIN ,
1 BSRCOS 4, 4¥5R )

DATA(KTEST=3105238)

CIT=5 § COT=6 $ IXR=7 $ ISW=0

PRINT 10

FORMAT (ZX*THIS IS A REGRESSION ANALYSIS PACKAGE WITH®

1 72¥*A MAXIMUM NUMBER OF ELEVEN VARIABLES*)

ISH=0

KCONT=¢C

DO 20 K=1,11

MVAR(K)=0

NPX{K)=0

IRANK(K)=0

ITRANS(K) =0

EXPD(K)=04.0

KSORT(K)=0

KRANK(K)=0

CONTINUE

FORMAT (R3)

PRINT 37

FORMAT (2X*D0O YOU WANT TO ENTER ANOTHER VARIABLE =~ YES OR NO¥)
READ 30,ITEST

IF{ITEST.NE.KTEST) GO TO 100

PRINT 39

FORMAT (2X*DO YOU WANT TO ENTER VARIABLE VIA TERMINAL-YES OR NO®)
READ 30,ITEST

IFCITESTLEQ.KTEST) GO TO 59

IF(ISHNE.L) GO TO 43

PRINT 41

FORMAT(2X*YOU ARE ATTEMPTING YO READ BEYOND EQF--JOB ABORTED¥*)
CALL EXIT

ISH=1

PRINT 45

FORMAT (2X*YOU WILL READ VARIAEBLE STRING FROM FILE ON UNIT*
1 /2XSFIVE~-FORMAT(TITLE/ZINDEX/VARJABLE LIST(1X,6F13.0)0%
2 /2X*DECIMAL POINT MUSTY BE IN FIELD¥®)

READICIT, 49 ITEN

FORMAY (1X,7A10,49)

IFLEOF (CIT)) 35,451

READ(CIT,53)INDEX,NA

FORMAT(9X,1346X,1I3)

KA=KCONT=KCONT+1 ¢ MPX{KA)=NA ¢ MVAR(KA)=INDEX
IF{(KCONT.GT.11) GO TO 1020

D0 55 K=1,3

LTITLE (KALKY=ITEM(K)

CONTINUE

READICIT457) (XOB{KA,K) ¢K=14NA)

FORMAT (1X46F13.0/7(1X,6F13.0))
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58

59
60

65

67

70
75
80
85

90
95

100
102

104
105

1190
115

120

125
130

PRINT 58, INDEX

FORMAT (2X*INDEX = *I3)

GO TO 46

PRINTY 60

FORMAT (2X*TYPE IN INDEX OF VARIABLE-(1-11)%)
XCONT=KA=KCONT+1 $ IF(KCONT.GT.11) GO YO 1020
READ®, INDEX

PRINT 65

FORMAT(2X*TYPE IN TITLE OF VARIABLE*)

READ €7, (LTITLE(KA,K), K=1,8)
HRITECIXR s49) (LTITLE(KA,K) 4K=1,8)
FORMAT(7A410,A2)

MVAR(KA)Y=INDEX $ JUX=0

PRINT 70

FORMAT (2X*ENTER VARIABLE SEY ~INCLUDE DECIMAL POINT*/
1 2X*END WITH A CARRIAGE RETURN®)

READ *y TEMPX

IF(EOF ISLINPUT)) 95,80

JX=JIXEL

X0B (KA ,JX)=TEMPX

G0 TO 75

FORMAT (1 X*INDEX = *I3,6X,13)

FORMAT {1X,6F13.6/ (1X,6F13.6))

NPX(KAY=UX

WRITE(IXR,85) INDEX,JX
WRITE(IXR 30} (XOB(KA,K) yK=1yJX)

GO TO 35

PRINT 102

FORMAT (2X*ARE ALL VARIABLES ENTERED TO BE IN ANALYSIS WITHoUT*®
1 /Z2X*TRANSFORMS OR RANKING-YES OR NO*)

READ 30,ITEST

IFLITEST. NE.KTEST) GO T0 104

D0 103 K=1,KCONT

KRANK (K} =MVAR (K}

ITRANS (K)=5R0UT

CONTINUE

KNUM=KCONT

GO T0 150

PRINT 135

FORMAT (2X*ENTER INFORMATION FOR REGRESSION ANALYSIS*®)
KNUM=3

PRINT 115

FORMAT (2X*DO YOU WANY TO ENTER MORE INFORMATION~YES OR NO¥)
READ 30,[TEST

IF(ITEST.NEL.KTEST) GO TO 1680

KNUM=KNUM+1

PRINT 120

FORMAT (2X*ENTYER TNDEX OF VARIABLE®)

READ®, INDEX

DO 125 K=1,11

IFCINDEX.NEJMVAR(K)) GO TO 125

KA=K

G0 TO 135

CONTINUE

PRINT 13¢

FORMAT (2X*THIS INDEX IS NOT IN DATA SET-~ABORYED--*)
CALL EXIT

13.13.13.
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(44

1206

125

130

160

145

156

160

165

170

PROGRAM REGRES Tars7Th oPT=4 FIN 4.24P380

135

140

141
145
148

147

149

151

153

155

156

157
158

1690
165

167
169

181

183

184
185

190

KRANK (KNUM) =M VAR (KA)

PRINT 140

FORMAT (2X*ENTER TRANSFORM OR (CR)*)

READ 164S5,KTYPE

IF(ECF(SLINPUT)) 141,146

KTYPE=5ROUT

GO TO 1u6

FORMAT (RS)

ITRANS(KAY=KTYPE § JTEST=SHIFT(KTYPE,~12) $ JTEST=JTEST.AND.778
EXPO(KA)=0.0 3 IF(JTESTLNE.208) GO TO 149
PRINT 147

FORMAT(ZX*ENTER EXPONENT-OECINMAL POINT INCLUDED®)
REAO*, EXPO(KA)

GO TO 153

IF(JTEST.NE.278) GO TO 153

PRINT 151

FORMAT (2X*ENTER DEGREE GOF POLYNOMIAL®)
READ®, IDEG

EXPO(KA)=IDEG

PRINT 155

FORMAT (2X*ENTER RANKING INDEX(HIGH,LOW OR (CR)*)
READ 157, IRANK(KA)

IF(FOF (SLINPUT)) 156,158

IRANK{XA) =4R

G0 TO 158

FORMAT (R4)

IF(IRANK{KA) NE.4R } KSORT(KA)=1%

6o TO 110

PRINT 165

FORMAT{2X*ENTER INDEX OF DEPENDENT VARIABLE®)
READ*, ITEST

DC 167 K=1,11

IF(ITEST.NE.MVAR(K)) GO TO 167

KVAR=K

GO YO 1814

CONTINUE

PRINT 169

FORMAY (2X* DEPENDENT VARIABLE NOT IN DATA SET-~ABORTED~=*)
CALL EXIT

DO 185 K=1,KCONT

IF(XSORT(K).EQ.0) GO TO 18S

DO 182 L=1,500

XSORT(L)=0.0

CONTINUE

NS=NPXIK)

DO 183 L=14NS

XSORT(LI=X0BIX,yL)}

CONTINUE

CALL PRESRT(XSORT,NS, IRANK (K))

00 184 L=1,NS

XOB{(KyL)=XSORT(L)

CONTINUE

CONTINUE

NP=NPX (1)

DO 190 K=2,KCONT

KBzK § IF {NPX(K) NE.NP} GO TO 200
CONTINUE

75/02/728.

13.13.13.
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175

180

190

195

200

210

220

225

PROGRAM REGRES 74774 oPT=1 FIN 4.24P380

200
210

220

222
223

224
225

248
2hs

250
260

270
280

290
300

310

320
330

GO To 221

PRINT 210 +MVAR(KB) 4NPX{KB)
FORMAT(2X*NC. OF POINTS ARE BADY/
1 *VARIABLE INDEX = *I4,2X*N0, OF POINTS = *I4)
CALL EXIT

HIN=1 $ MAX=KCONT 8 MSW=0 $ LINE=0
IF(MAX.LT.7) GO YO 221

MSW=1 § MAX=6

KOT=MAX~MIN+1 & IFORM(1)=20H

ENCODE (19,223, IFORMIKOT
NFORM(1)=IFORM(1) $ NFORM(2)=IFQRM(2)
DO 226 J=1,NP

IF(LINE.NE.O) GO TO .22&4

WRITE(COT,222)

FORMAT (1H14//7/71X*LIST OF INPUT VARIABLES*//)
WRITE(COT,NFORM) {MVAR (JA} ,JA=MIN, MAX)
FORMAT (4H (IX T, L4H(BX, ¥ X (2127} %))
WRITE(COT,225) (XOB{JB4+J) yJB=MIN,MAX)
FORMAT (1X,6F13.6)

LINE=LINE41 ¢ IF(LINE.GT.50) LINE=0
CONTINUE

IF(MSW.EQ.D) GO TO 248

MIN=7 § MAX=KCONY & LINE=0 $ GO 7O 221
PRINT 249

FORMAT (2X*0ID YOU ENTER VARIABLES IN THE ORDER*/
1 2X*YOU WOULD LIKE THEM TO ENTER ANALYSIS*/2X*TYPE YES OR NO¥)
READ 30,ITEST

FLEVEL=99.0

IF(ITEST.EQ.KTEST) GO TO 270

PRINT 260

FORMAT (2X*TYPE F LEVEL TO ENTER(COMMA} AND F LEVEL TO REMOVE#*}
READ*,FLEVEN,FLEVRE

PRINT 280

FORMAT (2X*ENTER NUMBER OF TITLE CARDS*)
READ*,NTITLE

NT = 0

PRINY 300

FORMAT (2X*TYPE IN A TITLE CARD*)

NT = NT+t

READ 310, ITEM

FORMAT(3A1D)

IFORM(1)=20H

LA=8 ¢ LB=D $ LC=D

TTEST=ITENM(LA)

JTEST=0 $ JTEST=ITEST.AND.778B
IF(JTEST.NELS558) GO TO 350
ITEST=SHIFT(ITESTy~5) & LC = LC+ 1
IF(LC.EQ.10) GO TO 340

LB=LBs 1

G0 TC 330

LC=0 $ LA=LA~-1 ¢ IF(LA.LT.1) GO YO 350
GO 7o 320

IF(LB.GT.2) GO TO 370

DO 360 K=1,8

KTEM(K)=ITEMIK)

CONTINUE

GO TO 3935

75/02/28.

13.43.13.
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230

235

240

245

250

25%

260

270

275

280

PROGRAM REGRES T4/74  OPT=Q FIN §;24P380 75/02/28.

370

380
390

39s
400

w20
430
435
440
450

445

455
460

470

480

490
S00
510

1000
1010

1020
1030
2000

1

1

18=L8/2 ¢ 1BB=LB-18

1C=80-1L8 § ICC=IC/10 $ ICD=IC~-(ICC*10)

IF(ICD.GY.0) GO YO 380

IC0=1 ¢ 18B=18B-1

ENCODE(20,390,IFORM) IB,ICC,ICD.IBB

FORMAT (# (*12®X,*I2%A10,A%128%,212%X) ")

ENCODE (804 IFORM,KTEM) ITEM

00 400 K=1,8

KTITLE(NT,K) = KTEM(K)

CONTINUE

IFINT.LT.NTITLE) GO TO 290

DO 430 J=1,KCONT

KA=J

00 420 K=1,10

KB=K

IFCITRANS(J)SNELMTEST(K)) GO TO 420

CALL VARTRN(KA4NP,KB,EXPO(J))

GO 7O 430

CONTINUE

KB=0 ¢ CALL VARTRN(KA,NP,KB,EXPO(J))

CONTINUE

WRITE(COT+435)

FORMAT (1H1,//7/71X*PROBLEM INFORMATION®*/)

DO 450 J=1,NTITLE

HRITE(COT y440) UIXTITLE (JsK) »K=1,8)

FORMAT (1X,8A10)

CONTINUE

HRITE(COT 4445)

FORMAT (7/78X)

DO 460 K=1,KNUM

TOV=KRANK (K}

IF(IDV.EQ.0} GO TO 460

WRITE(COT 455) IOV, (LTITLE(IDV,L),41=1,8)

FORMAT (1 X*X(*I2%) = ¥7A10,A2)

CONTINUE

WRITE(COT,470)NP,KNUM,MVAR(KVAR)

FORMAT (//1X*NUMBER OF EVENTS = *I4,10X®*NUMBER OF VARIABLES
I47/771X*INDEX OF INDEPENDENY VARIABLE = *I4)

IF(FLEVEN.EQ.0.0) GO TO 490

WRITE(COT,480)FLEVEN,FLEVRE

FORMAT (//71X*F LEVEL TO ENTER = *F8.4,5X*F LEVEL TO EXCLUDE
F3.4)

G0 To 510

WRITE(COT,+500)

FORMAT({1X*F LEVELS WNERE NOT PARY OF INPUT AND WILL NOT BE USED*)

CALL REGCOR(KVAR FLEVEN,FLEVRE,MVAR)

CALL EXIT

PRINT 1010

FORMAT (2X*YOU HAVE READ AN EOF IN ERROR®)

GO To 2000

PRINT 1030

FORMAT (2X*NUMBER OF VARIABLES GREATER THAN 11%)

CALL EXIT

END

"
«

1}
-

13.13.13.
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PROGRAM REGRES 74774 oPT=1 FTN 4.2+4P380 75702728, 13.13.13. PAGE

SYMBOLIC REFERENCE MAP (R=1)

ENTRY POINTS
12257 REGRES

VARIABLES SN TYPE RELOCATION
5 CIT INTEGER INDICE & CcoOY INTEGER INDICE
26 EXPO REAL ARRAY KEYS 3 FLEVEL REAL INDICE
14321 FLEVEN REAL 14322 FLEVRE REAL
14327 18 INTEGER 14330 188 INTEGER
14331 IC INTEGER 14332 1CC INTEGER
14333 100 INTEGER 14304 IDEG INTEGER
14336 10V INTEGER 2 1DY INTEGER INDICE
14362 IFORM INTEGER ARRAY 14275 INDEX INTEGER
0 IRANK INTEGER ARRAY KEYS 14272 ISH INTEGER
16364 ITEM INTEGER ARRAY 14274  ITEST INTEGER
13 ITRANS INTEGER ARRAY KEYS 7 IXR INTEGER INDICE
15316 J INTEGER 14317 JA INTEGER
14320 JB INTEGER 14303 JTEST INTEGER
15300 JX INTECER 14273 K INTEGER
14277 KA INTEGER 14310 K8 INTEGER
0 KCONT INTEGER INDICE 1 KNUM INTEGER INDICE
164315 KOT INTEGER 54 KRANK INTEGER ARRAY KEYS
41 KSORY INTEGER  ARRAY KEYS 14378 KTEM INTEGER ARRAY
13233 KTEST INTEGER g KTITLE INTEGER ARRAY TITLES
14302 KTYPE INTEGER 14305 KVAR INTEGER
14306 L INTEGER 14326 LA INTEGER
14325 L8 INTEGER 14326 LC INTEGER
16314 LINE INTEGER 50 LTITLE INTEGER ARRAY TITLES
14312  MAX INTEGER 14311 MIN INTEGER
14,313 MSHW INTEGER 14335 MTEST INTEGER ARRAY
15370 MVAR INTEGER  ARRAY 14276  NA INTEGER
15403 NFORM INTEGER ARRAY 4 NP INTEGER INDICE
14347 NPX INTEGER ARRAY 14307 NS INTEGER
14323 NT INTEGER 200 NTITLE INTEGER TITLES
14301 TEMPX REAL 0 xo08 RE AL ARRAY VARBLS
12574 XRT REAL ARRAY VARBLS 14404 XSORT REAL ARRAY
EILE NAMES MODE
0 INPUT MIXED 4102 OUTA 6143 ouTB 10204 OUTD
2041 OUTPUT FMT 4102 TAPES 6143 TAPEG 10204 TAPE?
EXTERNALS TYPE  ARGS
£OF REAL 1 EXIT 0
PRESRT 3 REGCOR 4
VARTRN 4
INLINE FUNCTIONS TYPE  ARGS
SHIFT NO TYPE 2 INTRIN
STATEMENT LABELS
13237 10 FHT ¢ 20 13252 30 FMT
12277 35 13257 37 FHT 13276 39 FMT
13315 41 FNT 12320 43 13327 45 FMY
12323 U6 13354 49 FHT 8 51 INACTIVE
13365 53 FMT 8 S5 13377 S7 FMT

13407 58 FMT 12363 593 13415 60 FMY
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PRCGRAM REGRES

STATEMENT LABELS

13431 65
12430 75
13502 90
13524 102
13547 105
13577 120
12533 135
13636 145
12563 149
13674 155
12606 158
12626 187
0 182
12657 185
13745 210
13766 222
14007 225
16014 249
12776 270
14073 300
13016 330
0 360
14116 390
13102 420
14147 440
14165 455
14220 480
13173 5190
13201 1020
COMMON BLOCKS
VARBLS
TITLES
INDICE
KEYS
STATISTICS

FMT

FMT
FMT
FMT
FMY

FMT

FMT

FMT
FMT
FMT
FMT

FMT

FMT

FMT
FMT
FMT

LENGTH
11000

PROGRAM LENGTH

BUFFER LENGTH
CM LABELED COMMON LENGTH

129
8
55

0°T=1

13453
0
12442
0

12505
12527
13624
12546
13660

0

12613
13731
0

0
12703
13777

0

g
14057
14104
13026
13040
13057
13111
14154
13156
13171

9
14255

1638
5285
11192

67
80

103
110
12s%
140
146
151
156
160
169
183
190
220
223
226
250
280
310
340
370
3395
439
445
460
430
1000
1030

FMT

FMT

FMT

FMTY

FMT

FMT
FMT

FMT

FMY

INACTIVE

INACTIVE

INACTIVE

INACTIVE

FIN 4.,24P380

13460
13476
12463
12502
13560
13613

0
13643
12573
13707
13714
12632

0
12674
12712
12736
12763
14040
13003
13014
13032
13053

0
14134

)
18177
14233
14245
13203

75/02/28.,

79
85
100
104
115
130
141
147
153
157
165
181
184
200
221
224
248
260
290
320
350
380
400
435
450
470
500
1010
2000

FMT
FMT

FMT

FMT

FMT

FMT
FMT

FMT

FMY

FMT
FMT
FMT

13.13.13,

PAGE

INACTIVE



Le

io0

15

20

25

30

SUBROUTINE VARTRN 74774 0PT=1 FIN 4,2+P380 75/02/728. 13,13.18.

10
20
30
35
49
45
50

60

70

80
90
100
110

120
2000

PAGE
SUBROUTINE VARTRN(KA,NUM,KTRAN,EXPP)

COMMON/VARBLS/ X08(11,500), XRT(11,500)
DATA(PI=3.14159265358979)

LC=KTRAN+1

GO TO (10,30,40,50,70,90,110,2000,2000,2000,2000),LC
DO 20 K=1,NUM

XRT {KA,K) =X0B (KA oK)

CONTINUE

GO TO 2000

DO 35 K=1,NUM

XRT(KA,K}=0.0 $ IF(XOB(KA,K).GT.0.0) XRT{KA,K)=ALOG1D (XOB(KA,K))
CONTINUE

GO TO 2000

DO 45 K=1,NUM

XRT (KA,K)=0.0 § IF(XOB(KA,K).GTo0+0) XRT(KA,K)=ALOG (XOB(KAsK))
CONTINUE

GO TO 2000

DO 60 K=1,NUM

XRT{KA,K) =0.0

IF(XDB(KA,K)oGTa040) XRT(KA,K)=SQRT (XOB(KA,K))
CONTINUE

GO TO 2000

DO B0 K=1,NUM

XRTA(KA,K) =040

IF(XOB(KA,K)oGTa040) XRT{KAsK)=XOB(KA,K)**EXPP
CONTINUE

GO TO 2000

DO 100 K=1,NUM

XRT (KA,K)=SIN(XOB(KA,K))

CONTINUE

GO TO 2000

DO 120 K=1,NUM

XRT (KA,K) =COS (XO8 (KA, K) )

CONTINUE

RETURN

END

1
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SUBROUTINE VARTRN T4/74 oPT=1 FIN 4.24%P380 75/02728. 13.13.18.

PAGE 2
SYMBOLIC REFERENCE MAP (R=1)

ENTRY POINTS

3 VARTRN
VARIABLES SN TYPE RELOCATION
0 EXPP REAL FaP. 154 X INTEGER
0 KA INTEGER FaPo 0 KTRAN INTEGER FePo
163 LC INTEGER 0 NUM INTEGER FoPa
152 PI REAL 0 Xo08 REAL ARRAY VARBLS
12574 XRY REAL ARRAY VARBLS
EXTERNALS TYPE ARGS
ALOG REAL 1 LIBRARY ALOG1C REAL 1 LIBRARY
cos REAL 1 LIBRARY SIN REAL 1 LIBRARY
SGRY REAL 1 LIBRARY
STATEMENT LABELS
26 10 t 20 35 30
0 35 53 40 8 45
71 S50 0 60 107 70
0 80 126 90 0 100
140 110 0 120 151 2000
COMMON BLOCKS LENGTH
VARALS 11000
STATISTICS
PROGRAM LENGTH 1558 109

CM LABELED COMMON LENGTH 253708 11000
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SUBROUTINE PRESRT 4774 0PT=1

10

is

20

25

Cexex

100
110

SUBROUTINE PRESRT(YByN,KEY)
DIMENSION YB (N)

COMPA = 0.0

cCoMPB = 0.0

COMPC = 0.0

COMPA = N

cCOMPB = COMPA * S.E-~%

IF { COMPB . LE. 0.0 ) GO TO 100
COMPC = SQRT ( COMPB )

JB = COMPC
KB = N 7 JB
IF "( MOD (N, KB ) . EQs 0 ) 6O TO 18
KB = K8 + 1

NYOT = K8 * JB
NPL = N ¢ 1
SET KEY FOR RANKING
RP=1.E18
DO 5 K = NPL , NTOT
YB (K) = RP
CONTINUE
CALL SORY ( YB, JB, KB, YBs N,KEY )
RETURN
PRINT 1190

FIN 4.2+P380

FORMAT ( 8X, 39HSORRY NO SORT OUE TO BAD INDICE BREAKUP )

CALL EXIT
END

75702728, 13.13.20.

PAGE

1
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SUBROUTINE PRESRT

T4/74 opPT=1

SYMBOLIC REFERENCE MAP (R=1)

ENTRY POINTS

3 PRESRT
VARIABLES SN TYPE
72 COMPA REAL
74 COMPC REAL
102 K INTEGER
0 KEY INTEGER
100 NP1 INTEGER
101 RP REAL
FILE NAMES MODE
OUTPUY FMY
EXTERNALS TYPE
EXIT
SQRT REAL
INLINE FUNCTIONS TYPE
MOD INTEGER
STATEMENT LABELS
6 5
62 1180 FMT
STATISTICS

PROGRAM LENGTH

RELOCATION

ARGS
0
1 LIBRARY

ARGS
2 INTRIN

35 10

1038 67

73
75
76

77

coMpPs
KB

NTOT
Y8

SORT

FTN 4.2¢P380

REAL
INTEGER
INTEGER
INTEGER
INTEGER
REAL

ARRAY

4y

75702728, 13.13.20.

PAGE
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SUBROUTINE SORT T4/ 70 oPT=1 FIN 4.2+4P380 75702728, 13.13.41. PAGE

i

10

15

20

25

30

35

g

45

50

55

SUBROUTINE SORT{ARRAY,JB,KB,Y,LLIM,KEY}
DIMENSION ARRAY(JB,KB)

OIMENSION YMIN(200),XP0S(200)

DIMENSION Y(LLIM),Z2(500)

Ceex®  SET KEY FOR RANKING

[
¢
[

e Xe Xyl

Xz X1d

OO0 OO0 (s Ne el

ISW=0 ¢ IF(KEY.£Q.10110710B) ISH=1

FILL YMIN WITH THE MINIMUM VALUE FROM EACH COLUMN. SAVE THE ROW POSIT
DO 60 K=1,XB
COLMIN = ARRAY(1,K
JPOS = 1
DO 50 J=1.,J8
IF (ARRAY (J,K) .GE. COLMIN) GO TO 50
COLMIN = ARRAY(J,K)

JPOS = U

50 CONTINUE
YMIN(K) = COLMIN
KPOS(K) = JPOS

60 CONTINUE

FOR EACH POSITION IN THE ARRAY~--
DO 300 KCOL = 1,KB
DO 300 KROHW = 1,J8

FIND MINIMUM VALUE OF YMIN, AND THE COLUMN AND ROW FROM WHICH IT CAME.
YLIT = YMIN(KCOL)
LCOL = KCOL
DO 100 K=KCOL,4+KB
IF (YMIN(K) .GE. YLIT) GO TO 100
YLIT = YMIN(K)
LeoL = K
100 CONTINUE
LROW = KPOS(LCOL}

FILL POSITION FROM WHICH IT CAME WITH VALUE IN SLOT WHERE IT IS GOING.
ARRAY (LROW,LCGCL) = ARRAY{KROW,XCOL)

STORE THE MINIMUM VALUE OF YMIN IN THE NEXT POSITION IN THE SORTED SEQ
ARRAY (KROH,KCOL) = YLIY

DETERMINE THE NEW MINIMUM OF THE COLUMN FROM WHICH THE LAST MINIMUM WA
TAKEN (IF IT IS DIFFERENT FROM THE ONE IN WHICH IT WAS PLACED), AND
IT IN THE CORRESPONDING POSITION OF YMIN.

IF (KCOL .EQ. LCOL) GO TO 200
COLMIN = ARRAY({1,LCOL)
JPOS = 1
D0 150 J=1,J8
IF (ARRAY(J,LCOL) .GE. COLMIN) GO TO 150
COLMIN = ARRAY({J,LCOL)
JPOS = J
150 CONTINUE



45

60

65

70

75

80

85

90

95

SUBROUTINE SORT

QOOOO0O0

200

250

260

300

crass

400
450
crerr

500
2000

AND PLACE IT IN

74774 orPT=1

YMIN{(LCOL)
KPOS(LCOL)

COLMIN
JPOS

won

IF THE LAST MINIMUM CAME FROM THE COLUMN
IF THE LAST SORTED VALUE REPLACED THE MINIMUM OF THE COLUMN IN WHICH
PLACED, FOR THE BALANCE(IF ANY) OF THAT COLUMN FIND THE NEW MINIMUM,

THE CORRESPONOING PGSITION IN YMIN.

{F (KRCW .EQ. JB) GO T0O 300
IF (LCOL .EQ. KCOL) GO TO 250

IF [KROW .NE. KPOS{KCOL)) GO 70 300

J1 = KROW + 1

COLMIN = ARRAY(J1,KCOL)

JPOS = Jit

00 260 J=J1,J8

IF (ARRAY (JoKCOL) LGE. COLMIN)
COLMIN = ARRAY(J,KCOL)

JPOS = J
CONTINUE
YMIN(KCOL)
KPOS (KCOL)
CONTINUE
MRS=0
IF(ISW,.EQ.D) GO TO 450

COLMIN
JPOS

RESET ARRAY FOR DESCENDING ORDER

NG=LLIN

00 350 K=1,LLIM

ZING)Y=Y (K]}

NG=NG-1

CONTINUE

DO 400 K=1,LLIM

Y K)Y=Z{(K)

CONTINUE

IF{MRS.NE.O0) GO TO 2000
LIST THE SORTED ARRAY

PRINT 500,Y

FORMAT (1X,S5F12.4/7{(1X45F12.4))

RETURN

END

FIN 4.2+P380

INTO WHICH IT WAS SORTED,

GO TO 2680

CR

75702728,

13,1301,

PAGE
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SUBROUTINE SORT

SYMBOLIC REFERENCE MAP (R=1)

ENTRY POINTS

3 SORTY
VARIABLES
0 ARRAY
247 ISH
9 JB
231 Jt
8 K8
0 KEY
225 KROHW
3 LLIM
232 MRS
(U ¢
234  YMIN
FILE NAMES
OUTPUT
STATEMENT LABELS
i s0
110 150
141 260
0 600
202 2000
STATISTICS

PROGRAM LENGTH

TYPE
REAL
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
REAL
REAL

MODE
FMT

74/74 oPT=1
RELOCATION
ARRAY FaePo
FePe
FePo
FePa
F.p.
ARRAY FeP,
ARRAY
o
i15
146
173
20708 10890

60

209
300
450

221
223
222
220
224
Shy
227
230
233
226
1054

COLMIN

J

JPOS
K
KCoL
KPOS
LCoL
LROH
NG
YLIT
z

FIN 4.2+P380

REAL

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
REAL

REAL

ARRAY

ARRAY

64
123

212

75/702/28. 13.13.41.

100
250
350
500
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SUBROUTINE REGCOR 7’74 0PT=1 FIN b.24P340 75/02/284 134134438,

SUBROUTINE REGCOR(KVAR,FLEVEN,FLEVRE,MVAR)

OIMENSION Y(500),SX(11),SY(11),A(11,11), STDERC(11)

COMMON/VARBLS/X0B(11,500)+XRT(11,500)

COMMON/TITLES/KTITLE(S,8),LTITLE(11,3},NTITLE

COMMON/INCICE/KCONT 4KNUMs IDY4FLEVEL +NP,CIT,COT,IXR

COMMON/KEYS/IRANK(11) ,ITRANS(11),EXPO(11) ,KSORT(11),KRANK(11)

DIMENSION C(11, 11>, CY(11), R{11, 11}, RY(11), KFA(11), STUDT(LYL)
A LFLEV(11),STDEVI11),KOUT(11),PARFL(11)

OIMENSION SUMS(11),MEANS(11),X(11,500),KSETS(11),IFORM(2),
1 TEMP{10,10),TEMPA(11),V4(21),KIN(11),B(21.21),D(21,21),
2 REGCOF(11),STOREG(11),MVAR(11),KEX(11)

REAL MEANS

INTEGER CIT, COT

DATA(IFORM(1)=20H

Do L J=1,11

KSETS(J) =0

KEX (J) =0

DO 1 K=1,500

X{(J,X)=0.0

CONTINUE

D0 2 K=1,500

Y(K)=D.0

CONTINUE

JAY=MVAR (KVAR)

ISH=0

FMIN=D

KMIN=]

KAX=0

IMW=0

NSTEP=0

PRINT 73

READ 74,ITESTY

IF(ITEST.EQ.3RYES) ISHW=1

B0 3 K=1,NP

Y (K)=XRT ({JAY,K)

CONT INUE

NA=D

YEXP=EXPO(JAY) $ IF(YEXP.EQs0.0) YEXP=1.0 $ KYTRAN=ITRANS (JAY)

DO & K=1,11

IF(ITRANS {K) «NE.SRPON ) GO TO &

KA=K $ GO T0 7

CONTINUE

DO 6 I=1,11

IF(KRANK(I}.EQe0) GO YO 6

IF(KRANK(I).EQ.JAY) GO YO 6

J=KRANK(I) $ NA=NA+1 $ KSETS(NA)=J

DO 6 K=1,NP

X ANA+KI=XRT (J4K)

CONTINUE

CONTINUE

G0 TO 9

MAX=EXPO(XA) $ KAX=MVAR(KA)

00 8 JA=1,MAX

NA=JA & KSETS(JA)=NA

DO 8 JB=14NP

X(JA,JB)=XDB(KA,JB) **JA

CONTINUE

PAGE
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9  NX=KNUM=NA § M=0
IF{NX.LT.1) GO TO 1000
60 00 11 J = ¢, 11
sSxtJ) 0.0
SY(J) 0
cY L) ]
KFA(J) =
65 STUOT (Y
FLEV(D) = ¢
STDEV(J) =
RY(J) = 0.0
Valdd=0.0
70 KIN(J) =0
SUMS (J) = g.0
MEANS (J) =
00 11 X
Ald, X)
75 Cldy K
R{Jy K)
BtJyKI=0.0
0(J,K)=0.0
1 CONTINUE
a0 00 12 J = 1, NX
D0 12 X = 14 NP
SUMS (J) = SUMS (J) + X(J,K)
12 CONTINUE
DENOM = NP
85 DO 13 J = 1, NX
MEANS (J) = SUMS (J) / DENOM
13 CONTINUE

[ ]

«0
0
2.0
= 0.0
«0
0.0

HH oW

SUMY = 0.0
DO 14 K = 1, NP
90 SUMY = SUMY + Y (K)
14 CONTINUE
YHMEAN = (.0
YMEAN = SuMY / DENOM
MARK = 0
9s MT = M

EXPVAR = 0.0
IF (M.GT.1) GO TO 15

MT = NX
G0 T0 15
100 is NQ = NP - &

C¥#¥* WHEN MRS = 1 UNBIASED ESTIMATORS I.Es USE (N~1 )
Cc*r®x WHEN MRS.NE. 1 -~ BIASED ESTIMATORS I.E. USE (N}

MRS = 1
BIAS = DENOM
105 IF ¢ MRS, EQ. 1 ) BIAS = DENOM - 1.0
c
¢ +*wsxxv  NO. OF COEFFICIENTS DESIRED CANNOT EXCEED OBSERVATIONS
c
IF (NQ.LT<MT) MY = NQ
119 ML = MT ¢ 1
M2 = 2 % MT ¢ 1
SY2 = 0.0
MAX=ML$MT

DO 16 JA=1,MAX



9¢

115

125

135

140

145

150

155

160

165

1790

SUBROUTINE REGCOR

c‘..'

QOO0

OO0

16

17

18

DO 186
B(JA,
CONTI

INM
MIN=M
D0 17
DO 17
Jt=48B
IF(JA
B(JA,
CONTI
MIN=M
po 18
JC=JA
DO 18
IFtJC
B(JA,
CONTI

LS S E X2 S
LA R L 3
AR REY

20

25

30

35

Do 3
LA =
MIN

CONC
CONB
IF {
sy2

po 3
SY (K
MIN

po 2
ALKy
ALy
IF ¢
CONC
GO T
La =
CONB
CONT
IF (
CONB
CONC
G0 T
LA =
CONC
CONS
CONT
Ally
NV =

sEe e
sss¥ry

cYy

74774  OPT=1 FIN 4:2+P380

JB=1,MAX
JB1=0.0 $ D(JR,IBY=D.0
NUE
ATRIX OPERATION JA=ROW AND JB=COLUMN
1+1

JA=MIN, MAX

JB=1,MT

+M1

-NE.JC} GO YO 17
Jo)=-1.0

NUE

141

JA=1,MT

+ML

JB=MIN, MAX

«NE.JB) GO TO 18
JB)=1.0

NUE

FORM *A* MATRIX FOR INDEPENDENT VARIABLE AND *SY* COLUMN
MATRIX FOR DEPENDENT VARIABLE
LET K = ROW AND L = COLUMN

5 J = 1, NP
1
=0

= 1.0

= 1.0
MsEG.0) CONB = X(LA, J)
= SY2 + YWJ) * YN

5 K= 1, M

) = SY(K) + Y{J) * CONC

= MIN + &

5 L = MIN, M1

L) = A(K, L) + CONB * CONC
K) = A{K,s L)

M.EQ.0) GO TO 20

= CONC * X{(LA, O
0 25

L

= X (LA, J)

INUE

M.EQ.0) GO TO 30

= CONB * XI{LA, J)
= CONB
0 35

b

= X(LA, J)
= CONC
INUE

1) = NP

1

COMPUTATION OF COVARIANCE , INITIAL STANDARD ERROR , AND
STANDARD DEVIATION OF DEPENDENT VARIABLE

= SY2 - SY{1) * SY(1) / DENOM

75/02/28.

13.13.43.
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175

180

18%

190

195

200

210

215

220

225

STOY = SQRT(CYY / DENOM / (DENOM - 1.0))
STDEVY = SQRT(CYY / BIAS )

c

C wexwxx FQORM *C* MATRIX , COVARIANCE ¥ AND *CY* COLUMN MATRIX

C wwxx2s [ FT K = ROW AND L = COLUMN

c

40 DO 4% K = 1, MT

CY(K) = SY(K + 1) - A{i, K + 1) * SY(1) / DENOM
DO 45 L = Ky MT
CiKy L) = B(K ¢+ 1, L ¢+ 1) - A(1ly, K +# 1) * Af1, L + 1) / DENOM
C{Ly K) = C(K, L}

45 CONTINUE
DO 50 K=1,M1
C(KyM1I=CY(K)
58 CONTINUE
C(ML,ML)=CYY
DEGF = NP = NV = 1

c
C w»®*3x¥ FORM *R* MATRIX 4 *RY* COLUMN MATRIX , CORRELATION COEFF.
C ¥w*®»x¥s LET K = ROW AND L = COLUMN
c

D0 57 K = 1, MT

BIKsK)=R(K4K) =140

€2 = C(Ky X) * CYY

IF (C2.LE.0.0) GO YO 1060
c

C **»wse STANDARD DEVIATION OF COMPUTED INDEPENDENT VARIABLE
C¥*%® AND SET 8 MATRIY ON THE FIRST PASS ONLY
c
STDEV(K) = SQRT(C(K, K}/ BIAS )
RY(K)I=CY{K)/SQRTI(C2) ¢ IF(MARK.EQ.DIB(K,M1)=RY (K)
IF (K.EQ.MT)Y GO YO $7
MIN = K ¢ 1
00 55 L = MINg MT
CZ = C(K, K} * ClL, L)
IF (C2.LE.D.0) GO 7O 1060
RLeKI=RIKWLI=CUK,L)/SARTIC2Y 8 IF(MARK.EQ.DIB(L,KI=BIXsL)=R (KoL)
55 CONTINUE
56 KZ = K
57 CONTINUE
8{ML,M1)=1.0
DO 58 K=1,MT
BI(M1,K)=B(K,M1)
58 CONTINUE
73 FORMAT(2X*D0 YOU WANT TO LIST INTERMEDIATE MATRICES®
1 /ZX®TYPE YES OR NO*)
7% FORMAT(R3)
IF(ISWH.EQ.D) GO YO 400
cessx ) IST A MATRIX - RAW SUM OF SQUARES AND CROSS PRODUCTS
WRITE(COT,86)
86 FORMAT(LH1,//7/71X*RAK SUMS COF SQUARES AND PRODUCTS~OR (A) MATRIX¥*)
85 DO 90 LA=1,M1
TEMPA(LA) =SY(LA)
DO 90 LB8=1,M1
TEMP(LA,1.8)=A(LA,LB)
90 CONTINUE
MATE=(

13413.63.
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230

235

240

245

250

255

260

265

270

275

280

285

SUBROUTINE REGCOR Th/ 74 OPT=1 FIN 4.24P380 75/02/28.

91

92

c“.'

93

Ceese
94

87

98

150
160

200
300

335
3490

350

355
358
360

geres

400

410

ASSIGN 91 TO ISX $ MAX=M1 $ GO TDO 300
MAX=M1
00 92 J=1,M1
DO 92 K=1,M1
TEMP (J4X) =C{J4K)
CONTINUE
LIST COVARIANCE MATRIX
WRITE(COT,93)
FORMAT ( ///1X*COVARIANCE MATRIX OR (C) MATRIX*)
MATE=1 g ASSIGN 94 TO ISX $ GO TO 300
LIST R MATRIX SIMPLE COEFFICIENTS OF REGRESSION(CINITIAL 8 MATRIX)
MAX=M1
HRITE(COT,97)
FORMAT (/7 /4X*R MATRIX SIMPLE COEFFICIENTS OF REGRESSION*
1 /1X*INITIAL B MATRIX*//)
DO 98 J=1,MAX
D0 98 K=1,MAX
TEMP (J,K) =B (J,K)

CONTINUE

MATE=1 & ASSIGN 400 TO ISX $ GO TO 300
PRINT 160

FORMAT (2X*YQUR JOB HENT TO COMPLETION®)
GO TO 2000

FORMAT (2X*DO YOU WANT RESIDUALS LISTED FOR STEP®I4® —YES OR NO*)
AMAX=-1.0E18
DO 310 JA=1,MAX
DO 310 JB=1,MAX v
IF(TEMP(JA,JB) <GT.ANAX) AMAX=TEMP (JA,J8)
CONTINUE

IF{AMAX.6T.1.0) GO TO 320

IFg=6RF10.6) $ GO TO 340
IF{AMAX.GT.1.0E4) GO TO 330
IF0=6RF10.3) $ GO TO 343
1F(AMAX.GT.1.0E6) GO TO 335

IF0=6RF10.1 $ GO TO 340

IF0=6RE10 .4
MIN=1
DO 360 JA=1,MAX

IXX= ((MIN-1)%10) +1 § IXYSMAX-MIN+2
ENCODE {13,350, IFORMYIXX,IXY,IF0
FORMAT (* (*I2%X,*12,R6)

IF(MATE.EQ.1) GO TO 355
WRITE(COT,IFORM) (TEMP (JRyJB) 5 JB=MIN,MAX) 4 TEMPA (JA)
60 TO 358
WRITE(COT,IFORM) {TEMP (JA4JB) 4 JB=MIN,MAX)
MIN=MIN+L
CONT INUE
GO YO ISX(91,94,400,700)

INTERCHANGE THE B AND D MATRICES
MAX=ML +MT
DO 410 JA=1,MAX
DO 410 JB=1,MAX
D(JA,JB) =B(JA,JB)
CONTINUE
IF(IMR.NELO) GO TO 620
DO 415 JA=1,MT
KJO=JA § KFA(JAY=JA 8 KOUT(KJO)=JA

13413.43.
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2990

295

300

310

315

325

330

335

340

415
420

435

437
449
450
460

470

475

500

54y

542

543

Sty
545

su?7

c‘*#!

548

CONTINUE

KMAX=0 % VMAX==-1.0E18 $ ITOEG=NP=-1~-NSTEP $ DEGF=IDEG=ITDEG=1
DO 430 JA=1,MT

KN=KQUTI(JA) 3 IF(KN.LT,0) GO TO 430

Vu (KN) =B ERNyML1)I*B KNy ML) 7B (KN,KN)

FLEVIKNI= (V4 (KNY *DEGF ) 7 (B (ML, ML) = VL (KN})

STUDT(KN) =SQRT(FLEV(KN)) § IF(V4(KN)LT.VMAX) GO TO 430
VMAX=VE (KN) & KMAX=KN

CONTINUE

FMAX=FLEV {KMAX)

IF(IMW.NE.0) GO YO Shi

WRITE(COT,435)

FORMAT(1H1,///1X*INITIAL REGRESSION INFORMATION®//)
IF(KAX.EQ.0) GO YO 440

WRPITE{(COT ,437)KAX

FORMAT (1X*TRIS IS A POWER SERIES ANALYSIS FOR VARIABLE ¥
1 I47iX*VARIAOLES AS LISTED ARE DEGREES OF POLYNOMIALY/)
HRITEICOT 4450}

WRITE(COT,460) (KSETS(K) FLEVIK) ySTUDT (K)o STDEV{K) sMEANS (K} yK=1,MT)
FORMAT (///1X*VARTABLE*BX*INITIAL*4X*STUDENT*S T*7X*STANDARD*
1 7X*VARIAELE®/2X*NUMBER*OX*F~LEVEL¥21X*0OEVIATION®GX*MEAN®/)
FORMAT ({4 XyI3+2X,4(2X,F13.6)))

WRITEICOT,470)STDEVY, YMEAN,SUMY

FORMAT(//1X*STANDARD ERROR OF Y = *F13.6,10X*MEAN OF Y = *F13.6
1 //71X*¥SUM OF Y = *F13.g5)

IF(FLEVEN.NE.D.D) GO TO 475

KIN{1)=KN=KFA (1) $FMAX=FLEV(KN) $ KMAX=KN $ GO TO S&i

KINCL) =KN=KMAX

IF(FMAXJ.GELFLEVEN) GO TO 541

HRITE(COT4S500) FMAX

FORMAT{1X®ALL INDEPENDENT VARIABLES FAIL F LEVEL TEST TO*
1 *ENTER REGRESSION F LEVEL MAX = *F13.6/2X*J0B IS ABORTED*)
CALL EXIY

IF(IMH.NE.O) GO TO 542

IMH=1 ¢ GO TO 400

NSTEP=NSTEP+1 $ IF(NSTEP.GT.MT) GO TO 150

KJ0=0 8§ KJI=NSTEP ¢ IF(FLEVEN.EQ.0.0)KMAX=KFA(NSTEP)
FMAX=FLEV (KMAX) § KIN(NSTEP)=KMAX ¢ IF{KMAX.EQ.KMIN) GO TO 1100
IF(FLEVENLEQ.0.0) GO TO 543

IF(FMAXLLT.FLEVEN) GO TO 1080

DO 545 JA=1,KJL

KN=KIN{JA)

DO Si4bt JB=1,MT

IF(KOUT{JB).LT.0) GO TO 544

IF{XN.EQe«JB) KOUT(JBY==1

CONTINUE

CONTINYE

DO 547 JA=1,MT

CONTINUE

KJI=NSTEP

KN=MJA=MJB=KIN(NSTEP) § KZ=KN

COMPUTE B MATRIX FOR THIS STEP

MAX=M1+MT

00 555 JA=1,MAX

DO 553 JB=1,MAX

IF(D(MJIA, MJB) EQ.0.0) GO TO 1040

IF(JALNEJKN) GO TO 551
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3u5

350

355

360

365

379

375

385

390

‘395

SUBROUTINE REGCOR 7L/ 74 oPT=1 FTN 4.24P380

551
553
555

5586
558

570

700
710

715

720

725

726
727

860

NOWM LW N

B{JA4JB)=D(JUA,JB) /DIMJIA,MIB)
GO TO 583
B(JA,JIB)=D(JA,JUB) - (D(JA,KZ)*D(KZ,JIB)/0{MIA, MIB))
CONTINUE
CONTINUE
IF(MJB.NELMAX) GO TO 558
DO 556 JA=1,MAX
IF(JA.EQ.KN} GO TO 556
BUJALZKN) =0 (JA KNI = (DIJASMIBI/DIMIALMIB) )
CONTINUE
ORGVAR=C (M1,M1) $ PEREXP=(1.0-B(M1,M1))*1.0E2
PERUNE=B(M1,M1)*1.0E2 & RESQR=C(M1,M1)*B(M1,M1)
STDRES=SQRT(RESQR/DEGF) $§ CONST=0.0 8 RMULT=SQRT(1.=-B(M1,M1))
D0 S70 JA=1,KJI
KN=KIN(JA) $ REGCOF (KN)=B(KN,M1)*SQRT(C (M1,M1)/C(KN,KN))
MZ=M1+KN
STOREG(KN)=STORES*SQRT(B(MZ4MZ) /C (XN, KN))
CONST=CONST+REGCOF (KN)*MEANS(KN)
PARFLIKN} = (DEGF*B (KNy ML) *B(KNyM1) )/ (B(M1,M1)*B(MZ,M2))
CONTINUE
CONST=YMEAN~CONST
IF(ISW.EQ.D) GO TO 700
WRITE(COT,710)NSTEP
FORMAT (L1H1,///7/71X*REGRESSION INFORMATION FOR STEP NO. *I4//)
WRITE(COT 4715) KSETS(KMAX) ,FMAX
FORMAT (1 X*VARIABLE ENTERING REGRESSION THIS STEP IS X(*
1 I2¥)®gX*F LEVEL TO ENTER =%Fi3.8/)
WRITE(COT,720)0RGVARy PEREXP,PERUNE,RMULT,RESQRySTORES,NSTEP, ILEG,
1 CONSY
FORMAT (1X*ORIGINAL VARIANCE®21X,F12.4
/1X*PERCENT EXPLAINED VARIANCE*15X,F9.4
/1X*PERCENT UNEXPLAINED VARIANCE*13X,FQ.4
JLX*MULTIPLE CORRELATION COEFF*12X,Fi2.4
71X¥*RESTIDUAL SUM OF SQRUARES*15X,F12.4
/1X¥STANDARD ERROR OF RESIDUALS®11X,F12.4
Z1X®DEGREES OF FREEDOM OF REGRESSION®*14X,I4
/1X*DEGREES OF FREEDOM OF RESIDUALS*15X,14
/Z1X*CONSTANT®*30XsF12.47)
WRITE{COT,725)
FORMAT (1 X*VARIABLE*4X*REGRESSION*7X*STANDARD¥6X*PARTIAL*
1 /12X*COEFFICIENTS*3X*ERROR*IX*F VALUE*/)
00 727 JA=1,KJI
KN=KIN(JA) $ KO=SKSETS(KN)
WRITE(COT+726)KO4REGCOF (KN)ySTOREG(KN),PARFL (KN)
FORMAT (33X 9 I344XsF134642(2X,F13.6))
CONTINUE
CIFF2=0.0 ¢ AEXP=1.0/YEXP
PRINT 200,NSTEP
READ 74, ITEST
IF(ITEST.NEL3RYES) GO TO 932
LINE=D
DO 920 J=1,4NP
IF(LINELNELO) GO TO 900
WRITE(COT,.860) NSTEP
FORMAT (1H1,///71X*LIST OF RESIDUALS FOR STEP NUMBER *I3//)
DO 880 JA=1,NTITLE
WRITE(COT 870 (KTITLE(JA,JB) »JB=1,8)

75702728,
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400

%05

410

415

420

425

439

L35

440

445

450

455

SUBROUTINE REGCOR T’ 74 OPT=1 FTN 4.24P380 75702728,

870
880

8990
300

903

305
910
gz20

930
932

335

940
945

955

960
9365

FORMAY (1X47R10:A9)

CONTINUE

WRITE(COT,880)

FORMAT(//71X*0BS. NO. OBSERVED VALUE PREDICTED VALUE®
1 BX*DEVIATION®/)

FOFX=0.0

00 903 JB=1,KJI

KN=KIN(JB) & FOFX=FOFX*{REGCOF {KN)*X(KNyJ}))

CONT INUE

YCOMP=FOF X+CONST & YOBS=Y(J) § ITEST=KYTRAN
IFCTTEST.EQ.5ROUT ¥ GO TO 905
IF{ITEST.EQ.3RSIN } GO TO 9CS
IF{ITEST.EQ.5RCOS } GO TO 965
YOBS=XO0R(JAY4J)

IF{ITEST.EQ.5RLOG10 ) YCOMP=10.0**YCOMP
IF(ITEST.EQ.5RLOGE } YCOMP=EXP(YCOMP)
IFEITEST.EQ.5RSQRT } YCOMP=YCOMP*YCOMP
IF{ITEST.EQ.SREXP ) YCOMP=YCOMP**RAEXP

OIFF=Y03S~-YCOMP 8 DIFF2=DIFF2+(DIFF*DIFF}
WRITE(COT+940)J4Y0BS, YCOMP,DIFF

FORMAT (1X3I3,5X9F13:6,4XsF134642X,F13.6}
LINE=SLINE+L ¢ IF(LINE.GT.50) LINE=0
CONTINUE

WRITE(COT,930)0IFF2

FORMAT(/71X*SUM OF DEVIATIONS SQUARED = *F20(.6)
IFIFLEVRE.EQ.0.0) GO TO 400

DD 935 JA=1,KJ1

KN=KIN(JA)

IF(PARFLUKN) LT.FLEVRE) GO TO 940

CONTINUE

G0 TO 400

KMIN=KN $ FMIN=PARFL(KMIN) & NSTEP=NSTEP-1
WRITE(COT,945)KSETS(KNIN) yFMINyFLEVRE
FORMAT (//1X*VARIABLE WITH INDEX = *I4* HAS BEEN *
1 *EXCLUDED FROM REGRESSION WITH F LEVEL = *F15.6
2 /iX®WHERE F LEVEL YO EXCLUDE = *¥F15.%)
JB=0

DO 950 JA=1,KJI

KN=KIN (JA)

IF(KN.EQ.KMIN) GO TO 950

JB=JB+1 § KEX (JB)=KN

CONTINUE

KJI=KJI-1

DO 955 JA=1,KJI

KIN(JAY=KEX (JA)

CONTINUE

DO 960 JA=1,MT

KN=KOUT (JA)

IF(KN.GE.0) GO TO 960

KOUT (JAY=KMIN

60 TO 965

CONTINUE

KN=KMIN 8 MJA=KN#ML $ MJB=M1+MT & KZ=MJB
ITDEG=NP=-1-NSTEP & DEGF=IDEG=ITOEG

00 970 JA=1,MJB

DC 970 JB=1,MJB

D(JR,UB)=B(JA,UB)

13.13.43.
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SUBROUTINE REGCOR T4/74 OPT=1 FIN 4.2+P380 757027284 13413443,

970

io00¢C
1010

1040
1050

1060
1078

1080
1090

1100
1110

2000

1
2
3

1

PAGE

CONTINUE

GO TO 548

PRINT 1010

FORMAT [2X*ERROR IN NUMBER OF INDEPENDENT VARIABLES™®)

CALL EXITY

PRINT 1050

FORMAT (1X*DIAGONAL ELEMENT IS ZER(Q-J0B ABORTED*)

CALL EXIT

PRINT 1070

FORMAT(2X*C2 IS LESS THAN OR EQUAL ZERR--ABORTED*®)

CALL EXIT

WRITE(COT,1090)KSETS(KMAX) 4FMAX,FLEVEN

FORMAT (1H1,///71X*VARIABLE WITH INDEX = *I4* HAD A F LEVEL*
* 7O ENTER = *F15.5/1X¥*WHICH IS LESS THAN ENTRY F LEVEL*
* OF ¥F15.6* ALL OTHER VARIABLES NOT IN REGRESSION ARE*
® IGNORELG*//)

GO T0 150

WRITE(COT,1110)KSETS (KMAX)

FORMAT (1H1,///71X*VARIABLE WITH INDEX = *I4* PREVIOUSLY*
* EXCLUCED®)

60 TO 150

RETURN

END

9
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SUBROUTINE REGCOR

74s7

4 0PT=1

SYMBOLIC REFERENCE MAP (R=1)

ENTRY POINTS

3 REGCOR
VARIABLES
3614 A
2544 AMAX
2520 BIAS
s CIY
2527 CONC
6 CoOF
2533 CYy
20467 O
2510 DENOM
2573 DIFF2
2516 EXPVAR
3 FLEVEL
0 FLEVRE
2470 FMIN
2502 1
2 10Y
2545 IFO0
.0 IRANK
2543 ISX
2475 ITEST
7 IXR
2547 IXY
2504 JA
2505 JB
2465 K
2472 KAX
21406 KEX
17563 KIN
2550 KJo
2471 KMIN
1 KNUM
4504 KOUT
17354 KSETS
0 KTITLE
2500 KYTRAN
2531 L
2541 LB
50 LTITLE
2513 MARK
2503 MAX
2524 MIN
2561 MJB
2514 MT
2571 M2
2522 M2
& NP
2474 NSTEP
2532 NV
2562 ORGVAR
2563 PEREXP
4224 R

SN YYPE
REAL
REAL
REAL
INTEGER
REAL
INTEGER
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
REAL
REAL
REAL

ARRAY

ARRAY

ARRAY

ARRAY
ARRAY

ARRAY
ARRAY
ARRAY

ARRAY

ARRAY

RELOCATION

INDICE
INDICE

INDICE
FeP,

INDICE
KEYS

INDICE

INDICE

TITLES

TITLES

INDICE

2574
17578
4020
2530
25867
4211
2537
2536
2601
26
4456

2556
2576
2554
17367
2473
2467
2553
13
2546
2464
2466
2525
2501

4430
2557
2551
2555
2572

S

41

2540
25286
2575
2507
2542
4545
2560
2517

2521
2476
2516
‘200
‘2506
4517
2564
21360

AEXP
B

c
CONB
CONST
cY

c2
DEGF
DIFF
EXPO
FLEV
FLEVEN
FMAX
FOF X
1DEG
IFORM
IMW
ISH
ITDEG
ITRANS
IXX

J

JAY
Jc

KA
KCONT
KFA
KJI
KMAX
KN

KO
KRANK
KSORT
KVAR
KZ

LA
LINE
M
MATE
MEANS
MJA
MRS
MVAR
M1

N&

NQ
NTITLE
NX
PARFL
PERUNE
REGCOF

FIN 4.2+4P380

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
REAL
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
REAL
REAL
REAL

ARRAY
ARRAY

ARRAY

ARRAY
ARRAY

ARRAY

ARRAY

ARRAY

ARRAY
ARRAY

ARRAY

ARRAY

ARRAY
ARRAY

75/02/28. 13.13.43. PAGE

KEYS

Fo.P.

KEYS

INDICE

KEYS
KEYS
FoPa

FePo

TITLES
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SUBROUTINE REGCOR

7477
SN TYPE
REAL
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL
REAL ARRAY
REAL ARRAY
REAL
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL ARRAY
REAL
REAL
MOOE
FMT
TYPE  ARGS
0
REAL 1L18

INACTIVE

INACTIVE

FMY

FNT
FMT

FMT

VARIABLES
2565 RESQR
b4ls RY
b471  STOEV

21373 STOREG
2534 ST0Y
4532  SUMS
3566 SX
2523 Sy

17535 TENPA

17550 V&

o Xx08
2602 ¥
2477  YEXP
2600 v08S

FILE NAMES

INPUT

EXTERNALS

EXIT
SQRT

STATEMENT LABELS

11

62
104 7
0 11
8 14
260 17
353 25

0 40

8 ss

T

0 85

562 91
603 94
623 150
626 300
854 330
1677 350

0 380

0 415
1722 435
1765 450
1062 475
1074 542

0 545
1162 551
1210 556
1272 700
2116 720

0 727

D 880

o 903

0 920

g 93s
1500 950

L3 OPT=¢
RELOCATION

VARBLS

oUTPUT

RARY

Qo ao

212
303
364

1577
1614

1637
1653

660
71%
741
764

1734

2003

2033

1113

1165
1212
2054
2165
2231
2254
1427
2303
1457

2570 RMULT
4005 STDERC
2535 STDEVY
2566 STORES
4443  STUDT
2511 SumMy
3601 SY
17371 TEMP
2552 VMAX
4560 X
12574 XRT
2577 YCOMP
2512 YMEAN
FMT
EXP
2
S
8
12
15
18
30
45
56 INACTIVE
73 FMY
86 FMT
92
97 FMT
160 FMT
310
338
355
400
429
437 FMT
460 FMT
500 FMT
543
547
553
558
710 FMT
725 FMT
860 FMTY
a39p FMT
905
930 FMT
940
955

FTN 4.2+4P380

REAL
REAL

‘REAL

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

REAL

75702728,
*UNDEF
ARRAY
ARRAY
ARRAY
ARRAY
ARRAY VARBLS
1 LIBRARY
0 3
101 6
130 9
0 13
0 186
347 20
371 35
L -3
523 §7
1607 74 FMT
0 99
1626 93 FMT
0 98
1660 200 FMT
650 320
662 340
733 358
0 410
1015 430
1027 440
2015 470 FMT
1071 541
1126 Sub
1142 548
0 555
6 S7¢
2070 715 FMT
2210 726 FMT
2246 870 FMT
1361 900
2273 910 FMT
1443 932
2317 945 FHT
1516 960

13.13.43.

PAGE
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SUBROUTINE REGCOR 74/ 74 oPT=1 FIN 4.,24P380 75/02/728. 13.13.43.

STATEMENT LAEELS
1520 965 ¢ 9re 1543 10040 PAGE 13
2341 1010 FMT 1546 1040 2352 1050 FMY
1551 1060 2363 1070 FMT 1554 10380
2377 10930 FMT 1561 1100 2427 1140 FMY
1566 2000
COMMON BLOCKS LENGTH
VARSBLS 11000
TITLES 129
INOICE 8
KEYS 55
STATISTICS
PROGRAM LENGTH 214218 8977

CM LABELED COMMON LENGTH 256708 11192



LY

PROBLEM INFORMATICON

THIS IS AN EXAMPLE PROBLEM
DATA FROM RALSTON AND WILF-M.A. EFROYMSON

X{ 1) = THIS IS THE VARIABLE NO. 1

XC 2} = THIS IS VARIABLE NO. 2

X{ 3) = THIS IS VARIABLE NO. 3

X( 4) = THIS IS VARIABLE NO, &

NUMBER OF EVENTS = 15 NUMBER OF VARIABLES = 4
INDEX OF INDEPENDENT VARIABLE = t

F LEVEL TO ENTER = 2.5000 F LEVEL TO EXCLUDE = 2.5000



8v

LIST OF INPUT VARIABLES

Xt 1)
32.000000
36.000000

3.000000
12.000000
36.000000
24.000000
13.0000¢00
20.000000
27.000000
15.000000
45.000000

3.000900
i1.000000
33.000000
21.000000

X{ 23
48.000000
33.000C0¢C
28.000000
33.000000
34.000000
36.000000
42.0060000
33.006000
%6.000000
22.,000000
46.0G90C0
28.000000
32.000009
34.,00006C0
45.,000000

Xt 3)
54.000000
19.000000
30.000000
64,000000
60.000000
53.000000
23%.000000
55.000000
62.000000
33.000000
68.000000
42.000000
45.000000
339.000000
39.000000

X{ )
15.008000
15.000C00
14,000000
22.000000
24.,0000080
19.000000
13.000000
15.000000
23.000000
12.000000
25. 00803000
17.000000
18.000000
19.000000
18.0000090



S

LIST OF RESIDUALS FOR STEP NUMBER 2

0BS.

WO NN ANLEWN P

NO.

DATA FROM RALSTON AND WILF-M.A.

OBSERVED VALUE

15.000000
16.000000
14.000008
22.000000
24.000000
19.0000800
13.000000
15.000000
23.000000
12.000000
25.000000
i7.00000¢0
18.000000
13.000000
18.000002

THIS IS AN EXAMPLE PROBLEM

PREQICTED VALUE

SUM OF DEVIATIONS SQUARED =

20.370429
14.410071
13.021937
20.13£929
21.873634
19,36€4L38
14.483803
19.319538
21.313013
14.800980
24.254635
i5.822858
16.574461
17.742601
16.50%673

DEVIATION

-5.370429
1.589929
«378053
1.864071
2.1263686
~.3E64L38
-1.483803
-4.319538
1.686987
-2.80098¢0
« 745365
1.177142
1.425539
1.257399
1.490327

79.783474

EFROYMSON



€S

REGRESSION INFORMATION FOR STEP NO.

2

VARTIABLE ENTERING REGRESSION THIS STEP IS X( 1)

ORIGINAL VARIANCE

PERUENT EXPLAINED VARIANCE
PERQRCEINT UNEXPLAINED VARIANCE
MULTIPLE CORRELATION COEFF
RESIOUAL SUM OF SQUARES

STANOARD ERROR OF RESIDUALS
DEGRECZS OF FREEDOM OF REGRESSION
DEGREES OF FREEDOM OF RESIDUALS
CONSTANT

VARIABLE REGRESSION STANDARD
COEFFICIENTS ERROR

3 «182038 « 049293

1 «102744 .060890

228.0000
65.0072
34,9928

« 8063
79.7835
2.5785
2

12
7.2526

PARTIAL
F VALUE

13.638363
2.847233

F LEVEL TO ENTER =

2.847233



&b

RAW SUMS OF SQUARES AND PRGDUCTS=0OR (A) MATRIX

15.0 343.0 5300 6920
2817.0 12793.0 16%561.0

19456.0 24935.0

34936.0

COVARIANCE MATRIX OR {C) MATRIX
1973.733 673667 737.267 337.000
?729.333 484,333 1i7.000
3011.733 6524.000
228.000

R MATRIX SIMPLE COEFFICIENTS OF REGRESSION
INITIAL B MATRIX

1.0000680 «561485 «302393 «502364%
1.000000 «326733 .286916

1.000000 « 753024

i1.000008

270.0
6511.0
8657.0

13080.0



oS

INITIAL REGRESSION INFORMATION

VARIABLE INITIAL
NUMBER F-LEVEL
1 4.388263
2 1.166174
3 17.028242

STANDARD ERROR OF Y =

SUM OF Y = 270.000000

STUDENT®*S T

2.094818
1.079895%
4.126287

4.03555%6

STANDARD
DEVIATION

11.873540

7.217703
1t.5667100

MEAN OF Y =

VARIABLE
MEAN

22.866667
35.333333
46.133333

18.000000



Is

REGRESSION INFORMATION FOR STEP NO.

VARIABLE ENTERING REGRESSION THIS STEP

ORIGINAL VARIANCE

PERCENT EXPLAINED VARIANCE
PERCENT UNEXPLAINED VARIANCE
MULTIPLE CORRELATION COEFF
RESIDUAL SUM OF SQUARES

STANDARD ERROR OF RESIDUALS
DEGREES OF FREEDOM OF REGRESSION
CEGREES OF FREEDOM OF RESIDUALS
CONSTANT

VARIABLE REGRESSION STANDARD
COEFFICIENTS ERROR
3 «207190 «050212

1

IS X( 3)

228.000¢0
56.7045
43,2955
« 7530
98.7137
2. 7556

1

13

8. 4b17

PARTIAL
F VALUE

17.026242

F LEVEL TO ENTER

17.026242



[43

LIST OF RESIDUALS FOR STEP NUMBER 1

0BS.

DN DAL W N

NO.

15.000000
16.000000
i4.000000
22.000000
24.000000
19.000000
13.000000
15.000000
23.000000
12.000009
25.0000080
17.000000
18.000000
19.000000
18.000000

THIS IS AN EXAMPLE PROBLEM
DATA FROM RALSTON

SUM OF BEVIATIONS SQUARED =

OBSERVED VALUE PREDICTED VALUE

AND WILF~M,A. EFROYMSON
DEVIATION
19.629892 -5.629892
12.378254% 3.621746
14657340 ~.657340
21.701789 «298211
204873037 3.126970
19.422702 -«422702
14.450151 ~1.450151
19.837082 -4.837082
21.287409 1.712591
15.278909 -3.278309
22.530547 2.469453
17.143616 ~+143616
17.765185 «234815
16.522047 2.477953
16.922047 1.477353
98.713653
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REGRESSION INFORMATION FOR STEP NO. 2

VARIABLE ENTERING REGRESSION THIS STEP IS X(¢ 1) F LEVEL TO ENTER = 2.847233
ORIGINAL VARIANCE 228.0000
PERUENT EXPLAINEOD VARIANCE 65.0072
PERCENT UNEXPLAINED VARIANCE 34,9928
MULTIPLE CORRELATION COEFF « 8063
RESIOUAL SUM OF SQUARES 79.7835
STANDARD ERROR OF RESIDUALS 2. 5785 s
DEGREZS OF FREEDQOM OF REGRESSION 2
DEGREES COF FREEDOM OF RESIDUALS i2
CONSTANT 7.2526
VARIABLE REGRESSION STANDARD PARTIAL
COEFFICIENTS ERROR F VALUE
3 «182038 «049293 13.638363

1 «1027 4y +060890 2.847233



LIST OF RESIDUALS FOR STEP NUMBER 2

THIS IS AN EXAMPLE PROBLEM
DATA FROM RALSTON AND WILF-M.A. EFROYMSON

14

0B5. NO. OBSERVED VALUE PREDICTED VALUE DEVIATION
1 15.000000 20.370429 -5.370429%
2 16.000000 164.410071 1.5839929
3 14.000000 13.021837 +278053
4 22.000000 20.,13£929 1.864L071
S 24.000000 21.872634 2.,126366
& 19.000000 19.3p€4L38 ~+3¢6438
7 13.000000 14.483803 ~-1.483803
5 15.000008 19.3135383 -4.319538
9 23.000000 21.313013 1.686987
12.000000 14.800980 -2.800980
25.000000 24,254635 « 745365
17.000000 i5.822858 1.177142
13.000000 16.574461 1.425539
13.000000 17.742601 1.257399
18.000000 16.509673 1.490327
SuM OF DEVIATIONS SQUARED 79.783474



VARTIABLE WITH INDEX = 2 HAD A F LEVEL TO ENTER = 1483651
WHICH IS LESS THAN ENTRY F LEVEL OF 2.500000 ALL OTHER VARIABLES NOT IN REGRESSION ARE IGNORED
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PROBLEM INFORMATION

THIS IS AN EXAMPLE PROBLEM
DATA FROM DRAPER AND SMITH (HALD DATA)

X¢{ 1) = THIS IS VARIABLE NUMBER ONE

X{ 2} = THIS IS VARIABLE NUMBER TWO

¥( 3) = THIS IS VARIABLE NUMBER THREE

XU 4) = THIS IS VARIABLE NUMBER FOUR

X{ 5) = THIS IS VARIABLE NUMBER FIVE(DEPENDENT VARIABLE)
NUMBER OF EVENTS = 13 NUMBER OF VARIABLES = 5
INDEX OF INDEPENDENT VARIABLE = S

F LEVEL TO ENTER = 3.9000 F LEVEL TO EXCLUDE = 3.9000



LS

X¢ 1)
7.000000
1.000000

11.000000
11.000000
7.000000
11.000000
3.000000
1.000000
2.000000
21.000000
1.000000
11.0000060
10.000000

LIST OF INPUT VYARIABLES

X 23
26.000000
29.000000
56.000000
31.,000000
52.000000
55.000000
71.000000
31.000000
S54. 000000
47.000000
40.000000
66.0000080
68.000000

X¢ 33
6.000000
15.0060000
8.00006G0
8.0600000
6,000000
9.000000
17.000000
22.000000
18.000000
4,000000
23.000000
3.000000
8.000000

Xt 4)
60.000000
S2.tp0000
20.0000080
47.000000
33.000000
22.,000000

5.000000
44,.000000
22.000000
26+ 000000
34,000000
12.000000
12.000000

X{ 5}
78.500000
74.300000
104.300000
87 .600000
95.900000
109.2000040
102.700000
72.500000
93.100000
115.300G00

83.800000
113.300000
109.400000



8¢

RAW SUMS OF SQUARES AND PRODUCTS~OR (A) MATRIX

13.0 97.0 626+ 0 153.0
1139.0 4922.0 763.0

33050.0 7201.0

2293.0

COVARIANCE MATRIX OR (C) MATRIX
415.231 251.077 -372.615 ~290.008
2905.692 -166.538 ~3041.000
492,308 38.000

390.0
262040
15739.0
4628.0
15062.0

775.962
2292.954
~618.231

3362.000 -2481.700

R MATRIX SIMPLE COEFFICIENTS OF REGRESSION

INITIAL B MATRIX

1.000000 «228579 ~.824134 ~-.2L544%
1.000000 ~-.139242 -.972955

1.000000 « 029537

1.000000

2715.763

»730717
« 816253
et ] 53“671
-.821305
1.000000

1240.5
10032.0
62027.8
13981 .5
34733.3
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INITIAL REGRESSION INFORMATION

VARIABLE INITIAL STUDENT*S T STANDARD VARIABLE
NUMBER F-LEVEL DEVIATION MEAN

1 12.6025138 3.550002 5.882334 7.461538

2 21.960605 L.68621Y 15.560881 48.153846

3 Le403417 2.098432 6.405126 11.76%8231

L 22.798528 Le774780 16.738180 30.000000
STANDARD ERROR QF Y = 15.043723 MEAN OF Y = 95. 423077

SUM OF Y = 1240.500000



09

REGRESSION INFORMATION FOR STEP NO.

VARIABLE ENTERING REGRESSION THIS STEP

CRIGINAL VARIANCE

PERCENT EXPLAINEC VARIANCE
PERCENT UNEXPLAINED VARIANCE
MULTIPLE CORRELATION COEFF
RESIDUAL SUM OF SQUARES

STANDARD ERROR OF RESIDUALS
DEGREES OF FREEDOM OF REGRESSION
DEGREES OF FREEDOM OF RESIDUALS
CONSTANT

VARIABLE REGRESSION STANDARD
COEFFICIENTS ERRCR

4 ~.738162 «154596

1

IS XU &)

2715.7631
67« 4542
32.5458

«8213
883. 8669
8.95639

1

11
117.5679

PARTIAL
F VALUE

22.798520

il

LEVEL YO ENTER

22.798520



LIST OF RESIDUALS FOR STEP NUMBER 1

THIS IS AN EXAMPLE PROBLEM
DATA FROM DRAPER AND SMITH (HALD DATA)

19

08S. NO. OBSERVED VALUE PREDICTED VALUE DEVIATION
1 78.500000 73.278223 54221777
2 74.300000 79.183517 ~4.883517
3 104.300000 102.8046%5 1.495305
b 87.600000 B82.874326 4.725674
5 85.900000 93.208591 2.691409
6 109.20000¢ 101.328371 7.871629
7 102.7000490 113.138960 -10.433960
8 72.500000 85.088812 -12.588812
9 93.100000 101.328371 -8.228371
10 115.900000 98.375724 17.524276
11 83.800000 92.470430 -8.6704380
12 113.300000 108.703989 4.590011
13 10%.400000 108.709989 «690011
SuUM OF DEVIATIONS SQUARED 883.866917



9

REGRESSION INFORMATION FOR STEP NO.

VARIABLE ENTERING REGRESSION THIS STEP

CRIGINAL VARIANCE

PERCENT EXPLAINED VARIANCE
PERCENT UNEXPLAINED VARIANCE
MULTIPLE CORRELATION COEFF
RESIDUAL SUM OF SQUARES

STANDARD ERROR OF RESIDUALS
DEGREES OF FREEDOM OF REGRESSION
CEGREES OF FREEDCM OF RESIDUALS
CONSTANT

VARIABLE REGRESSION STANDARD
COEFFICIENTS ERROR
4 -+.613954 - 04BBLS

1 1.439958 «138417

2

IS Xt 1

2715.7631
97.2471
2.7529
«3861

74+ 7621
247343

2

i0
103.0974

PARTIAL
F VALUE

159,295210
108.223909

F LEVEL TO ENTER

108.223909



LIST OF RESIDUALS FOR STEP NUMBER 2

THIS IS AN EXAMPLE PROBLEMNM
DATA FROM DRAPER AND SMITH (HALD DATA}

£9

OF DEVIATIONS SQUARED

0BS. NO. OBSERVED VALUE PREDICTED VALUE DEVIATION

1 78.500000 76.33%872 2.1602128
2 74.300000 72.611754 1.688249
3 104.300000 106.657850 -2.357850
4 87.600000 90.081102 ~2.481102
5 95.80000C9 92.916620 2.9833890
6 109.200000 105.425943 3.770057
7 102.700000 103.73353% -1.033535
8 72.500000 77.523380 -5.023380
9 93.1000080 92470318 «629682
115.900000 117.373711 ~1.473711
83.800000 83.662917 «137083
113.300000 111.569479 1.730521
109.400000 116.129521 -.729521

The.762112
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REGRESSION INFORMATION FOR STEP NO. 3

VARIABLE ENTERING REGRESSION THIS STEP IS X( 2) F LEVEL TO ENTER = 5.025865
ORIGINAL VARIANCE 2715.7631
PERCENT EXPLAINED VARIANCE 98.2335
PERCENT UNEXPLAINED VARIANCE 1.7665%
MULTIPLE CORRELATION CCEFF « 9911
RESIDUAL SUM OF SQUARES 47.9727
STANDARD ERROR OF RESIDUALS 2.3087
CEGREES OF FREEDGOM OF REGRESSION 3
CEGREES OF FREEOOM OF RESIDUALS 9
CONSTANT 71.6483
VARIABLE REGRESSION STANDARD PARTIAL
COEFFICIENTS ERROR F VALUE
4 ~+236540 .173288 1.863262
1 1.451938 «116993 154.007635
2 «416110 .185610 5025865



LIST OF RESTIOUALS FOR STEP NUMBER 3

THIS IS AN EXAMPLE PROBLEM
DATA FROM CRAPER AND SMITH (HALD DATA)

S9

CBS. NO. OBSERVED VALUE PREDICTED VALUE DEVIATION
1 78.500000 78.438314 .061686
2 74.300C00 72.867337 1.432663
3 104.300000 106.190967 ~1.890967
4 57.600000 89.4081637 -1.801637
5 95.9000080 95.643753 « 256247
& 109.2000080 105.301777 3.898223
7 102.700000 104.128673 -1.428673
8 72.500000 75.591878 ~3.0¢1878
9 93.,100000 91.818223 1.281775
10 115.900000 115.546117 .353883
1% 83.800000 81.702268 2.097732
12 113.300000 112.244388 1.055614
i3 109.400000 111.624668 ~2.224668
SUM OF DEVIATIONS SQUARED 47.972729

VARIABLE WITH INDEX =

WHERE F LEVEL YO EXCLUDE =

4 HAS BEEN EXCLUDED FROM REGRESSION WITH F LEVEL
3.900000
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REGRESSION INFORMATION FOR STEP NO. 2

VARTABLE ENTERING REGRESSION THIS STEP IS X{ 2} F LEVEL TO ENTER = 5.025865
ORIGINAL VARIANCE 2715.7631
PERCENT EXPLAINED VARIANCE 97.8678
PERCENT UNEXPLAINED VARIANCE 2.1322
MULTIPLE CORRELATION COEFF « 9893
RESIDUAL SUM OF SQUARES 57.9045
STANDARD ERROR OF RESIDUALS 2.4063
GEGREES OF FREEDCM OF REGRESSION 2
DEGREES OF FREEDOM OF RESIDUALS 10
CONSTANT 52.5773
VARIABLE REGRESSION STANDARD PARTIAL
COEFFICIENTS ERROR F VALUE
1 1.468306 «121301 146.522655

2 662250 045855 208.581823



LIST OF RESIDUALS FOR STEP NUMBER 2

THIS IS AN EXAMPLE PROBLEM
DATA FROM DRAPER AND SMITH (HALD DATA)

L9

SUM OF DEVIATIONS SQUARED

0BS. NO. OBSERVED VALUE PREDICTED VALUE DEVIATION
i 78.50000¢ 80.074002 -1.574002
2 74.,300000 73.250919 1.049081
3 104.300000 105.814740 ~1.514740
L 87.600000 89.258477 -1.658477
5 95.900000 97 .292515 ~1.392515
6 109.200000 105.152439 4.047511
7 102.700000 104.002051 -1.30205%
8 72.500000 74.575420 -2.075420
9 93.100000 91.2754 87 1.824513
ig 115.900000 114.537543 1.362457
11 83.800000 80.535674 3.264326
12 113.300000 112.437244 «862756
13 109.400000 112.233440 -2.8933440

57.904483



VARIABLE WITH INDEX = 4 PREVIOUSLY EXCLUDED



NORMAL OR GAUSSIAN PROBABILITY FUNCTION

The normal or Gaussian probability function is used extensively in
modern statistical theory. Problem-solving in the field of hydrology
as well as many other related areas very frequently relies in part on

the use of the normal probability function.

In this respect a mechanism is required for the solution of the follow-

ing integral:
X

b _ta/
1 2
P(x) = = f e de= f z(t) dt

-0 .

Several polynomials and rational approximations are available for the

solution of the above integral. The error of approximation (€(x)) is®
fz(x)f< 7.5*10"8 for the better approximations. These polynomials are for
the most part approximations of the integral with 1limits 0 < x <= which

utilizes the symmetry of the probability function for the limits

- ® < x < =,

The subroutine, which is described in the subsequent narrative, 1s an
electronic computer application of the approximation of this same
integral with the limits O < x < = and again with the advantage of

symmetry the integral can be approximated over the range « - < X < =,

The most commonly used range of the argument "x" in hydrology is

- 4.0 < x < 4.0, where tails of the probability function, i.e.,

> ¥4.0, are considered not significantly different than zero or omne.

69



The power series as shown below was used in the computer application
to approximate the solution of the aforementioned integral for the

limits -4.0 < x < 4.0. The accuracy, or maximum error with this

-8
series, is | e(x)| < 1.0 x 10 .
n=50
E; X2n+1
fos: - + +
Power series: P(x) = 1/2 + 72(x) 135 . G e (x)

=0

-9
The series was truncated when lP(x)n - P(x)n+1] < 1.0 x 10

Another mechanism that is required when the normal probability function
is used is that of obtaining the inverse of integral. A popular

polynomial approximation to this inverse is as follows:

a, + at
x = f(t) =t - 5~ t ()
P 1+bt+byt
2
where: 0 <p < 0.5 and t = en 1/ >
< \/ P
and: a = 2.30753 a = 0.2760 |
b, = 0.99229 b, = 0.0448 |
1 2
and: | e(@) | < 3.0 x 107°

The above polynomial does not provide the same maximum error term as
that in the approximation of the integral in the range, -4.0 < x < 4.0.
A Taylor series expansion of the higher derivatives was examined

as a method of obtaining a better approximation to the inverse.
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2
-x" /5
Let: Z(x) = %; L /

then: Z(l) (x)

- - x2(x)
2@ ) = & - 1) z2x)
2z ) = 6x - ) 20
2™ @) = &t - e+ 3) 2

g v, du h £ .
dx TV gx Vvas the general form used in

Note: d(u,v)/dx

obtaining the higher derivatives.

This approach to the approximation became messy in solving for the required
root in terms of the fourth degree polynomial resulting from the Taylor
series expansion. The technique as used in the computer application for
the solution of inverse of the integral combines the polynomial
approximation as described earlier and Newton's method of successive

approximations.

Let: x, = xp = f(t) + e(p) (initial guess)

- o
then: e f(xo)/f (xo)

or: X

SR f(xn)/f'(xn), n=1l, 2, 3, ..., k
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where: f(xn) = P(Xn) - C
! =
£1(x ) = 2(x))
C = True value of the integral

The successive approximations were truncated when ]f(xn)l < 1.0 x 10 .

-8
The maximum error is |e(p)| < 1.0 x 10 = for the range -4.0 < x < 4.0.

The electronic computer application has attached a main program called
DRIVER. The main program was used to test the maximum error and can be

discarded.

The subroutine used to approximate the solution of the integral and its

inverse is titled NORM, where the entry for the inverse is titled NORMI1.

The subroutine is entered with three arguments labeled XR, PROB, XC.
The label XR is the argument entered for the solution of the integral.
The label PROB is the value of the integral. When entry is made via
NORM1l (inverse of integral), the label PROB is the true value of the

integral and the label XC is the approximation of the argument.

The label SEED is the first guess (xo) and uses the polynomial approxi-

mation shown earlier.

All program—-controlled error messages are displayed at the terminal.
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€L

10

PROGRAM DRIVER 74774 oPT=1 FYN 4.2+4P380

i¢

30
35
47

PROGRAM DRIVER(INPUT,QUTPUT,0UT21,TAPES=0UT2L)
XT=-4,020 8 LINE=Q 3 IW=5

XT=XT+0.02 % IF(XT.GTe4.0) CALL EXIT

CALL NORM(XT4PROB,XC)

CALL NORML(XT,PROB,.XC)

DIFF=XT-XC

IF(LINEL.NELO) GO TO 35

WRITE(IW,30)

FORMAT (LH1, 27/ /79X*P (X)*OX*X*12X¥*XCH* 14 X*DIFF*}
WRITE(IW,40)PROB4XTXCyDIFF
FORMAT{IX,F12.8,3(2X,F12.8))

LINE =LINE+1 ¢ IF{LINE.GT.50) LINE=D

GO Y0 140

END

75703703,

15.11.43.

PAGE

1



YL

PROGRAM DRIVER T4/ 74 oPT=1 FIN 4,2+4P3380 75703703, 15.11.43.

PAGE 2
SYMBOLIC REFERENCE MAP (R=1)
ENTRY POINTS
6151 DRIVER
VARIABLES SN TYPE RELOCATION
6243 DIFF REAL 6240 IW INTEGER
6237 LINE INTEGER 6241 PROB REAL
6242 XC REAL 6236 XT REAL
FILE NAMES MODE
0 INPUT 2041 OUTPUT 4102 ouT2t 4102 TAPES
EXTERNALS TYPE  ARGS
EXIT 0 NORM 3
NORM1 3
STATEMENT LABELS
6156 10 6212 30 EMT 6174 35
6227 40 FMT
STATISTICS
PROGRAM LENGTH 1018 65

BUFFER LENGTH 61438 3171



SL

SUBROUTINE NORM T4/ 74 OPT=1
SYMBOLIC REFERENCE MAP (R=1)
ENTRY POINTS
3 NORM 131 NORM1L
VARTASLES SN TYPE RELOCATION
267 CONST . REAL
317 DIFF REAL
276 DIX2 REAL
300 DZIXs REAL
273 FACT REAL
271 ISX INTEGER
306 KN INTEGER
316 NC INTEGER
173 FI REAL
303 PPOFX REAL
312 PROD REAL
314 TEE REAL
o xc REAL FaPo
320 X1 REAL
307 ZaP REAL
FILE NAMES MODE
CUTPUT FMT
EXTERNALS TYPE ARGS
ALOG REAL 1 LIBRARY
EXP REAL 1 LIBRARY
INULINE FUNCTIONS TYPE ARGS
ARBS REAL 1 INTRIN
STATEMENT LABELS
177 5 FMT 21
0 35 INACTIVE 0
71 S0 117
147 90 is1
166 120 172
STATISTICS
PROGRAM LENGTH 3218 209

301 OENOM
275 DIXx1
277 DIX3
310 ERROR
313 ISIGN
304 K
305 N
311 P
302 POFX
0 PROB
315 SEED
278 X
0 XR
272 X2
274 ZX
EXIT
SQRT

FIN 4.24P380

REAL
REAL
REAL
REAL
INTEGER
INTEGER
INTEGER
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

0
REAL

1 LIBRARY

22
215
226
244

75703703, 15.11.45.
PAGE 2

F.PQ
F.P.

2s

45 FMT

80 FMT

110 FMY



9L

10

15

20

25

30

35

43

45

SUBROUTINE NORM

5

10
25

35

49
45

50

60

80

30
100

11¢

120
150

74/74 oPT=1 FIN 4,2+4P380

SUBROUTINE NORM(XR,PROB,XC)

DATA(PI=3,14159265359)

CONST=2.2%PI 8 CONST=1.0/SQRT(CONST)

A=ABS(XR) ¢ IF(X.LE.L.D) GO YO 10

PRINT 5

FORMAT (1 X *ARGUMENT IS GREATER THAN LIMIT VALUE®

1 ™ OF INTEGRAL IS SET 70 1.0%)

PROB=1.0 % GO YO 150

ASSIGN 150 TO ISX

X2=X*X ¢ FACT=0.5%X2

IX=EXP{(-FACT)*CONST $ DZXi=-X*ZX $ DIX2=(X2-1.0)*ZX
DZX3={(3.0%X)~X2¥X)*ZX & DZX4=((X2¥X2)~-(6.0%X2)+3.0)*ZX
DENOM=1.0 $ POFX=0.5 ¢ PPOFX=0.0

DO 40 K=1,50

N=K=-1 8§ KN=2*N+1 $ ZAP=KN $ DENOM=DENOM*ZAP
POFX=POFX ¢ZX*X*¥KN/DE NOM

ERROR=ABS (PCF X-PPOFX) ¢ IF(ERROR.LT.1.0E-9 } GO 70O 50
PPOFX=POF X

CONTINUE

PRINT 45,NoERROR

FORMAT (2X*N = *#14,5X¥ERROR = *F20.9)

CALL EXIT

PROB=POFX ¢ IF{XR.LT.0.0) PROB=1,0-PROB

GO TO ISX{150,100)

ENTRY NORM1

P=PROD=FR0OB $ ISIGN=0

IF{PROD.GE.B.5) GO TO 68

ISIGN=1 $§ PROD=1.0-PROD

IF(P.GT.0.5) P=1.0-P

IF(P.LE.0.0) P=1,0E-5

TEE=SQRT{ALOG(1.0/(P*P)})
SEED=(2.30753+0.27061*TEE}/7(1.0+40.99229*TEE+0.04481*TEE*TEE)
SEED=TEE-SEED & X=SEED $ NC=0

IF(SEEC.LTa4.2) GO TO 90

PRINT 848

FORMAT (1 X*TRUE VALUE OF INTEGRAL IS GREATER THAN*
1 /EX®LIMIT ARGUMENT IS SET 7O SEED®)

XC=SEED ¢ GO TO 120

ASSIGN 100 TO ISX § GO YO 25

DIFF=POFX~PRCO & I[F(ABS(DIFF).LT.1.,0E~9) GO TO 120
X1=X=(0IFF/ZX) $§ NC=NC+#1

X=X1 ¢ IF{NC.LT.30) GO TO 9@

PRINT 110.X

FORMAT (2X*NO CONVERGENCE FOUND IN X ERROR = *Fi5,9)
CALL EXIT

XC=X ¢ IF(ISIGN.EQ.1) XC=-XC

RETURN

END

75703703, 15.11.45.
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P(X)
« 00003167
«00003446
«00003748
«00004074
« 00004427
»00004810
«00005223
«00005669
« 00006152
.00006673
«00007235
«» 00007841
.0000849¢6
. 00009201
.000099861
«00010780
«00011662
«. 00012611
«00013632
«030014730
«00015911
« 000171380
+ 00018543
.30020006
« 0021577
.00023263
«00025071
.00027009
»00029086
«00031311
«00033693
«0003e243
+00038971
«»00041889
+ 00045009
« 00048342
« 000513804
«00055706
« 00059765
«00064L0SS
+ 00068714
«+ 00073638
«00078885
«00084L74
«00090426
«00096760
«00103500
«00110669
-00118289
»00126387
«00134990

X
-4.00000000
-3.58000000
~-3.96000000
-3.94000000
-3.€200000G0
-3.90000000
-3.88000000
~3.85000060
-3.84000000
~-3.82000000
-3,80060000
-3.730060000
-3.76000000
-3.740008000
~3.72000000
-3.70000009
-3.,68000000
-3.€6000000
~3.€4000000
-3.62000000
-3.60000000
-3.58000000
-3.56000000
-3.54000000
-3.52000000
-3.50000000
-3.480000090
~3.46000000
-3.44000000
~-3.42000000
-3.40000000
~-3.330000080
~3.36000000
~3.34000000
-3.32000000
~3.30000000
-3.28000000
-3.256000000
-2.,24000000
-3.22000000
-3,20000060
-3.18000000
-3.16000000
~3.14000000
-3.12000000
-3.10000000
-3.08000000
-3.06000000
-3.04000000
-3.,02000000
-3.00000000

AC
~-4,00000000
-3.98000000
-3.9€6000000
-3.34000000
-3.92000000
-3.90000000
-3.88000000
-3.86000000
-3.84000000
-3.82000000
-3.80000000
-3.78000000
-3.76000000
-3.74000000
-3.72000000
-3.70000000
-3.68000000
-3.66000000
-3.64000000
-3.62000000
-3.60000000
-3.58000000
-3.56000000
-3.540000600
~3.52000000
-3.50000000
-3.48000000
~3.46000000
-3.44000000
-3.42000000
-3.40000000
-3.38000000
~3.356000000
-3.34000000
-3.32000000
~3.30000000
-3.28000000
-3.26000000
-3.24000000
-3.22000000
-3.,200060000
-3.18000000
-3.16000000
-3.14000000
-3,12000000
-3.10000000
-3.08000000
-3.,06000000
~-3.04000000
-3.,02000000
-3.00000000

77

DIFF
-« 00000000
-. 000000860
-.00000000
-. 00000000
-, 00000000
-. 00000000
-.00000000
~.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-. 00000000
-, 00000000
-. 00000000
-.00000000
-. 00000000
-.00000000
-.00000000
-, 00000000
-. 00000000
-. 00000000
-.00000000
-+ 00000000
-.0004000090
-.00000009
-. 00006000
~. 00000000
~.00000000
-.00000000
-.00000000
-. 00000000
-. 00000000
-.00000000
-. 00060000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.010000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000



P LX)
« 00144124
.001538290
» 00164106
.0017501¢
«001865 481
.00195838
+00211821
«.00225558
.00240118
« 00255513
«00271794
.00289007
.003071¢6
« 00326410
- 00346697
.00368111
-00390703
« 006414530
» 00433649
00466119
» 00494002
«305233¢1
« 00554262
« 00586774
.00620967
00656912
« 00634685
« 007343563
.00776025
«00819754
. 00865632
« 00213747
« 00964187
»01017044
01072411
»01130384
«01191063
01254546
«01320938
«01390345
« 01462873
01538633
«01617738
.01700302
« 01786442
« 01876277
+ 01969927
« 02067516
«02169169
.02275013
«02385176

X
~2.98000000
~2.96000000
-2.94000000
-2.32000000
-2.90000000
-2,88000000
-2.86000000
-2.84000000
-2.82000000
-2.80000000
-2.78000000
-2.76000000
=2.74000000
-2.72000000
-2.70000000
~2.68000000
-2.66000000
-2.64000000
-2.62000000
~2.60000000
-2.58000000
-2.56000000
-2.54000000
~2.52000000
-2.50000000
-2.48000000
-2.46000000
-2.44000000
-2.42000000
-2.40000000
-2.38000000
-2.35000000
-2.34000000
-2.32000000
-2.30000000
-2.28000000
-2.26000000
-2.24000000
-2.22000000
~2.20000000
-2.18000000
-2.16000000
-2.14000000
-2.12000000
-2.10000000
-2.08000000
-2.06000000
-2.04000000
-2.02000000
-2.00000000
-1.98000000

XC
~2.93000000
~-2.96000000
-2.94000000
=2.92000000
-2.90000000
-2.88000000
-2.36000000
~2.840300000
-2.82000000
-2.80000000
-2.78000000
-2.76000000
-2.74000000
-2.72000000
~2.700000090
~2.680600000
-2.66000000
-2.54000000
-2.62000000
~2.60000000
-2.58000000
~2.56000000
-2.54000000
-2.52000000
-2.50000000
-2.48000000
-2.46000000
-2.44000000
-2.42000000
-2.40000000
-2.38000000
-2+36000000
-2.34000000
-2.32000000
-2.30000000
-2.28000000
-2.26000000
-2.24000000
-2.22000000
-2.20000000
-2.18000000
-2.16000000
-2.14000000
-2.12000000
-2.10000000
-2.08000000
-2.06000000
-2.04000000
-2.02000000
-2.00000000
=1:98000000

78

DIFF
~. 00000000
-. 00000000
-.00000000
~-. 00000000
-.00000000
-. 00000000
-. 00000000
-.00000000
~-. 00000000
-, 00000000
~-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-. 00000000
-.00000000
-»,00000000
-.00000000
~.00000000
-- 00000000
-.00000000
-.0000000Q
-.00000000
-.00000000
-.00000000
-. 00000000
-, 00000000
-.00000000
-.00000000
-.00000000
~-. 00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
~-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000
-.00000000



P(X)
« 02499790
«02618984
«02742835
- 02871656
«03005404
« 03144276
«03283412
«03437950
«03593032
«037537¢8
«03920390
04032951
« 04271622
« 04456546
+ 04647866
« 04845723
«015050258
« 15261614
«05479929
« 35705343
«35937994
«06178018
« 06425549
+06680720
« 06943662
«07214504
« 07433370
« 07780384
-08075666
.08379332
- 08591496
»080122¢7
«09341751
« 09680048
«10027257
«103834¢€8
«10748770
«11123244
«11506967
»11300011
«12302440
«12714315
«13135688
+13566606
«1400710%9
« 14457230
«14915995
+15386423
«+15865525
+ 16354306
»16852761

X
~1.96000000
-1.945000000
=1.32000000
-1.90000000
-1.88000000
-1.86000000
-1.84000000
-1.82000000
-1.,30000000
~-1.78000000
-1,76000000
-1.74000000
-1.72000000
-1.70000000
-1.68000000
-1.66000000
-1.64000000
-1.62000000
-1.60000000
-1.58000000
-1.56000000
-1.54000000
-1.52000000
-1.50000000
-1.48000000
-1.46000000
~1.44000000
=1.42000000
-1.450000000
-1.38000000
~1.36000000
-1.34000000
-1.32000000
-1.30000000
-1.28000000
-1.26000000
-1.240004800
-1.22000000
-1.20000000
~-1.18000000
-1,160000600
-1.,14000000
-1.12000000
-1.10000000
-1.08000000
-1.06000000
-1.04000000
-1.02000000
~1.00000000

-+98000000
-.96000000

XC
-1.96000000
-1.94000000
=1.32000000
=1.90000000
-1.88600000
-1.86000000
-1.84000000
-1.82000000
-1.800008000
-1.78000000
-1.76000000
-1.7399894949
-1.72000000
-1.70000000
-1.68000000
~-1.66000000
-1.64000000
~1.,62000000
-1.60000000
-1.58000000
-1.56000000
-1.54000000
-1.52000000
-1.50000000
-1.48000000
-1.46000000
~1.44000000
-1.42000000
-1.40000000
-1.38000000
-1.36000000
-1.34000000
~-1.32000000
-1.30000000
-1.28000000
~-1.26000008
~-1.24000000
-1,22000000
-1,.,20000000
-1.18008000
-1.16000000
-1,14000000
-1.120008000
-1,10000000
~1.08000000
-1.06000000
~1.04000000
-1.02000000
-1.00000000

-.98000000
-,96000000
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pIFF

. 00000000

.00000000

. 00000000
-, 00000000

.00000000

.00000000
-, 00000000

.00000000
-, 00000000
-,00000000
-,00000000
-,00000001

.00000000

.000008000

.000000080
-.000000090
.00000000
000000090
~-.00000000
-, 00000000
-, 00000000
~, 00000000
-,00008000
-.00000000
-, 00000000
~.00000000
~. 00000000
-, 00000000
~., 00000000
~-.000000080
-,00000000
-, 00000000
-, 00000000
-. 00000000
-,00000000
-,00000000
-, 00000000
-.,00000000
-,030000000
~4, 00000000
-,00000000
-. 00000000
-. 300600000
-.00000000
-.00000000
-.00000000
-.00000000
~. 00000000
-. 00000000
-.00000000
-~.00000000



P(X)
,17360878
.17878638
.18406013
.1894L2965
«194894L52
~.20045419
»20610805
«21185540
. 21769544
22362729
« 22955000
.23576250
« 24196365
«24825223
«254626G1
«+26108630
«26762889
27425312
«28095731
«28773372
«29459852
« 30153179
«30853754
«315613740
+ 32275811
« 32996855
«33724273
e 34457826
« 351987271
« 35942357
«36692826
« 37448417
+ 38208858
« 38973875
» 39743189
+40516513
« 41293558
«42074029
142857628
«L436LLOS,
45224157
46017216
46811863
+47607782
«4B8LOLEBESH
« 492021 €9
«50000000
«50797831
+51595344
«52392218

X
~+S4000000
-.92000000
-.390000000
-.88000000
-.86000000
~.84000000
~-.82000008
-.80000000
-.78000000
~-.76000000
-.74000000
~.72000000
-.70000000
~.68000000
-.66000000
-.64000000
-.62000000
~-.€0000000
~+58000000
-.56000000
-.54000000
-.52000000
~.50000000
-.48000000
-.46008000
-« 44000000
-.42000000
~-«40000000
-.38000000
-.36000000
-+ 34000000
-.32000000
-.30000000
-.28000000
~«26000000
-.24000000
-+22000000
-.20000000
~.18000000
-.16000000
-.14000000
-.12000000
-.10000000
-.08000000
-.06000000
-. 04000000
-.02000000

.00000000
.02000000
.04000000
06000000

XC
-.94000000
-.32000000
-.90000000
-.88000000
-«86000000
-+84000000
»320000400
«300000600
.78000000
«76000000
«74,000000
«»72000000
.70000000
»68000000
«»66000000
-564000000
62000000
.60000000
58000000
+56000000
«54000000
.52000000
500000080
«48000000
460000600
«-44000000
42000000
«40000000
»38000000
36000000
«34000000
«32000000
»30000000
28000000
«26000000
«24000000
.22000000
20000000
.18000000
»16000000
«14000000
+12000000
.10000000
.08000000
.06000000
.04000000
02000000
.00000000
.02000000
«04000000
.06000000

¥

i

[

'

80

DIFF

=« 00000000
-.00000000
-.00000000
-+ 00000000
-.00000000
-.00000000
-. 00000000
-.00000000
-,00000000
-.00000000
-.00000000
-.00000000
~.00000000
-, 00000000
-, 00000060
-. 00000000
-.00000000
-.00000000
-. 00000000
~.00000000
-.000006000
-+ 00000000
-.00000000
-.00000000
-. 00000000
-.00000000
-. 00000000
~-. 00000000
-,0000000D0
-.00000000
-. 00000000
-, 00000000
-.00000000
-.00000000
-.00000000
-+ 00000000
-. 00000000
-.00000000
0.00000000

.00000000
-.00000000

«00000000

..00000000
-. 00000000

.00000000
-.00000000
-. 00000000

. 00000000
-.00000000
-.000000¢CO



PIX)
.53188137
+53982784
«54775843
«55567000
+56355946
«57142372
.57925971
«58706442
«59483487
.50256811
«61026125
. 51791142
«62551583
«63307174
< 64057643
.64802729
< 65542174
56275727
«67003145
+ 57724189
+ 68438630
« 69146246
«69846821
«70540148
.71226028
+71904269
.725746 88
«73237111
+73891370
«74537309
e 75174777
.75803635
«76423750
.77035600
.77637271
«78230456
£ 78814460
.79389195
«79954581
«80510548
+81057035
«81593987
«82121362
+82639122
.83147239
« 83645694
«84134475
+ 84613577
.+ 85083005
+85542770
.85992891

X
-03000000
+100000060
.12800000
«14000000
16000000
»18000000
20000000
22000000
«240045000
«26000000
.280006000
.30000000
32000000
« 3400000606
36000000
«38000000
«40000000
«42300000
« 44000000
« 46000000
48000000
.50000000
«52000000
«54000000
56000000
.53000000
.50000000
.62000000
«£4000000
.€6000000
.68000000
.70000000
»72000000
«74000000
.76000000
«78000000
«530000000
.82000000
« 84000000
.86000000
».838000000
«50000000
«92000000
«940000080
.96000000
98000000

1.00000000
1.02000000
1.04000000
1.06000000
1.08000000

XC

08000000
-10000000
12000008
«14000000
16000000
«18000000
«20000000
«22000000
«24000000
226000000
«28000000
+30000000
«32000000
«34000000
+36000000
«38000000
«40000000
42000000
«44000000
456000000
«48000000
«50000000
«52000000
.54000000
56000000
«58000000
.60000000
«62000600
«64000000
66000000
.68000000
.700600000
.72000000
«74000000
«76000000
780006000
«80000000
82000000
84000000
.86000000
.88000000
.90000000
.92000000
.94 000000
.96000000
.98000000

1.00000000
1.02000000
1.04000000
1.06000000
1.08000000

81

DIFF

« 00000000
.00000000
. 000300000
.00000000
00000000
.00000000
. 00000000
«00000000
. 00000000
00000000
00000000
.00000000
.00000000
. 00000000
00000000
00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
00000000
.00000000
00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
. 00000000
,00000000
.00000000
.00000000
.00000000
. 00000000
.00000000
.00000000
.00000000



P(X)
.86433394
+86864312
.87285685
« 87697560
.88099989
. 88493033
. 8B876756
+89251230
«89616532
«89972743
+90319952
«90658249
.90987733
«91308504
.91620668
.91924334
.92219¢16
+92506630
.92785456
.93056338
+93319280
« 93574451
.93821982
< 94062006
. 94294657
+94520071
«94738386
< 94949742
. 95154277
«95352134
« 95543454
.95728378
95907049
.36079610
< 96246202
+96406968
«96562050
.96711588
< 96855724
«36994596
.97128344
.97257105
.97381016
.97500210
«97614824
. 37724987
.97830831
. 979324 84
.98030073
.98123723
.98213558

X
1.10000000
1.12000000
1.14000000
1.16000000
1.18000000
1.20000000
1.22000000
1.24000000
1.26000000
1.28000000
1.30000000
1.32000000
1.34000000
1.35000000
1.38000000
1.40000000
1.42000000
1.44000000
1.46000000
1.48000000
1.50000000
1.52000000
1.54000000
1.56000000
1.58000000
1.60000000
1.62000000
1.64000000
1.66000000
1.68000000
1.70000000
1.72000000
1.74000090
1.76000000
1.,78600000
1.80000000
1.82000000
1.84000000
1.86000000
1.88000000
1.90000000
1.92000000
1.94000000
1.96000000
1.98000000
2.00000000
2,02000000

2.04000000

2.06000000
2.08000000
2.10000000

xC
1.10000000
1.12000000
1.14000000
1.16000000
1.18000000
1.20000000
1.22000000
1.246000000
1.26000000
1.238000000
1.30000000
1.32000000
1.34000000
1.36000000
1.38000000
1.40000000
1.42000000
1.44000000
1.46000000
1.48000000
1.50000000
1.52000000
1.54000000
1.56000000
1.58000000
1.60000000
1.62000000
1.64000000
1.66000000
1.68000000
1.70000000
1.72000000
1.73999999
1.76000000
1.78000000
1.80000000
1.82000000
1.34000000
1.86000000
1.88000000
1.90000000
1.92000000
1.940G600080
1.96000000
1.98000000
2.00000000
2.02000000
2.04000000
2.06000000
2.08000000
2.10000000

82

DIFF
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
. 00000000
. 000000038
00000000
.00000000
.00000000
.00000000
. 00000000
.00000000
.00000000
»00000000
».00000000
. 00000000
.00000000
.00000000
.00000000
. 00000000
00000000
.00000000
« 00000000
.00000000
.00000000
.000000400
.00000000
«00000001
.00000000
00000000
. 00000000
.00000000
. 00000000
. 00000000
.00000000
00000000
00000000
00000000
.00000000
.00000000
.00000000
.00000000
.00000000
« 00000000
«00000000
.00000000



P{X)
«+38299698
«383822¢2
« 98461367
»98537127
+ 98609655
+98679062
« 98745454
.98808937
+ 38863616
« 98827589
«98982956
«99035813
« 99086253
239134368
»99180246
«99223975
« 99265637
»99305315
« 939343088
+99379033
«98413226
« 939445738
»+ 99476639
+99505998
« 99533881
« 99550351
« 99585470
« 99609237
«939631889
+»98653303
« 39673590
+99692804
«99710993
« 99728206
« 99744487
«99759882
« 99774432
«99788179
«.998011€2
«39813419
«998249 84
+938358¢4
939846180
« 99855876
«99865010
«99873613
«99881711
«99889331
+ 99896500
«39903240
« 393038574

X
2.12000000
2.14000000
2.16000000
2.18000000
2.20000000
2.22000000
2.24000000
2.25000000
2.28000000
2.30000000
2.32000000
2.34000000
2.36000000
2.38000000
2.40000000
2.42000000
2.44000000
2.46000000
2.48000000
2.50000000
2.52000000
2.54000000
2.56000000
2.58000000
2.60000000
2.62000000
2.64000000
2.66000000
2.68000000
2.70000000
2.72000000
2.74000000
2.76000000
2.78000000
2.80000000
2.82000000
2.84000000
2.86000000
2.88000000
2.,90000000
2.92000000
2.94000000
2.96000000
2.98000000
3.00000000
3.02000000
3.04000000
3.06000000
3.08000000
3.10000000
3.12000000

xC
2.12000000
214000000
2.16000000
2.18000000
220000000
2.22000000
2.24000000
2.26000000
2.28000000
2.30000000
2.32000000
2.34000000
2.36000000
2.38000000
2.40000000
2.42000000

2.44000000

2.46000000
2.48000000
2.50000000
2.52000000
2.54000000
2.56000000
2.58000000
2.60000000
2.62000000
2.64000000
2.656000000
2.568000000
2.70000000
2.72000000
2.74000000
2.76000000
2.780006000
2.80000000
2.82000000
2.84000000
2.86000000
2.88000000
2.90006000
2.92000000
2.94000000
2.96000000
2.98000000
3.00000000
3.02000000
3.04000000
3.06000000
3.08000000
3.10000000
3.12000000
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DIFF
00000000
.00000000
00000000
.00000000
» 00000000
.00000000
.00000000D
.00000000
.00000000
- 00000000
.00000000
« 00000000
-00000DCO
.00000000
.00000000
.00000000
.00000000
»00000000
.00000000
.00000000
.00000000
. 00000000
.00000000
. 00000000
» 00000000
.00000000
.00000000
. 00000000
-»0oo0cnoog
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
»00000000
.00000000
.00000000
00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000



P X))
399915526
+99921115%
«99826362
+99931286
+ 99935905
« 393940235
«33944294
+99948096
+ 99951658
» 99954361
«99958111
«39961029
« 399863757
+ 99966307
« 939968689
«99970914
«993872991
«93974929
«999767 37
«39978423
« 99979994
«99981457
« 993982820
«99984089
«39985270
99986368
«99987389
«39988338
«999892290
«99930039
« 939990799
«3999150¢
«99992159
» 93392765
#+9339893327
«+ 99393848
«99994331
«9G994777
» 9939951490
« 99995573
« 36395926
« 39938252
« 99996554

X
3.14000000
3.16000000
3.13000000
3.20000000
3.,22000000
3.24000000
3.26000000
3.28000000
3.30000000
3.32000000
3.34000000
3.36000000
3.38000000
3.40000000
3.42000000
3.44000000
3.46000000
3.48000000
3.50000000
3.52000000
3.54000000
3.56000000
3,58000000
3.€0000000
3.62000000
3.€4000000
3.€66000000
3.68000000
3,70000000
3.72000000
3.74000000
3.76000000
3.78000000
3.80000000
3.82000000
3.34000000
3.86000000
3.83000000
3.90000000
3.92000000
3.94000000
3.96000000
3.88000000
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XC
3.14000000
3.16000000
3.18000000
3.20000000
3.22000000
3.24000000
3.26000000
3.28000000
3.30000000
3.32000000
3.34000000
3.36000000
3.38000000
3.40000000
3.42000000
3.44000000
3.46000000
3.48000000
3.50000000
3.52000000
3.54000000
3.56000000
3.58000000
3.60000000
3.62000000
3.564000000
3.66000000
3.68000000
3.70000000
3.72000000
3.74000000
3.76000000
3.78000000
3.80000000
3.82000000
3.84000000
3.86000000
3.88000000
3.90000000
3.92000000
3.94000000
3.96000000
3.98000000

DIFF
. 00000000
. 00000000
.00000000
.00000000
«00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
00000000
.00000000
»00000000
.00000000
.00000000
.00000000
.00000000
.00000000
+ 00000000
.00000000
.00000000
.00000000
«»00000000
.00000000
.00000000
»00000000
.00000000
«00000000
00000000
.00000000
»00000000
00000000
.00000000
» 00000000
«.00000000
.00000000
.00000000
«00000000
.00000000
.00000000
- 000000040



BETA DISTRIBUTION

A random variable is said to have a beta distribution if its

probability density is:

=

0 elsewhere

a-1 b-1

1 -3 for 0 < X< 1

f(x)

_ _T'(a +b)
where k = ‘F?ZY‘F?ET

It is obvious from the above that the beta distribution is a two-
parameter function and the distribution is related to the gamma

distributions.

The beta distribution is fundamental in the solution of the I and J
integrals used in total sediment in transport analysis. This
distribution is also fundamental in the determination of the dis-
tribution of sediment deposited in a reservoir. This distribution
is used extensively when the argument "X" (or its transform) is in

the range zero to one.

The integral of f(x) is evaluated from "O" to "x" with the use of

the following derivation:
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Let the beta density function be defined as:

where 0 < X < 1 and

a>0,b>0
and the beta distribution function be defined as:

X

1 a~1 b-1
F(x) = B(a, b) /F t (1 - t dt
o]

where
1
8(a,b) = [ta"l (- lee - HELIOL )

See 6.2.1, page 258, Handbook of Mathematical Functions, U. S.
Department of Commerce, National Bureau of Standards, Applied
Mathematics Series 55, June 1964. On page 263, 6.6.1, of this same

handbook the incomplete beta function is:

X
8x(a, b) = f £3 1 1 - bt g
(]
and
F(x) = I_ (a, b) = 8x(a, b)/B(a, b) (2)
and 1 a

gx(a, b) = a = X F(a, 1-b; a+l; X)

where F(a, 1-b; at+l; X) is the hypergeometric series.
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The circle of convergence of the Gauss hypergeometric series

is |Z‘ < 1, Within this circle F is defined as shown:

2]

__T(e) EZ I (atn) T(b+n) z"
I'(a) T(b) T'(c+n) n!

F(a, b; c; z)

O [ I(a) T(b) 20, I(atl) I(b+l) Z
I'(a) T () r'{c) 0! T'{c+l) 1!

T'(a+2) T(b+2) z? + [(at3) T (b+3) z3

T'(ct2) 2! I'(ct3) 3!

Using recurrence formulas:
T'(z+l) = ZI'(z) and

T(ztn) = (-1 + z) (m-2+2z) ... (L + Z) T(1L + z)

then:

T'(e) r'(a) T'(b) + aT'(a) bI'(b) 2 +
F(a, b; ¢; 2) = T(a) I'(b) T(c) el (e)

a(atl) T(a) b (b+l) T'(b) 22 ,
c(ctl) T(e) 2!

a(at+l) (a+2) T(a) b (b+1) (b+2) T(b) AR
c(ctl) (c+2) T(c) 3!

and upon further reduction:
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r'(c) r(a) T'(b) 4+ I'(a) T(b) abz 4
F(a, b; ¢; 2) = T(a) I'(b) T(c) T(c) . ¢

T(a) T(b) a(atl) b (b+l) 22 ,
T'(c) c(ct+l) 2!

T(a) T(b) a(atl)(at2) b(b+l) (b+2)23% | .._]

T(e) c{ct+l) (c+2) 3!
and:
T(c) . I'(a) T(b) abz a(atl) b(b+l) z2
F(a, b3 c5 2) = T(a)r(b) T (c) ‘:1 TT) T T (et 2!

a(a+l) (a+2)b (b+1) (b+2) Z3
c(et+l) (c+2) 3!

let: a=a,b=1-b,c=a+1l, and Z = X

then:

1+ a(1-p)X , a(atl)(1-b)(1 - b + 1) X2
a+l (atl)(a + 1 + 1) 2!

F(a, 1-b; atl; x)

a(atl) (a+2) (1-b) (1-b+l) (1-b+2) X°
(atl) (atlt+l) (at1+2) 3! o

and:

a(1-b) X , a(l-b)(2-b) x>

F(a, 1-b; a*l; X) = 1 + (0475 (ar2) 20 T

a(1-b) (2-b) (3-b) X'
(a+3) 3!

+ ...
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then:

. ®  (neb) ®)
= 51 ga XD
Bx(a,b) a~ X L 1+ a Ez ——?;;ES_BI_- ] (3)
n=1

where b = 1, 2, 3, 4, ...

Substituting equations (1) and (3) into equation (2)

0

= [ath) = -1 .a (n-p) @) xn J
I (a, b) T TE) 2 X [ 1+a z R (4)
ne=l

Equation (4) was used to evaluate the incomplete beta function
for all values of "a" and "b" over the interval X = 0, X = 1. The
results of this evaluation were compared with those shown in
Tables of the Incomplete Beta-Function, by Karl Pearson, F.R.S.,
Cambridge, Published for the Biometrika Trustees at the University
Press, reprinted in 1956. The comparison was identical when "b"
was an integer; however, for one-half units of "a" with one-half
units of '"b" the above solution of the integral deteriorated for

X > 0.50. By taking advantage of the symmetry which is expressed

as follows:

I (a,b)=1-1_4 (b, a) (5)
a good comparison was obtained. In the data analysis model the
integral was solved using the series of equation (4) and the
symmetry of equation (5) where the series (4) was truncated
when the last term was equal to 1°10~7 or less. 1In the model

"2 and "b" were allowed to assume any value greater than zero without
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any apparent discontinuity. Solving the inverse of the integral can
be accomplished using Newton's method and will be described in a

later portion of this narrative.

It is left to the experience of the user to use this technique with

good judgment.

Solving for mean and variance of the beta function given "a" and

"b", where a > 0 and b > 0

The general term for the derivation of moments is as follows:

- T'(atb) T (atr)
T I'a) T(a+ b + 1)

where r =1, 2, 3, ... or the first, second, third ... moments.

When r = 1 the first moment or mean is:

n = ['(atb) I'(atl)
1 F'a) T(a+ b+ 1)

Let: a + b =¢

and the recurrence formula:
T'(z + 1) =2 I'(z)
then

_ _I'(e) aT(a) - a _
Y1 T T(a) c I'(e) = a/c = o = mean.

1]
o
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the second moment = Uy and:

T'(at+b) T'(a+2)
I'(a) T(a+ b + 2)

Ho =

Let: a+b=c

and using the recurrence formulas

T'(z + 1) = 2I'(2)
I(z+n)=(-1+2) a-2+32) ... (1+2)T(z+1)
then
I'(c) a (atl) I'(a) _ afatl)
M2 T T(@) ¢ (ctl) T(c) c(ctl)
or
af{a+l)
Y2 = (a+b) (a + b + 1)
Variance = 02 = E(x2) - u? and E(x2) = uz
Then: ,
5 a(a+l) - a
9 T (ath) (a+b +1) (atp)?
and:

2 _a(ath) (atl) - az(a + b+ 1)
(a+b)? (a + b + 1)

which reduces to:

ab
0% = 2
= (atb)® (a+ b + 1)

= yariance.
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Solving for "a'" and '"b" in terms of mean and variance

Solve first for "b" in terms of "a" and My

a(l - u;)

u
1

Solve for "a" by substitution of '"b" in equation for variance
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Inverse of Integral

The inverse of the integral of the beta distribution function was
first attempted using Newton's method. The computation of the
inverse in this manner proved to be very sensitive at the end points

and also lacked continuity for large values of the parameters "a"

and "b". The mechanism used was as follows:

-1 b-
Let: ZX = Xta a-x) 1

2

value of integral for Xt

t
FNp = true value of integral
Then:
FNt - FN
= - _t P 1
Xt+1 Xt 7% (Newton's method)

The final attempt for the solution of inverse of the aforementioned

integral made use of the following recursion formulas:

a b-1
x (1-x)
I_(a,b-1) + (a+b-1)B(a,b)

I(a,b)

and: 1I_(a,a) = 1/2 [1 + L,,(1/2,a)]

1-1/21 . (a,1/2)
1-x

where: x' = 4(x - 1/2)2 or x = 1/2(1 + /x!

The technique used to estimate the value of the inverse then became:
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Let: FNp = true value of integral
L { -
PN' =X - X
FN" = FN, - FNx (values of integral for Xn and Xn_l)
n n-1
: -x - [FN'(IN. - FN)/FN"
Then Xn+1 Xn [ ( X, p)/ J

The subsequent narrative includes the computer generated tables for
a range of distribution parameters "a'" and "b"., The table is self-
explanatory and the values shown therein were compared with those

included in K. Pearson's Tables of the Incomplete Beta Function,

Cambridge (1956). This comparison indicated the computer generated

table was within all significant digits of those of Pearson's Tables.

SUBROUTINE BETAX
This subroutine is the electronic computer application for the solution

of the beta distribution function and its inverse.
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The entry for the solution of the inverse is labeled BETAX1.

The arguments for entry are labeled as follows:

g
]

value of a

B = value of b

=

value of x
BETA = value of distribution function
and true value for the inverse

computation

XC = value of the inverse

The label CONGAM is the title of the computer function for the solution
of the complete gamma function. This function (subroutine type) will
be discussed in a subsequent portion of this narrative which concerns
the subroutines required for the electronic computer application for

the solution of the incomplete gamma function.

All other labels included in the BETAX subroutine are self-explanatory.
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PROGRAM JPIVFR T4r774 oeT=1 FIN 4,2+P380

5
11
12

19
. 15
17
19

1%

217
20
25 21
22
25
30 109
211

35

PROGRAM DRIVER

PROGRAM OFIVFQ(INPUY.GUTPJT,FIN.FOU‘TAPT5=F[N,TAPEﬁ:FOU)

COMMON/UNITS/IW, IR

CCMMON/VARBLS/FX,XAB,FOFX

IW=h 3 IR=5

A=0.0 3% A=0.5 ¢ LINE=D

A = A+ 5,E-1

IF(A.GT.9.0) 0 10 100

X=0.0

IF(LINELNFOO) GO TO 17

WRITE (IW,15)

FORMAT (1H1,///23X*INCOMPLETE BETA FUNCTIGN AND INVERSE*)

WPITE(IW,19)A,8

FORMAT (/722X*A = ¥FS5,1% AND B = *F5,1/25X*X*SX*BETAIX)*
SX*INVERSE XC*2X*ERROR TERM*)

B0 25 K=1,25%

X = X ¢ 4,E-2 ¢ IF(K.EQ,25) X=1.0

CALL RETAX(A4B,X,3ETALXC)

BETA1=BETA

CALL SETAX1(A,ByX,BETA,XC)

DIFF=x-XC

IFI{XC,EN.93.) GO TO 21

WRITE(IW, 70X ,BETALWXC4DIFF

FORMAT (20X 4F64243(2%X4F10,.7))

G0 ToQ 25

WRITE(IW,22)X,BETAL

FORMAT (20X ,Fp+2+2XyF1047,2(1X*NOT DEFINED*))

CONT THUFE

LINE=LINE41 § IF(LINE.EQ.2ILINE=Q

GO TO 10

IF {8 4« GTe 5. ) GO 70O 200

B =8+ 0.5

A= 8

GO Tn 12

CALL £XIT

END

7774 oPT=1 FTIN 4.2+P330

SYMANLIC FEFERFHNCE MAP (RP=1)

75/03/725. 09.12.28,

75703725,

09.12.28.

PAGE

PAGE

2
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L6

PROGRAM DRIVER

SYM3NLIC REFERENCE MAP (R=1)

ENTRY POINTS

10216 0ORIVER
VARTABLES SN TYPE
1036k & REAL
18373 BETA REAL
10376  OIFF REAL
o FX REAL
0, Iw INTEGER
13377 LINE INTEGER
1 XAB REAL
FILE MAMES MO0E
4102 FIN
102 TAPES
EXTEPNALS TYPE
BETAX
ExXIT
STATEMENT LABELS
18222 10
10232 17
10255 21
1926% 100
COMMON RLOCKS LENGTH
UKITS 4
VARSLS 3
STATISTICS

PEOGRAM LENGTH
AYFFER LFHNGTH
CM LABELED CCMMON LENGTH

26/74 oPT=g
RELOCATION
VARBLS
UNITS
VARABLS
6143 FOU
6143 TAPES
ARGS
5
0
10224
10322
10353
10273
173% 123
inz2nug 4228
58 S

12
19
22
200

10367 8
10375 B8ETAL
2 FOFX
1 IR
10372 K
10371 X
10374  XC
BETAX1
FMT
FMT

FIN 4.2+P380

REAL
REAL
REAL
INTEGER
INTEGER
REAL
REAL

INPUTY

10306
10343
10257

75/03/25.

VARELS
UNITS

2041

15
28
25

09.12,28, PAGE

guTPUT

FMT
M7
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10

15

23

25

)

45

59

55

SUBROUTINE BFTAX T6/74 0nT=4 FIN 4.,2¢P380

10

12

15

3g

S0

60
70

98

1090

9%

119
120

200
250

280
300

SURPOUTINF BETAY (8,8, YR, RETA,XC)
COMMON/ZUNTITS/ IH, IR

COMMOM/VARBLS /FX yXAB 4 FOF X

X=X2

ASSIGN 2000 TO ISX

I0W=0 $ XA=X $ IF(A.NE.B) GO VO 12

InW=1 % BZ=0.5 % T2=B? § MAX=g0

XA=XRA-0.5 & XA=4,0%XA*XA 3 XA=1,0-XA

G0 10 15

MP=9 4 AP=NP % 92:8-8P § TZ=87

MAX=MP ¢ IF(BZ.GT.1.0E-1g}) GO TO 15

MAX=MAX-1 3 B2=1.0 ¢ TZ=1.0

IF(XA.GT.0.5) GO YO 30

A8=4 3 3C=82 T ISH=0

G0 10 58

48=02 ¢ BC=A 3§ XA=1.0-XA § ISW=1

GX=A88 3 FACTN=1,0 ¢ FOFX=1,0 % BETAM=1.0

00 50 K=1,60

K=K 3 FACTN=FACTN*BK 2% BD=8K-BC

GX=GX®XA*ED & FX=GX/( (AB+BK)*FACTN)

FOFX=FOF X+FX 2 IF(ABS(FX}.LT.1.06-10) 6O TO 90
COMTINUE

PRINT 70

FOPMAT{1X*N0 CONVERGENCE FOUND FOR FX - ABGRYED®)
CALL FxIY

XMzARS(XA) 3 SETAM=XM**AN/AB ¢ ARGA=AB+RC
XAR=CANGAKLARGAY 7 (CONGAMIAR) *CONGAM{BLY )
BETAM=XBNPPETAMPFOFX ¥ IF(ISH.EQ. 1)BETAM=1,0-BETAM
IF(BETAML LT «1.0E~164) BETANZ0.0

TF(HAY IELB) S0 TO 100

GO 10 150

XEP=X*%A Tt CONA=CONGAM{A}

0N 110 K=1,MAX

CK=K T CKK=LK+T? T ARGA=A+CKK 2 CONB=CONGAM(CKK)
XAB=CONGAMLARGAY 7 (CONARCONR) ¢ XAN=1,0-X § CKK=CKK-1.0
XAN=XAQ**CKK ¢ XACzA+CKK & BETAM=RETAM+ (XAP*XAQ®XAB/XAC)
FORMATIIY®YAN = *FA,5H,2X*XAC ="FR.H,2X%XAP = *FA,6
1 /LX®XAD = *FL5.6)

CONTINUF

FOPHAT (IX*MAY = *14,5X%X = ®Fi6.7,5X%A2 = *F15.7
1 /IX®A = PF15.742X%0 = SFU5_ 7, 2X¥RETA = *¥Fi5,7)
BETA=RETAM % I[F(IOW.NF.1) GO TO 160
BFTA=1.9-(0.5%8°TAM) ¢ IF(X.LT.0.5)BETA=1.0-BETA
GO TO 19%X(20800,250,300,310}

ENTRY BCTAXY

X=1.0 % IFU(BFTA.EN.1.M) 6O TO 450

¥=1,0-1.0E-5 3 HC=0 ¢ TEST=BETA $ SAVE=X
IF(3ETA.GT.1.NE-7) GO TO 200

Xz97. § GO 10 450

ASSIGN 250 10 ISX 8 GO 10 10

IF(NC.GT,.0) GO TO 300

TF(BETALLTLIESTY GO YO 248

IF(BFTALENIFST) GO TO 450

SAVE=X & X=X«1.0E~1 & IF(X.LE.0.,0) GO TO 280
SAVE=X ¢ GO 10 200

X=X1{=SAVE ¢ ASSIGN 300 TO ISX % GO TO 10
FX1=BETA ¢ X=X2=Xi~1.0€-7

-
SURPAUTINE BFTAX sy aPT=1 FTIN 4.24P348

10%

Ten

ASSIGN 310 1O I5X & GO YO {0
Fy?=AF T8 ¢ NX=X?=X1 % DXDP=FX2-FX1

75703725,

75703725,

09.12.29.

89.12.29.

PAGE
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SUBROUTINE 8ETAX

305
310
69
65
4590
2000

Tas 74 oPT=1 FTN 4.2+P330

ASSIGN 310 TO ISX 3 GO TO to
FX2=8FTA ¢ OX=X2-X1 % OXOP=FX2-FX1
IF(DOXDP.ER.0.0) GO TO 450
X3I=X2=-(DX*(FX2~TEST)/0XDP) $ ERROR = X3-X2
IF(ABS(ERROR) «LT4140E-7) GO TO 450
X1=X2 ¢ X=X2=X3 3 NC=NC+1 $ FX1i=FX2
IF(X2.6T4X1%3.0)%=X2=3.0%X1
IF(NC.LE.100) GO TO 305

XC=X ¢ GO TO 2000

RETURN

END

75703725,

09.12.29.
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00T

SURRCUTINE BETAX

Tu/74

SYM30LIC REFEFRENCE HMap (P=y1)

ENTRY POINTS

3 BETAX
VERYLALES
1 A
L14 ARGA
483 PC
9 RETA
411 BXK
375, 32
427 (KK
421 CoMN3
434 DanP
436 FACTIN
0 Fx
432 Fx2
3173 LM
w0t  [SHW
7 Iw
377  maAy
480 hP
425 TEST
37t X
1 xas
415  xap
9 xC
7 XR
31 X2
FILE “AMES
UTPUT
EXTEPHALS
COtGAM

206

SN TYPI
PEAL
REAL
REAL
TEAL
REAL
REAL
REAL
REAL
REAL
REAL
RFAL
oEaL
INTEGED
INTEGER
INTEGTR
INTEGTR
INTEGTR
REAL
REAL
REAL
ocal
pPraL
oEAL
oFaL

MCO
FuY

Tyeg
REAL

THLINT FUNCTIONS TYPE

ags

REBL

TVTATEMFNT LARELTD

11 10
5 30
326 70
136 100
173 1959
231 258
2% 305
364 2009
COMMaN BLOCKS
UKITS
VARRLS
STATISTICS

FuT

LENGTH
2
3

PROGRAM LEKGTH
€M LARELED CLFMON LENGTH

FUNCTICN COMGAM

FUNCTION CONGAM

BETAXY

RELG

APGCS
1

ARGS
1 INTRIN

4378
58

T4/ T4

oPT=1

CATION
FePo

FaP,

VARDLS
UNITS

VARALS

FeP.
F.P.

25
103
203

243
255

287

oPT=z1

COMMON/ZUNITS/Z I IR

Nntwu

LR 439 ac

(ALF )

12

30

i10
160
230
310

402

412
407
401
417
416
433
436

439
405

372
410
w2y
426
376
374
423
422
413
W27
435

AB

RETAM

FXIT

FIN 4.24P380

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
PEAL
RPEAL
REAL
INTEGER
INTEGER
INTEGER
INTEGER
PEAL
PLAL
REAL
REAL
REAL
RF AL
REAL
REAL

FTIN 4.24+P3980

75703725, 09.12.29. PAGE
F.P.
VAREL S
UNITS
37 15
4 60
332 9% FMT NO REFS
32 120 FMT NO REFS
227 200
247 300
302 450
75/03/75. 19.12.31. PAGE



101

13

1s

27

kL]

35

49

L5

59

55

FUNCTICN CONGAM Thrz 4 oPT=1

cK

FTN

FUNCTION CONGAM  {ALF )

COMMON/ZUNITS/INW, IR

DIMENSION 8C (8)

DATAL(BC (K) , K = 1,8 )} = -0.577191652 , 0.98
1 ~0.897056937 , 0.918706857 4, =~ 0,756704078
2 -0.,193527818 , 0.035868343 )

PI = 3.14159265358979

KSW = 1
CONGAM =
IF ( ALF
IF ( ALF
CONGAM = 1,
GO 1O 100

S NCP = ALF

SAVE ALF
ALFL ABS (NCP)

come 0.0

comp ALF + ALF1

IF ( ABS (COMP) +GT. 1.E-10 ) GO To 15
PEINT 10

10 FORMAT Ut 8X, 2AHALPHA IS A NEGATIVE INTEGER )
GO 70 1400

O.
. 1. E-10 } 60 Y0 1

0
GT.

LTe 1. E~-10 ) GO TO 5
1]

[T I |

15 KSW = 2
ALF = 1,0 - ALF
IF ( ALF .+ GT. 1.E-10 ) GO TO 1
PPINT 18

19 FORMAT ( AX, 30HBAD EQUATION IN TERMS OF ALPHA )
CALL EXIT

13 ALF = SAVE
CONGAM = PT ¢ { CONGAM * SIN ( PI * ALF) )
GO 10 100
1 MARK = 1
FB = 1.0
N = ALF
COMP = 0.0
COMP=ALF+1,0E-17
N = COMP
010 1 Bl o | 8 FORMAT ( 8X, I4 4, BX, £19.12 )
KN = N - 1
IF (KN.GE.1) GO TO 20
IF { ALF LLT. 1.0 ) GO 7O 9
X = ALF - 1.0

GN TN 40
3 MARK = 2
X = ALF
GO Y0 40
20 DO 30 K = 1, KN
FK = K
Fa = G.0
FA = ALF - FK
FR = FB * FA

30 CONTINUE
X = FA - 1.0
TEST = AB8S (X}
IF (TEST.GE.1.E-8) GO D &0
FOFX = 1.0
GO TO 50

Le2+¢P 390

8205891 ,
vy 0482199394,

75703725,

09.12.31.
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z01

60

635

CARO

FUKCTICN CONGAM Tur7y OPT=1

NP,

49

S0

61

JB =
FOFX
FOFX = FOFX + BC(J8)
FOFX = FOFX * X

Ja = Jg - ¢

IF tJ3.6T.0) GO 70 50
FOFX = FOFX + 1.
CONGAM = FOFX ®
IF (MARK .EQ. 2
IF ( KSW .EQ. 2
RETURN

END

0.0

LI LR TR =)

CONGAM

0
Fn
)
) 60 TO

FUNCTIGN CONGAM 74/74 OPT=1

SEVERITY

FTN 4.2+P330 75/03/25. 09.12.3%.

= CONGAM / X
19

FTN 4.2+4P380 75/7083/2%.

CETATLS DIAGNOSIS OF PROBAEM

BACTA £VYCONMAL

ne TNTRTINSTIN FUNATTION CALLFD WITH WRONG TYPE ARGUMENT.

03.12,.31.

2

PAGE



€01

FUNCTIGN CONGAM 7u/74 oPT=1 FTN 4.2+P380 75/03/72%.
CARD MR, SEVERITY CETAILS DIAGNCSIS OF PROBLFM

i6 I BASIC EXTFRNAL OR INTQ}NSIC FUNCTTION CALLED WITH wRONG TYPE ARGUMENT.

FUNCTICN CONGAM 74774 oPT=1 FTN 4.2¢P330 75/03/25.

SYMBOLIC REFERENCE MAP (R=1)

09.12431.

09.12.31.

PAGE
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y01

FUNCTICN CONGAM

SYMAGLIC KEFERENLF

ENTIRY PCINTS

4 CONGAM
VARTaA3LES SN TYPE
0 ALF RFAL
175 ec REAL
153 CONGAM REAL
163 F3 REAL
173 FOFX PFAL
0 Iw INTEGER
167° K INTEGER
155 KSW INTEGER
1ty N INTEGER
154 PI REAL
172 TEST REAL
FILE NANES MOCE
ouUTPUT FrT
EXTEINALS TYPE
EXIY
TNLIME FUNGTICHS Typs
A8S REAL
STATEMERT LABELS
45 1
132 10 FMT
37 19
105 &0
126 1090
CO¥MON 3LOCKS LENGTH
UNITS 2
STATICTICS

PROGRAM LFNGTH
CH LABELED CCMMIN LENGTH

74/74 0PT=1
MAP (P=1)
RELOCATION
FePs
ARRAY
UNITS
APGS
0
ARGS
1 INTRIN
16
30
65
107
2058 133
28 4

15
20
50

160
161
171
170

1746
165
162
156
157
166

ALF1
comp
FA

IR
J8
KN
MARK
NCP
SAVE
X

SIN

FTN 4.2+P380

REAL
REAL
REAL
REAL
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
REAL
REAL

REAL

1 LIBRARY

62
142

0
116

75703725,
UNITS

9

18 FMT
30

60

09.12.31,

PAGE



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
04
QOB
.12
«15
.20
.21+
»28
32
« 36
«40
o bl
+ 43
52
+56
«610
2ablh
+H8
o 72
2 75
<80
081’
«88
«92
'96
1.08

A -
X
.04
.08
.12
.16
.20
24
.28
.32
.35
o410
A
.48
252
.56
.60
64
W58
.72
.76
.80
.84
.88
.92
.96
1.00

«5 AND B
BETA (X)
128188y
«15825549
22251989
+2619798
«2951673
+3259320
+3549785
« 3827767
40386655
»4353058
4617105
«LB72642
5127358
.5382895
56409472
«5903345
6172233
6450215
6740660
7048327
7330202
7748014
8174451
«871811¢

1.0000000

1.0 AND B

PETA(X)
.0202041
0408337
0619168
20834849
1055728
1282202
»1516719
21753789
.2000000
«2254033
2516685
« 2788897
3071797
» 3366750
e 3675445
.4 000000
343146
24708497
.5101021
«5527864
6000000
+6535898
o7171573
.,8000000

1.,0000600

105

+5

INVERSE XxC

- 0400000
.0800000
» 1200000
+15060000
»2000000
« 2400000
«2800000
« 32080000
» 3600000
«4080000
« 4400000
«4800000
25200000
5600000
«5000000
»6400000
»58000090
» 7200000
« 7600060
»5000000
« 3400008
»88060000
« 3200000
» 9600000
1.0000000

‘5

INVERSE
.0400000
.0800000
.1200000
< 1600000
.2000000
. 2400000
.2800000
.3200000
.3600000
L4000000
4400000
. 4300000
.5200000
.55$9999
.56000000
6400000
.5800000
.7200000
.7600000
.8000000
. 8400000
.8800000
.3200000
«9600000
1.0000000

XC

ERROR TERM
-.0000000
-000000¢0
-0000009
«0000000
-3000000
»0000000D
0000000
-0000000
3000900
+ 00060000
-0000000
» 0000000
-.00000090
«»0000000
-+0000000
-0000000
.0000000
-0000000
-.0000000
-.0000000
~«0000000
~.0000000
~-.0000008
.0000000
0.0000000

FRROR TERM
~-.0000000
-.0000000

+0000008

»0000000
-.0000000

.0000000
.0000000
«00000080
«0000000
-.0000009

.0000000
-.0000000

.0000000

«0000001
-.0000000

.0000000

-.0000000

.0000000
-.0000000
-.0000000
-.0000000

.0000000
-.0000000

+0000000
g.0000000



INCOMPLETE BETA FUNCTIGON AND INVERSE

A =

X
04
.08
.12
.15
» 20
‘2‘*
028
« 32
« 36
«40
oLl
.48
252
+56
»50
.5k
«58
72
« 76
«30
« 84
’88
«92

1.00

« 24
28
32
«36
40
ol
48
+52
«56
«60
54
«68
72
«76
+80
«84
.88
«92
+96
1.00

1.5 AND B

BETA (X)
«0034359
-.0098443
«+0183229
.0285911
» 0405193
0540424
«05691369
.0858087
-1040880
«1240270
«1457008
»1692030
«13546808
2222798
»252215¢
22847571
+3202555
«3591801
4021786
«4501849
«5046317
+5679242
+5L447346
« 7470601

1.0000080

2.0 AND B

BETA(X)
~000p082
«0024LET7D
«0056318
0101636
«01561201
«023€0686
«0326779
«0434385
«0560000
20704840
.08703586
«1058233
21270464
«1509441
«1778078
+20380000
« 2419815
«2803556
«3239408
«3739010
«43200090
.‘501169“
«5870436
«7040GC00

1.0000000

'5

INVERSE
0400000
»0800000
.1200000
«1500000
.2000000
«2400000
.2800000
»32000090
. 3600000
.4000000
L4400000
. 4300000
5200000
.5600000
.5000000
6400000
.5800000
«7200000
. 76000090
.80000090
. 3400000
»3800000
»920000090
« 9583999

1.0000000

-

INVERSE
. 04500000
.0300000
.1200000
1600000
.2000000
«2400000
«2800000
. 3199999
».3600000
4003000
S4400000
«4800001
52000090
.5600000
.56000000
«5400000
.56800000
.« 7200000
« 7600000
.8000000
» 3400000
.88000300
»3200000
+ 9600000

1.0000000

XC ERROR TERM
-.0000000
-.0000000

0000000

.00Ggo0oo0

.0000000

-0000000

.0000000

»0000000

.0000000

0000000

«0000000

.0000009

.0000000

.0000000

-»0000000

.0000000

.00009009

.0000000

0000000

0000000

.0000000

~00000090

0000000

.0000001

.0000000

[ B B |

[ T |

<o

XC ERROR TERM
-0000000
«0000000D
0000000
.0000000
0000000
«0000000
«0000000
.0000001
«00000090
«00000C00
0000000
- 0000001
»0000000
«0000000
.0000000
«0000000
-.0000000
«»0000000
~«0000000
-.0000000
.0000000
-.0000000
.0000000
0.0000000

'



INCOMPLETE BETA FUNCTION AND INVERSE

A = 2.5 AND B .5
X BETA (X) INVERSE XC ERROR TERM
o 0h .0001102 » 0400000 -.0000000
.08 0006330 .0800001 -.p0000001
12 0017718 .1200000 -.0000000
«16 «0036963 +1600000 .0000000
.20 0065663 .2000000 -.0000000
24 0105400 +2400001  ~-.0000001
.28 .0157798 .2800000 .0000000
.32 0224556 .3200000 -.0000000
.35 0307494 «3600000 .0000000
NA .N530046 SLL00000 -.0000000
48 0674314 4800000 .0000C00
+52 0844217 »51¢52999 .0000001
+56 .1043029 .5600000 -.0000000
.50 1274641 .5000000 -.0000000
Bl 1543774 64000600 -.0000000
.68 1856300 .6800000 .0000000
W72 .2219762 . 7200900 .0000000
.76 2644212 .7600000 -.0000000
.80 «3143727 .8000000 -.0000000
T «3739340 . 8400000 -.0000000
.88 L44B5564 .8800000 .0000000
.92 .5388054 .9200000 -.0000000
.96 6672192 .3600000 .0000000
1.00 1,0000000 1.0000000 0.0000000
A = 3.0 AND B 5
X BETA(X) INVERSE XC ERROR TERM
04 .0000203 0400000 -.0000000
.08 .0001650 . 0800000 -.0000000
12 .0005662 .1200000 .0000000
.16 .0013651 .1599939 .0000001
.20 0027137 .2000000 ~-.0000000
.24 0047762 .2400000 .0000000
.28 .0077312 .2800000 .0000000
e 32 .0117740 .3200000 =-.0000000
36 .0171200 .3600000 .0000000
40 .»0240082 L4000000 -.0000000
AN .0327067 4400000 -.0000000
48 .0435194 .4800000 .0000000
52 2 0567%4Y4 .5208000 -.0000000
.56 .0729370 .5600000 .0000000
«560 .0924263 .6000000 -.0000000
5l 1158400 L.6400000 -.0000000
.68 .1438¢17 .56800000 .0000000
72 .1774888 . 7199999 .0000001
.76 .2178289 .7600001 -.0000001
.80 .26h5697 .8000000 -.0000000
1A .3261600 . 8400000 -.0000000
.88 4005719 .8800000 .0000000
.92 L4972754 .3200000 -,0000000
«96 .6348800 .3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
A
.08
»12
+15
210
24
.28
32
» 36
240
SLlb
48
«52
56
+60
Bl
.68
72
«7H
«80
e84
+33
«92
+36
1.00

«56
«510
Hh
«63
72
o 75
»530
« 34
«83
«32
«36
1.00

3.5 AND B
BETA (X)
.0000038
.0000435
«0001830
0005098
.0011338
+0021€76
.0038278
.00622372
.0086273
«0142458
0203755
«024934288
0385539
«0514432
«0675834
«0876230
«+1123938
« 1429467
+1806648
«2274529
«2861052
«3611135
~L4608415
«6059013
1.0000000

L.0 ANC B
BETA (X)
.0000007
«J000116
«0000596
»00313820
«0004776
»0010101
.0019103
«0033299
« 0054560
0085163
.0127861
«0185973
«026351¢
«03€5338
«0437356
+0666880
«0883074
«»1157687
+1506247
«1950155
2520720
«3268003
4284484
«57585840

1.0000000

5

INVERSE XC

0400000
.0300080
.1200000
1600000
.2000000
«2400000
.2800000
3200000
. 3600000
«4000800
«4400000
«4300000
«5200000
.5600000
.6000000
6400000
.5300000
.7200000
.7500000
. 3000000
. 3400000
.8800000
»3200002
9600000
1.0000000

)

INVERSE
. 0400000
.0800000
«1200000
»1600000
2000000
«2400000
«25300000
« 3200000
« 3599999
.4000000
+ 4400000
«4300000
«5200000
5600000
.5000000
5400000
.5800000
«7200000
«7600000
.3000000
3400000
+ 8799939
9200000
+9600000
1.0000000

108

ERROR TERM

-.0000000

«.0000000
~.0000000
-.0000000

.0000000

.0000000
-.0000000

«0000000
-.0000000
~.0000000

«0000000
~.0000000

«0000000
-.0000000
.0000000
.0000000
»0000000
»0000000
.0000000
»000008D0
.0000000D
0000000
«.0000000
0.0000000

i

i

¢

!

FRROR TERM

i

.0000000
+0000000
0000000
.0000000
«+0000000
+00060000
.0000000
~-.0000000
+0000001
~«0000000
.0000000
0000000
-.0000000
.0000000
~+0000000
~.0000000
+0000000
~.0000000
0000000
~+.0000000
-.0000000
«0000001
~.0000000
.0000000
0.0000000

i



INCOMPLETE BETA FUNCTION AND INVERSE

A= 4,5 AND & .5
X BETA (X) INVERSE XC ERROR TERM
<04 -0000001 »0400000 -.0000000
.08 .0000031 .0800001 -,pogQoot
12 .0000196 .1159999 .0000001
.16 .0000728 .1539999 .0000001
.20 .0002025 .2000000 -.0000000
.24 +0004ET, .2400000 «0000000
.28 +0009593 +2800000 .0000000
.32 .0017887 +3200000 -.0000000
.36 .0031104 + 3600000 .0000000
o 40 0051211 4000000 -.0000000
Ul +0080697 24400000 .0000000
o438 .0122€91 .4800000 .0000000
.52 .0181100 .5200000 -.0000000
.56 .0260794 .5600000  .0000000
+60 .0367877 .6000000 -.0000000
64 «0510034 .5400001  -.0000001
+68 .0697075 .6800000 «00000090
.72 0941742 .7200000 -.0000000
.75 «1261034 . 7600000 .0000000
.80 .1678508 .8000000 -.0000000
<B4 .2228685 .8400004 -.0000001
.88 +2966651 .8800000 .0000000
.92 «3993615 .9200000 -.0000000
«96 «5554455 +3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A= 5.0 AND B = .5
X BETA (X) INVERSE XC ERROR TERM
<04 .0000000 NOT DEFINED NOT DEFINED
.08 .0000008 .0800000 ~-.0000000
.12 .0000065 .1200000 .0000000
.15 .0000277 .1600000 .0000000
.20 .0000863 .2000000 -.0000000
24 .0002192 .2400000 .0000000
.28 «0004842 .2800000 .0000000
.32 .0009656 .3200000 -.0000000
«36 .0017818 .3600000 .0000000
o0 .0030941 .4000000 -.0000000
A .0051167 4400000 .0000000
43 .0081307 . 4800000 .0000000
52 .0125005 .5200000 =~.0000000
+56 .0186962 .5600000 +0000000
«60 .0273229 .5000000 ~.0000000
A .0391629 .6400000 .0000000
+68 .05523438 .55800000 .0000000
.72 .0768851 .7200000 =-.0000000
.76 .1059339 .7500000 .0000000
«80 .1449276 .8000000 =~.0000000
o 8L .1976173 . 8400000 .0000000
.88 +2699%63 .8800000 .0000000
.92 3730427 .3200000 ~.0000000
.96 5331354 «9600000 .0000000
1.00 1.0000000 1.,0000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
04
.03
.12
.16
«20
.Zlf
«28
'32
« 36
40
b4
48
52
«56
+60
+ 64
«68
o 72
+ 76
«80
« 834
«88
«92
+ 96
1.00

<80
34
+88
.92
«36
1.00

110

5.5 ANC B o5
BETA(X) INVERSE XC ERROR TERM
.0000000 NOT DEFINED NOT DEFINED
.0000002 .0800000 ~.000600090
.0030021 .1200000 .0000000
0000106 +1600000 ~.00006G00
.0000369 .2000000 ~.0000000
-00010238 2400000 .0000000
« 0092454 »2300000 .0000000
.0005234 .3200001 ~-.0000001
-0010248 - 3600000 .0000000
0018767 «4000000 ~.0000000
.0032568 .4400000 +0000800
«0054084 . 4799999 .0000001
«0086603 .5200000 ~,0000000
«0134509 «5600000 »0000000
.0203€32 .5000000 ~.0000000
«»03017089 .6400000 »0000000
«0439068 »5800000 »0000000
.0629593 . 72000080 ~.0000000
08392442 «7600000 0000000
«1254670 +»3000000 ~.0000000
«1756517 . 3400000 «0000000
2462522 .8800000 .0000000
« 3430844 .9200000 ~.0000000
5123899 +93600000 »0000000
1.00000090 1.0000000 0.0000000
6.0 AND B «5
BETA (X) INVERSE XC ERROR TERM
»0000000 NOT DEFINED NOT DEFINED
«0000001 NOT DEFINED NOT DEFINED
.0000007 .1200000 .0000000
-»0000041 »1500000 ~.0000000
.6000159 «2000000 ~.0000000
»0000L8Y + 2399389399 .0000001
.0001248 .2800089 ~.0000000
.0002846 . 3200000 0000000
.000591¢4 «36000900 -+0000000
0011421 4000000 -.0000000
+00207956 +4400000 «0000000
«0036090 « 4800000 ~.0000000
0050181 +5200000 ~.0000000
.0097060 5600009 .0000000
«0152201 .6000000 ~-.0000000
«0233084 «6400000 .0000000
«0349chy .6800000 .0000000
0516885 «7200000 ~.0000000
«0753¢654 «76000090 «0000000
«1088643 .83000000 -.0000000
«1564496 « 8400000 .0000000
«2250075 .8800000 .0000000
«3271€68 .93200000 -.0000000
«4930037 « 95999499 .0000001
1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A=

X
04
.Us
«12
«16
«20
24
«28
.32
+ 36
« 40
AR
o438
52
«56
«50
<B4
«568
«72
75
« 30
« 34
.88
+92

1.00

6.5 AND B8

BETA(X)

+5

INVERSE XC

ERROR

»0000000 NOT DEFINED NOT DEFINED
+0000000 NOT DEFINED NOT DEFINED

.0000002
-000001s
.0000068
.0000228
0000638
«0001553
«0003423
«»0006370
-0013316
«0024147
.0041932
.0070219
« 0114045
»0180502
202795590
«042523¢6
0637778
« 03846425
«1335¢53
2059218
» 3070345
4748147
1.0000000

7.0 AND B
AETA(X)
.0000000
.00000090
.0000001
.0000006
0000030
.0000108
.00380325
.0000849
.0001¢86
0004284
.0008547
.0016194
.0029281
.0950911
0085635
.0140071
.0223778
.0350587
.0540€94
.N824179
1247504
.1887165
2884781
4576879
1.0000000

«1200000
.1600000
2000000
»2400000
»2800000
«3200000
»3600000
«4000000
«4400000
« 4800000
5200000
»2600000
«6000000
«56400000
.68000080
« 7200000
« 7600000
8000000
«8400000
.8800000
» 9200000
« 3600000
1.0000000

«5
INVERSE

NOT DEFINED
NOT
NOT DEFINED

DEFINED

.1600000
.2000000
«24G0000
.2800000
.3200000
.3600000
.4 000000
.4389¢99
L4300001
.5200000
.5600000
.5000000
.6400000
.6800000
.7200000
.7600000
.8000000
. 8400000
.8800000
.9200000
.9600000
1.0000000

111

XC
NO

NOT
NOT DEFINED

=+0000000
0000000
=.0000000
-+0000000
.0000000
-0000000
~.0000000
-.0000000
«0000000
=+0000000
-+0000000
0000000
~+00000090
»0000000
0000000
+0000000
-.0000000
«0000000
«0000000
-.0000000
0.0000000

ERROR TERM

T DEFINED
DEFINED

-0000000
~.0000000
-.0000000

0000000

.0000000
-.0000000
-+0000000

«0000001
-,0000001
~-.0000000

«0000000
-+0000000

.0000000

«0000000
-.0000000

«0000000
-.0000000

«0000009

.0000000
-.0000000
-.0000000
0.0000000

TERM



INCOMPLETE BETA

A =

X
IOE’
R
«12
.16
«20
24
128
« 32
.36
o 40
o 44
43
*52
.56
50
-6“
638
72
275
=80
« 84
+883
« 92

1.00

>

.15
=20
-2‘?
.28
» 32
35
240
o bty
43
+52
«56
60
54
.68
.72
« 76
.80
34
83
«92
«36
1.00

7.5 ANC B
BETA(X)
-0000000
.0000000
.30000040
.0000082
.0000013
.000005%1
3000167
.0000465
«0001155
0002814
. 0005497
.0010882
0020490
00369856
20064427
-0108897
«0173443
.(289497
«.3459122
«0718797
«1116377
«1731f12
«2713245
«4415161
1.00000600

8.0 ANLC B
BETA(X)
.00000600
.00380000
.00000030
»0000001
.0000006
»0000024
.0000086
.0000255
«0000672
-0001€85
«0003542
.0007326
: 0014361
.0026913
« 0048549
«0084795
«014411 4
0239405
»0390405
.0627720
«1000251
»1590¢16
2554269
4262064

1.0000000

FUNCTION AND INVERSE

i

«5
INVERSE
NOT DEFINED
NOT DOEFINED
NOT DEFINED

«1600000

.2000000

» 2400001

»23800000

» 32000090

«3600000

.40060000

«4400000

24800000

«5200000

+5600000

.56000000

.6400000

.6800000

. 7200000

~ 7600000

.8000000

« 8400000

.8860000

«9200000

«9600000
1.0000000

= .S
INVERSE
NOT DEFINED
NOT DEFINED
NOT DEFINED
NOT DEFINED
.20000090
«24000090
«2800000
3200000
. 3600000
+4000000
«4400000
«4800000
+5200000
.5600000
.0000000
«5400000
«5800000
« 7200000
.7500000
.8000000
« 3400000
.8800000
.93200000
«9600000
1.0000000
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XC ERROR TERM
NOT DEFINED
NOT CEFINED
NOT DEFINED
-.0000000
-.0000000
~+0000001
«0000000
0000000
-0009000
-.0000900
-0000000
«0000000
-.0000000
«0000000
-+0000000
.0000000
-+.0000000
-.0000000
.0000000
-.0000000
«0000000
-.0000300
~.00009000
-+3000000
p.0000008

XC ERROR TERM
NOT DEFINED
NOT DEFINED
NOT DEFINED
NOT DEFINED
-.0000000
»0000000
+0000000
-»0000000
«0000000
-+0000000
»00000D00
«0000090
-+0000000
«0000000
-+0000000
»0000000
-.0000000
-+0000000
+00000080
-.0000000
0000000
-.0000000
-.0000000
-.0J00g00a00
0.0000000



INCOMPLETE BETA

A =
X
<04
.08
«12
15
«20
24
«28
«32
+36
o410
ol
o438
«52
+56
.60
«64
«68
72
75
«80
84
«88
+92
«96
1.00

«12
.16
.20
.21"
.23
«32
* 36
«40
oLh
<48
+52
«56
«610
64
«68
72
*76
«80
84
«88
«32
« 96
1.00

3.5 ANC B

BETA(X)
0006000
0000000
0000000
.0000000
0000002
.0000012
000004y
0060140
.00003932
.0000¢c88
0002286
«000LGLD
0010084
.0019€156
«0036641
0066125
0115983
.0198247
.0332395
.0548836
.0897189
1462538
«2LOBELL
4116811

1.0000000

3,0 AND B
BETA(X)
.0000000
.0000000
.0000000
.0000000
.0000001
.0000006
.0000023
.0000077
.0000229
.0000608
0001477
.0003335
.0007088
L0014314
.0027688
.0051629
.0093327
.0164358
.0283323
0480375
.0805539
.1345¢63
.2269203
.3978730

1.0000000

H

NOT
NOT DEFINED
NOT
NOT

NOT
NOT
NOT
NOT

»5
INVERSE
OEFINED

DEFINED
DEFINED
.2000000
« 2400000
»2800000
» 3200000
. 3600000
» 4000000
«L4400000
«43G0000
.5200001
+ 5589999
«6060000
5400000
«5300000
«7200000
+ 7500000
.8000000
« 8400000
.8800009
3200000
« 9630000
1.0000000

.5
INVERSE
DEFINED
DEFINED
DEFINED
DEFINED

.2000000
.2400000
.2800000
. 3200000
.3600000
4000000
L 4400000
.4800000
.5200000
.5600000
.6000000
.6400000
.6800000
.7200000
.7600000
.8000000
. 8400000
.B800000
,9200000
«3600000
1.0000000
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FUNCTIGON AND INVERSE

XC ERROR TERM
NOT OEFINED
NGT DEFINED
NOT DEFINED
NOT DEFINED
~+0000000
« 0000000
~.0000000
.0000000
«000000D
-.0000000
0000000
«+1000000
~+0000001
+0000001
-+«0000000
-0000000
-.0000000
-.0000000
«0000000
~-.0000000
-0000000
-.0000000
-.0000000
-.0000000
0.0000008

XC ERROR TERM
NOT DEFINED
NOT OEFINED
NOT OEFINED
NOT DEFINED
-.0000000
«0000000
»0000000
«0000000
- 00000080
-+«0000800
«0000000
+0000000
.0000000
-.0000000
-.00000080
-0000000
-.0000000
-«03000000
«0000000
-.0000000
«0000000
-.0000000
-.0000000
~0000000
g.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
04
«08
.12
+15
+20
«2h
.28
.32
.36
40
oLl
'l+8
52
.56
« b0
6h
.68
o 72
76
«30
834
+88
«92
+36
1.00

252

.60
64
.68
.72
.75
.80
.84
.88
.92
.96

1.00

1.9 AND B
BETA (X)
-0400000
»0800000
«1200000
«15600000
2000000
»2400000
»2800000
.32000090
»3600000
4000008
«4400000
«43030000
5200000
.56000080
«5000000
«6400008
-6800000
« 72003000
75600000
«8000000
«3400000
«33800000
«9200000
«960000D
1.0000000

1.5 AND B
BETA (X3
0080000
«0226274
«0415€982
«0640009
«0334427
+1175755
«1481821
«1810193
«2160000
2529822
22918¢€30
«3325538
+ 3749773
«4190E58
LBLT7550
«51200040
«5607424
«6109403
+6625526
« 7155418
7688727
«8255132
«8824330
« 9406041 -
1.0000000

i

1.0

INVERSE XC

«0400000
.0800000
+1200000
+ 1500000
«2000000
«2400000
+»2800000
» 3200000
» 3600000
4000000
4400000
+4800000
.5200000
«5600000
.5000000
«6400000
.56800000
. 7200000
« 76000800
.8000000
. 8400008
.8800000
«93200000
»9600000
1.0000000

1’0
INVERSE
«0400000
»0800000
»1199339
1600000
».2000000
« 2400000
+2800000
+ 3200000
«3600000
«4000000
4400000
«4300000
«5200000
5600000
«6000000
«5400000
«57939999
«» 7200000
«7600000
.8000000
« 8400000
.83800000
.9200000
«3600000
1.0000000
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XC

ERROR
-.0000000
~.0000000

.0000000
.0000000
.0000000
.0000000
«0000000
~+0000000
~.0000000
~.0000000
-.0000000
~-0000000
~.0000000
.0000000
+0000000
00000800
0000000
~-.0000000
«00000090
~.0000000
»00000600
~.0000000
.0000000
0000000
0.0000000

ERROR TERM

~.0000000
-.00000040
«0000001
~.0000000
~+0000000
-+0000000
~.0000000
«00000090
-+0000000
~+0000000
+0000900
~+0000000
.000000C0
«00000600
~+0000000
«0000000
-0000001
0000000
+0000000
~.0000000
.0000000
«0000000
«0000000
.00000080
0.0000000

TERM



INCOMPLETE BETA FUNCTION AND INVERSE

A= 2,0 AND B = 1.g
X BETA(X) INVERSE XC ERROR TERM
04 0016000 0400000 -.0000000
.08 .0064000 .0800000 -.0000000
12 «0144000 .1200000 -.0pp0000
.16 +0256000 +1600000 0000000
.20 +0400000 2000000  -.0000000
.24 0576000 2400000  -.0000000
.28 +0784000 .2800000 +0000000
.32 «1024000 3200000 +0000000
.36 .1296000 +3600000 -,0000000
40 +1600000 4000000 -,0000000
o bl +1936000 <4400000 -,0000000
43 22304000 « 4300000 -.0000000
+52 «2704000 .5200000 «0000000
»55 «3136000 «5600000 -.0000000
+60 «36000400 «6000000 -«0000000
B4 «4086 000 +6400000 «0000000
«68 4524000 .5800000 -.0000000
« 72 «5184000 . 7200000 «00000300
«76 «5776000 « 7500000 -.0000000
«80 20400000 «8000000 -.0000000
« 84 « 7056000 « 34006000 «0000000
«88 « 7744000 .8300000 -.0000300
«32 «8464000 «3200000 «0000000
«96 «9216000 » 9569999 .0000001
1.00 1.0000000 1.0000000 0.0000000
A= 2.5 AND B 1.0
X BETA(X) INVERSE ERROR TERM
«04 »0003200 .0400000 -.0000000
.08 .0018102 .0800001 -.0000001
12 «0049883 .1200000 -+«0000000
«16 »0102400 +1600000 «0000000
«20 .0178885 .200000¢0 -.0000000
o 20 «0282181 « 2400000 -.0000000
«28 20414854 »2800000 «0000000
«32 «0579262 « 3200000 -.0p00000D
«36 20777600 +3600001 -.0000001
«40 .1011929 .4000000 ~.0000000
oLl «1284197 CL,00000 -.0000000
43 «1596258 . 4800001 -.0000001
«52 «19492382 «5200000 «+0000000
«56 22346768 .5600000 -.00000080
«60 «2788548 .0000000 -.00000009
+ B4 «32768080 «h4 000080 ~«0000000
+68 «3813043 .03800000 -«0000000
o772 « 14338770 . 7200000 .0000000
.76 +5035400 .7600000 -.0000000
.80 5724334 .8000000 =-.0000000
o34 « 56466931 . 83399999 .0000001
.88 «726LS16 .8800000 -.0000000
«92 .81182384 .9200000 .0000000
«96 «3029799 »9600000 -.0000000
1.00 1.0000000 1.0000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
«04
.08
«12
15
2210
24
«28
»32
«36
40
I
43
»52
+56
«60
bl
+68
72
+7h
«80
« 84
.88
.92
96
1.00

.12
«15
«20
24
<28
«32
« 30
40
4l
43
«52
«56
.60
« Bl
«H8
72
+ 76
+80
o84
«88
«32
«36
1.00

3.0 AND 8
BETA (XD
«0000640
«0005120
.001728¢0
+ 0040960
.00800400
»01382490
0219520
.0327€80
0466560
«0640000
+ 0851840
«1105929
1406080
+1756180
«2160000
«2621 4450
« 31443290
«3732440
«4389760
«5120000
«5927040
+6814720
«7786880
« 8847360
1.0000000

3.5 AND B
BETA (X)
.0000128
«0001448
.0005986
«0016384
«»0035777
«0067723
«0116159
«0185364
02799386
«0404772
« 0565047
« 0766204
«1013939
»1314190
«1673129
«»2097152
«2592873
«3167114
«3826904
«4579467
«5432222
«6392774
«74568913
.3668607-
1.00000400

1.0

INVERSE XC

«» 0400000
.0800000
.1200000
.1500000
.20000080
«2400000
+2300000
.32000090
»3600000
.4060000
4400000
.43800000
5200000
»5600000
.50000090
6400000
.5800000
» 7200000
. 7600000
.B000000
» 3400008
.8800000
.9208000
+3600000
1.0000000

1.0

INVERSE
« 0400000
~0800000
.1200000
+1600000
,2000000
«2400000
«28000080
. 3200000
«3600000
.4000000
+2400000
» 4300000
5200000
+5600001
.6000000
«6400000
.5800000
«7200000
.7600000
.8000000
3400000
.3800000
«9200000
»3600000
1.0000000
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ERROR TERM

-.0000000
-.0000000

-00000090

«0000000
-.0000000

«00000400

+0000000
~.0000000

0000000
-+.0000000
-.0000000

«0000000

.0000000
-.0000000
-+0000000
.0000000
-0000000
.0000000
».0000000
.0000000
-0000040
.0000000
»0000000
-.00000080
-0000008

}

o

ERROR TERM

.0000000
.0000000
.0000000
.0000000
.0000000
.00000090
.0000000
0000000
»0000000
.0000000
.0000000
0000000
.0000000
.0000001
0000000
«0000000
«0000000
.0000000
«0000000
.0000000
«0000000
.0000000
.n000000
-.0000000
0.0000000

'



INCOMPLETE BETA FUNCTION AND INVERSE

A =

X
«04
.08
«12
+15
«20
24
«28
.32
«36
o410
A
48
52
«56
«60
+b4
.68
« 72
o 76
»80
834
«88
«92

1.400

«56
«60
«64
.58
.72
75
«80
« 84
»88
92
«96
1.00

L.0 ANC B

BETA(X)
«000002¢
.0000410
0002074
«0006554
.0016000
«0033178
«00614e6
.0104858
«0167962
0256000
«0374810
«0530842
20731162
«0883450
+12936000
1677722
«2138138
«2687386
+3336218
«+4096000
+4978714
«5996554
«7163930
« 3433466
1.0000000

L.5 AND B
"BETA(X)
«000000s
.0000116
00007138
« 0002621
«0007155
« 0016254
»0032525
«0059316
« 0103777
«0161909
»0248621
0367778
«0527248
«073594¢6
»1003877
«1342177
«1763153
«2280322
«2908447
« 3663574
24563006
«5625€41
«6871400
«8321863

1.0000000

i

1.0

INVERSE XxC

«+ 0400000
.0800000
.1200000
»1600000
«2000000
«2400000
+2800000
«3200000
.« 3600000
.4000000
+4400001
.4800000
«5200000
«5600000
5000000
«6400000
+5800000
. 7196939
«7600000
.3000000
- 3400800
8800000
«3200000
« 35600000
1.00000800

1’0

INVERSE
0400000
.0800000
.1165999
.1600000
.2000000
.2400000
+2800000
. 3200000
.3600000
4000000
L4400000
. 4800000
.5200000
.5600000
.6000000
5400000
.6800000
.7200000
.7600000
.8000000
. 8400000
.B860000
.9200000
+9600000
1.0000000
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ERROR TERM

-.0000000
-«.0000000
0000000
«00000090
-.0000000
.0000000
-+00000080
~-0000000
+0000000
-«0000000
-.0000001
00006000
-.0000000
«0000000
-«0000000
0000000
.0000001
-+0000000
~-+0000000
~«0000080
.0000000
.0000800
-.0000000
0.0000000

ERROR TERM

-.0000000
-+0000000
+0000001
.0000000
-.0000000
«0000000
~-.0000000
-+0000000
»0000000
-.0000000
«0000000
« 0000000
«0000000
~.00000090
-.0000000
.0000000
~-.0000000
«0000000
-.0000000
-.0000000
.00000090
«0000000
-.0000000
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =

40
o 4
«48
«52
56
+60
Bh
+68
72
756
.80
+84
+88
«32
«96
1.00

5.0 AND B

BETA(X)
.0000001
.0000033
.0000249
0001049
.0003200
.0007663
+06017210
.0033554
0060466
»0102400
.0164€156
20254804
«0380204
«0550732
.07778600
«1073742
1453934
»1934¢18
«2535€25
«32768400
«4182119
«5277318
»6560815
«3153727

1.0000000

5.5 AND 8

BETA (X)
»0000000
.0000009
«0000086
00004189
«0001431
.0003901
0009107
0018981
«0036280
«0064763
»0109393
+0176533
«0274169
«0412130
«06023258
«0858993
«1198¢24y
«1641832
«2210420
«2930859
«3832976
+4950564
«6321¢€88
+7988988

1.0000000

1.0
INVERSE
0400000
.03800000
.12000090
.1600000
»2000000
»2400000
2800000
» 32000090
«3600000
+4000000
+4400000
+4800000
5200000
+5600000
.5000000
6400000
.5800000
7200000
+7600000
.83000000
«3400000
»8800000
+» 91999939
«+ 9600000

1.0000000

1.0
INVERSE

NOT DEFINED

. 0800000
.1200000
.1500000
.2000000
«2400000
,2800008
. 3200000
. 3600000
.4000000
« 4400000
4800000
.5200000
.5600000
5000000
.6400001
.6800000
,7200000
.7600000
.8000000
.8400000
. 8800000
9200000
+3600000

1.0000000

XC ERROR TERM
-.0000000
-.0000000

0000000

.0000000

.0000000

.0000000

0000000

0000000

.0000000

+0000000

0000000

.0000000

.0000000

.0000000

«0000000

.0000000

.0000000

.0000000

+0000000

0000000

0000000

.0000000

.0000001

-.0000000

.0000000

]

I

i

1

}

<

XC ERROR TERM
NOT DEFINED
«00060000
.0000000
.0000000
0000000
»0000000
-»0000000
»0000000
«000C000
«0000000
.0000000
.0000000
«0000000
+0000000
.0000000
~.0000001
«0000000
-+0000000
.0000000
~+0000000
~.0000000
«0000000
-«0000000
«0000000
0.0000000

‘

[

!

t

t



INCOMPLETE BETA FUNCTION AND INVERSE

A = 6.0 AND B = 1.0
X BETA (X) INVERSE XC ERROR TERM
04 0000000 NOT DEFINED NOT DEFINED
.08 .0000003 .0300000 -.0000000
W12 .0000030 <1200000 +0000000
«16 .0000168 «1600000 .0000000
.20 .0000640 .2000000 -.0000000
.24 .0001911 2400000 0000000
.28 .0004819 .2800000  -,0000000
«32 «0010737 .3200001 -.0000001
40 «0040660 «4000000 -.0000000
-Zg .gg;§2§3 L 4500000 <0000000
» . 2306 + 4759999 .00009001
«52 +0197706 «5200000 -.0000000
«56 «0308410 «5600000 »00060000
«5H1 0456560 +5000000 -.0000000
«0h «0687195 . 6400000 0000000
+68 «0G88€75 .5800000 .0000000
72 «1393141 «7200000 ~-.0000000
+ 756 «1826899 » 7600000 .0000000
«30 « 2621440 «.3000000 ~.0000000
« 34 +35123889 « 3400000 -.000000¢0
«838 haBLLOLY .3800000 «0000000
«92 «H063550 ».3200000 -.0000000
35 « 7827578 «3500000 .00004000
1.00 1.0000000 1.0000000 0.00000090
A = He5 AND g = 1.0
X BETA(X) INVERSE XC ERROR TERM
<04 «00000600 NOT DEFINED NOT OQEFINED
«03 .00000041 NOT DEFINED NQOT DEFINED
«12 .0000810 .1200000 -.0000000
«15 .0000057 »1600000 -.0000000
£ 20 .000028¢6 .2000000 ~-.0000000
24 «60003835 «2400000 -.0000000
+28 »0002550 «28004000 .300400090
«32 »0006074 «3200000 .0000000
»36 .0013061 . 3600000 -»0000000
o0 .00259805 4000000 -.0000000
«b4lh «0048133 246400000 -0000000
48 .0084735 .4800000 -.0000000
52 +0142568 .5200000 ~-.00000090
«56 .0230793 .5600000 «0000000
50 »03213¢5 .50000090 -.0000000
254 «0543756 .5400000 .0000000
«63 .0815282 .5300000 .0000000
72 .1182119 . 7200000 -.0000000
.76 .1679519 .7600000 .0000000
«30 «2344E87 .3000000 ~.0000000
«88 4356496 .5800000 .0000000
«92 .5815953 .3200000 -.0000000
.96 «7669429 3500000 .0000000
1.00 1.0000000 1.0000000 0.00000080
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INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
<Ol
.08
.12
«16
20
24
.ZB
« 32
«36
«40
oGl
«48
«52
«56
«60
+« 54
«68
72
« 76
«80
« Bl
.88
«32
1)
1.00

olily

52
+56
+60
«54
«53
72
75
<80
B4
+88
932
«96
1.00

7.0 AND B

BETA(X)

1.0
INVERSE

XC

ERROR TERM

.0000000 NOT DEFINED NOT DEFINED
.0000000 NOT DEFINED NOT DEFINED

.0000004
.0000027
.0000128
.0000459
.0001349
.0003436
.0007836
.0016384
.0031928
.0058707
.0102807
.017270¢
.0279¢36
.0439805
.06722939
.1003061
L1464519
.2097152
.2950¢03
4086756
W5578466
«7514475
1,0000000

7.5 ANO B
BETA(X)
.0000000
.0000000
.0000001
.0000011
»0000057
.0000225
«0000714
.0001944
«0004702
«0010362
«0021178
0040673
+0074135
«0129244
«0216837
«0351844
«0554392
.0851126
«1276738
«187575¢
«2704548
3833717
«5350€77
«73626852
1.0000000

.1200000
«1600000
.2000000
2400000
280006090
«.3200000
3500000
+4000000
+ 4400000
»4800000
.5200000
«5600000
.6000000
.6400000
.6300000
7200000
. 7600000
.3000000
.3400001
. 8793399
«9200000
+9600000
1.0000008

- 1.0

INVERSE

NOT DEFINED
NOT DEFINED

.1200000
»16000080
.2000000
2400000
«2800000
.3200000
3600001
.4000000
43839939
»4800001
«5200000
«5600000
«6000000
.6400000
.56300000
.7200000
« 7600000
.8000000
.8400000
.B8800000
9200000
+9600000
1.0000000
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XC
NO

-.0000000
-.0000000
-.000000C0
-.0000000
.0000000
-.0000000
-.0000000
-0000000
-.0000000
-.0000000
.0000000
-»0000000
.3000000
»0000000
-.0000000
-0000000
~+0000000
-.0000001
.0000001
-+.0000000
«0006000
0.0000000

ERROR
T DEFINED

NOT DEFINED

-.0000000
-.00g00000
-.0000000
-.0000000
-.0000000
.0000000
-.0000001
~.0000000
.0000001
-.0000001
.0000000
-.0000000
.0000000
«0000008
-+.0000000
.0000000
~-.0000000
«0000000
.0000000
~.0000000
.0000000
0.0000000

TERM



INCOMPLETE BETA FUNCTION AND INVERSE

A = 3.0 AND 8 = 1.0
X BETA (X) INVERSE XC ERROR TERM
o0U -0000000 NOT DEFINED NOT DEFINED
.08 +0000000 NOT DEFINED NOT DEFINED
«12 «0000000 NOT DEFINED NOT DEFINED
«16 .0000004 1600000 0000000
<20 .0000026 .2000000 -+0000000
24 .0000110 2400000 +0000000
«28 .0000378 +2800000 +0000000
«32 «0001100 « 3200000 «0000000
36 0002821 3600000 0000000
«40 .0006554 4000000 -.0000000
o bty « 0014048 « 4400000 »0000000
48 0028179 +4800000 «0000000
.52 «D053460 .5200000 -.0000000
«56 «00396717 .5600000 +0000000
+60 «0167962 .5000000 ~-.0000000
6l .0281475 .5400000 »0000000
N 0457163 .6300000 +0000000
o72 0722204 +7200000 -.9000000
«76 .1113035 .7600000 +0000000
<30 1677722 .8G00000 -.0000000
« 84 +2478759 «3400000 .0000000
«88 +3596345 .8800000 .0000000
.92 5132183 .3200000 -.0000000
+96 «7213895 +9600000 .0000000
1.00 1.0000000 1,0000000 0.0000000
A = 8.5 AND B = 1.0
X BETA(X) INVERSE XC ERROR TERM
o Ok .0000000 NOT DEFINED NOT DEFINED
.03 «0000000 NOT DEFINED NOT DEFINED
12 .0000000 NOT DEFINED NOT DEFINED
.15 .0000002 »1599999 -0000001
«20 .0000011 2000000 -.0000000
24 »3000054 »2400000 .0000000
«23 .0000200 «2799999 -0000001
32 «0000f22 . 3200000 -»0000000
«36 .0001€93 . 3600000 .0000000
o 40 20004145 .40006000 -.0000000
ol «0099313 «L4 00000 »0000000
48 .0019523 .4800000 .0000000
«52 «C038550 .5200000 ~.0000000
+56 0072377 «5600000 .0000000
«H0 «0130102 »5000000 -.0000000
54 20225180 .5400000 »0000000
.68 «0376%86 .5800000 -.0000000
72 .N612811 . 7200000 -.0000000
«76 .0970321 . 7600000 .0000000
«850 «1500£00 8000000 -.0000000
» 80 «2271820 8400000 .0000000
38 3373671 .8300000 .0000000
.92 24 922€23 .9200000 -.0000000
«96 «7058145 «3600000 .0000000
1.00 1.00006600 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 3,0 ANG B = 1.0
X BETA () INVERSE XC ERROR TERM
04 .0000000 NOT DEFINED NOT DEFINED
«03 0000000 NOT DEFINED NOT DEFINED
«12 .00600000 NOT DEFINED NOT CEFINED
«16 «0000001 NOT DEFINED NOT DEFINED
«20 .000000s ,2000000 -.0000000
24 .0000026 «2400000 .0000000
«28 .0000106 .2300000 «0000000
«32 «0000352 .3200000 «0000000
«36 .0001016 .3600000 .0000000
RSy .0002621 «4000000 ~+0000000
L4 -0006181 «4400000 + 0000000
43 .001352¢ .4800000 «0000000
52 «0027799 .5200001 -+0000001
+56 0054162 «5599999 0000001
«60 «0100777 .5000000 -.0000000
«64 «0180144 .64L00000 0000000
+68 .0310871 +5800008 -+0000000
72 .0519%87 .7200000 -.0000000
«7H «0845606 . 7600000 «0000000
«830 1342177 .8000000 -.0000000
+ 84 2082157 .8400000 -0000000
- 38 « 3164784 .838000080 .00000C08
»32 472181y «S9200000 ~.0000000
35 «6925340 «9600000 .0000000
1.00 1.0000000 1.8000000 0.0000000
A = 1.5 AND B = 1.5
X BETA(X) INVERSE XC ERROR TERM
+ 04 «0134171 -~ 3400000 -.0000000
08 «0374780 .0800000 ~-.0000000
.12 0879724 »113999939 .0000001
16 1032755 »1600000 -.0000000
+20 «1423785 »2000000 -.0000000
24 «1845430 «2400000 .00008000
«28 «2232082 »28300000 -»0000000
«32 2758683 3200000 »00000C00
» 356 «3241039 «36000600 «0000000
40 «3735301 ~4000000 -+0000000
o laly 4237 834 «4400000 «0000000
«43 4745420 +4300000 «0000000
«52 «5254580 «5200000 .0000000
»55 5762106 +5600000 »0000000
«bD «H2€L6SY «5000000 «0000000
«64 +6758861 «.56400000 «0000008
+68 +7241317 «5800000 + 0000000
272 770718 « 7200000 0000000
« 76 «3154506 « 75993939 0000001
«80 +8576215 +8000000 « 0000000
-84 «8857245 «8600000 »0000000
«33 «932027¢€ «33G0000 .0000000
«92 296252280 9200000 0000000
»95 9865829 +9600000 .0000000
1.00 1.0000000 1.9000000 6.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A = 2.0 AND B 1.5
X BETA (X) INVERSE XC ERROR TERM
«04 .0029597 « 0400000 =-.0000000
.12 «0258¢C45 .1200000 ~-.0000000
.16 0453578 .1600000 0000000
.20 .0697¢57 «2000000 -.0000000
W24 .0989284 «2400000 -.00000040
.28 «1324E4L8 .2800001 ~-.0000001
.32 .1701013 .32060000 .0000000
.36 .2115200 .3600000 -.0000000
40 «2563872 «4000000 -.0000000
RA .3043511 < 4400000 .0000000
Ju8 +35503990 4800000 -.,0000000
.52 L4080543 .5200000 .0000000
«56 4523721 «5600000 .0000000
.50 .5193338 .5000000 -.0000009
NI 5766400 6400000 .0000000
«68 6343406 .6800000 =-.0000000
.72 .6918229 .7200000 .0000000
.76 7483884 . 7600000 .0000000
+80 .8032260 .8000000 .0000000
.84 .8553600 .8400000 .0000000
.88 .9035594 .3800000 .0000000
.92 «9461467 .91389999 .0000001
.96 .9804800 .9600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A= 2.5 AND B = 1.5
X BETA (X) INVERSE ERROR TERM

A «0006425 .0400000 -.0000000
.08 .0035806 .0800000 ~-,0000000
.12 .0097159 .1200000 ~-.0000000
.15 «0196290 .1600000 .0000000
.20 .0337287 .2000000 =-.0000000
24 .065230823 2400000 =-.0000000
.28 .0755397 .2800000 .0000000
.32 .103547¢ . 3199999 .0000001
.35 .1363570 .3600000 -.0000000
o 40 .173927¢ 45000000 -.0000000
AN 2161499 4400000 -.0000000
.48 22628445 4800000 =-.0000000
252 «3137€06 .5200000 .0000000
.56 .3685713 .,5600000 =-.0000000
.60 4268677 .6000000 -.0000000
.64 4881404 .6400000 .0000000
.68 .5518112 ,6800000 -.0000000
W72 6171235 .7200000 .0000000
.76 6832036 ,7600000 -.0000000
.80 L.7489718 .58000000 .0000000
.84 .8130781 .3400000 .0000000
.88 «8737710 .8800000 .0000000
.92 .9286247 .9200000 .0000000
<96 .9738084 .9600000 .0000000

1,00 1.,0000600 1.0000000 0.0000000
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INCOMPLETE BPETA FUNCTION AND INVERSE

A =
X
04
‘08
12
+16
«20
.Zl’
28
«32
«36
«140
s bl
048
52
+5b
«60
+Bh
.68
72
76
«80
« 834
«838
«92
« 36
1.00

3.0 AND B

BETA(X)
20081379
.0010858
«003360586
0084039
0161301
0273727
20426566
»1624388
.08710640
»1169598
«1522302
«1330438
22394496
2913567
« 3485738
«4107520
4773872
«5473094
6210541
«6958¢48
« 7706830
8432009
«3182370
«9665560

1.0000000

3.5 AND B

BETA (X)
.0000293
«0003265
»0013269
.0035688
.0076528
«0142151
.0239071
«0373765
0552504
.0781185
«1065162
1403067
«1816614
«2290376
«2831540
«3439599
«4111977
« 4843540
5625943
«HL4LBHEBD
«7287¢€24
.8122521
«8912020
«9590921

1.00000080

i

1.5

INVERSE XC

» 0400001
.0800000
.1200000
+1500000
.2000000
«2400000
«2799999
. 3200000
. 3600000
«4000000
4400000
.4800000
.52000090
«5600000
.56000000
«6399999
.50800000
7200000
« 7600000
.80000060
.83400000
.8800000
9200000
«956000080

1.0000000

1'5
INVERSE
0400000
.0800000
.1200000
«1500000
2000000
.2400000
.2800000
.3200000
3600000
«4000000
. 4400000
«4800000
5200000
.5600000
.6000000
«6400000
.6800000
.7200000
.7600000
.8000000
.3400000
.8800000
.9200000
9600000

1.0000000

ERROR TERM
~-.0000001
~.0000000

.0000000
»0000000
~.0000000
.0000000
.0000001
.0000000
~+0000000
-.00000090
«0000000
0000000

~.0000000

XC

~+.00000090
»0000001
~+.0000000
-0000000
.0000000
»0000000
«+0000000
.7000000
«0000000
.0000000
0.0000000

ERROR TERM
~.0000000
--0000000

«0000000
~.0000000
-.0000000

»0000000

.0000000
~-.0000000

«0000000
-.0000000
~.0000000

.0000000

.0000000
-.0000000
-+0000000
-.0000000
-.0000000

.0000000
-.0000000
-.0000000
-+.0000000

«0000000

.0000000

.0000000
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 4.0 AND B = 1.5
X BETA (X) INVERSE XC ERROR TERM
- 04 -00000p2 +0400000 ~-.0000000
.12 .0004852 .1200000 +0000000
.15 »0015059 1600000 .0000000
<20 .0036081 .2000000 -.0000000
24 .0073371 «2400000 .0000000
.28 20133193 «2799399 .0000001
.32 «02224438 .3200000 -.0000000
«36 0348433 «3600000 .0000000
40 .0518937 .4000000 ~.0000000
o bl 0741415 4400000 -.0000000
48 «1023343 4800000 .0000000
52 «1371¢27 .5200000 -+0000000
.56 +1792346 .5600001 -.0000001
+60 .2290367 .6000000 -.0000000
.68 .3528885 .68000014 -.0000001
72 4268380 7200000 .0000000
+76 .5081511 7600000 -.0000000
<80 «5857189 .8000000 ~-.0000000
o Bl 6877094 +3400000 .0000000
.88 .7812328 .8800000 ~-.0000000
.92 8716939 .9200000 .0000000
<96 .9511731 « 9559969 .0000001
1.00 1.0000000 1.0000000 0.N000000D
A = 4.5 AND B = 1.5
X BETA (X) INVERSE XC ERROR TERM
<04 .0000013 . 0400000 -.0000000
.08 0000290 .0800000 -.0000000
.12 .0001765 .1200000 .0000000
.16 .0006321 1600000 .0000000
.20 00169256 .2000000 -.0000008
24 0037684 «2399999 .0000001
.28 0073847 .2800000 -.0000000
«32 0131768 .3200000 =~.0000000
«36 .0218808 « 3599999 .0000001
40 .0343200 .4000000 -.0000000
A .0513862 L4400001 -.0000001
o448 0740152 4800000 .0000000
.52 .1031567 .5200000 =-.0000000
.56 «1397360 .5600000 . 0000000
o510 «1846074 .6000000 =.0000000
64 «2384G56 .6400000 -.0000000
.68 .3019208 .6800000 .0000000
72 «3751037 .7200000 .0000000
76 +4578365 7600000 -.0000000
.80 5493046 .8000000 —-.0000000
- 6478194 .8400000 +0000000
.88 ,7503817 .8800001 -.0000001
.32 8518548 .9200000 .0000000
.96 «9429482 +93600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
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INCOMPLETE BETA FUNCTION ANDO INVERSE

A = 5.0 AND 8 = 1.5
X BETA(X) ' INVERSE XC ERROR TERM
04 .0000003 < 0400000 -.0000000
.08 .0000086 .080000C0 -.0000000
12 +0000R39 1200000 .0000000
16 .00082642 .1600000 .0000000
«» 28 0007907 .2000000 ~-.0000000
24 +0019275 + 2400000 .0000000
28 .0040780 .2300000 .0000000
« 32 0077749 .3200000 -+0000000
+« 35 20136861 .3600000 .0000000
40 «0226139 +4000000 -.0000000
o b «0354876 « 4400000 -000000C0
48 + 0533484 +4800000 -0000000
+52 «0773249 .5200000 -.0000000
«56 «1085977 5600000 .0000000
«60 «1483512 «6000000 -.0000000
+6h «1877076 .6400000 ~+0000000
563 «2576393 «56800000 »0000000
72 « 3288512 »7200000 -0000000
« 76 +41161990 «7600000 -.0000000
«30 5055606 .8000000 -+0000000
834 «6092947 «8400000 -.0000000
.88 «7198845 .8800000 -.0000000
92 .8318018 « 9200000 «000000D
+96 + 9344516 -9600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 5.5 AND B = 1.5
X BETA(X) INVERSE XC ERROR TERM
<04 «0000001 NOT DEFINED NOT DEFINED
«08 00030025 .0800000 -.0000000
12 .0000231 »1200000 «0000000
«16 .0001101 «15699499 .0000001
«20 .0003581 .2000000 -+0060000
24 »00038825 «2400000 .0000000
28 «0022444 «27999983 «0000001L
32 +0045725 « 3200000 -+0000000
* 36 »0085330 3500000 +0000000
40 «0148541 .4000000 --0000000
A «0244337 «44000080 +0000000
438 «0383397 .4800000 «0000000
52 «3577985 5200000 -+0000000
56 «0841706 .5600000 -»0000000
«60 .11839098 .6000000 -+0000000
b4 »1634¢S87 «5400000 -+0000000
<68 «2193561 .6800000 »0000000
72 22877034 . 7199999 «0000001
«76 «3693743 «7600000 -«0000000
«80 4645371 .8000000 ~.0000000
84 5722726 «8400000 -.0000000
«38 «6898862 8800000 -.0000000
«32 «8116332 9200000 .00000C00
«35 »3257240 »9600000 .0000000
1.00 1.0000000 1.0000000 g.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
«0b
«08
«12
16
«20
24
«28
+ 32
«36
« 40
44
»48
+52
+56
250
«b4
«h8
« 72
o756
«830
« B4
«88
«32
«96
1.00

.12
16
.20
.?.l*
‘28
.32
.36
40
ol
48
52
.56
«50
5l
.58
72
.75
.80
.34
.88
.92
.96

1.00

6.0 AND B = l.5

BETA () INVERSE XC FERROR TERM
-0000000 NOT DEFINED NOT DEFINED
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0000007 .0800000 ~.00000
0000083 1200000 .ooouugg
«0000457 «1600000 0000000
0091708 2000000 ~-.0000000
« 000499y «2400000 .0000000
0012317  ,2799999  .gpppoood
0026815  ,3200001 ~-.00g0001
0053055  .3500000  .0000000
»0097308 +4000000 ~+0000000
0157792 4400000 .0000000
«0274839 «4800000 .0000000
« 0430976 «5200000 -+0000000
0650853 «5600000 -0000000
«+0950888 .5000000 -,0000000
«134923¢9 «6400000 -.0000000
«1853929 «5800000 .0000000
«251245¢ .7200000 ~+0000000
»3309181 « 7600000 «0000000
4262214 .3000000 ~.0000000
«53£8395 .8400000 -.0000000
«6604932 «3300000 -»,0000000
27914310 «9200001 -.0000001
«3167¢37 .9600000 .0000000
1.0000000 1.0000000 §.0000000
«+5 AND B = 1.5
EETA (X) INVERSE XC ERROR TERM
«0000000 NOT DEFINED NOV DEFINED
»0000002 .0800008 -.0000000
«0000030 .1200000 ~.0000000
«.00001839 » 1559C99 .0000001
»0000791 .200804000 ~+0000000
«0002532 + 2400000 ~.0000000
.0006743 .280060090 «0000000D
«.0015¢€88 » 3200000 .3000000
«0032S09 . 3600000 -«.0000000
«0063598 4000000 -.0000000
«0114L265 4400000 20000000
»0196587 4300000 ~+0000000
.0320£680 5200000 -.0000000
.0502251 «5600000 «0000000
«07538076 .5000000 ~+00000090
«1111373 5400001 -.0000001
«1581081 .H799¢99 «0000001
«2190545 .72003000 ~. 0000000
2950312 . 7600000 »0000000
«3305581 .8000000 -«0000000
«5030L42 . 8400000 -.0000000
«5318104 .3800000 -.0000000
o 7712€53 .2200000 -,0000000
«907687%6 «9600000 «0000000
1.0000000 1.0000000 0.0000500



INCOMPLETE BETA FUNCTION AND INVERSE

A = 7.0 AND B = 1.5
X BETA (X) INVERSE XC ERROR TERM

A .0000000 NOT DEFINED NOT DEFINED
.08 .0000001 NOT DEFINED NOT DEFINED
.12 .0000011 .1200000 -.0000000
.16 .0030078 ,1600000 0000000
.20 .0000365 .2000000 -.0000000
o 2l 00012814 .2400000 -.0000000
.28 0003683 .2799999 .0000601
«32 .00091538 3200000 .0000000
.36 0020371 .3600000 -.0000000
40 0041482 L 4000000 0000000
o lely 0078614 L4400000 .00000600
43 « 0140344 . 4800000 -.0000000
e52 .0238163 .5200000 ~-.0000000
«56 20386879 .5600000 0000000
<60 ~060LALT .6000000 -.0000000
A .0913¢38 +6400000 .0000000
68 .1339081 .6800000 .0000000
72 «1907133 .7200000 -.0000000
.76 2BLLT 4L .7600000 .0000000
.80 3574607 .3000000 -.0000000
A 4709052 .83400000 0000000
.88 +6038853 .88060000 .0000000
«92 .75119438 .9200000 0000000
.96 .8984295 +9600000 .3000000

1.00 1.0000000 1.0000000 0.00000800
A = 7.5 ANGC B8 = 1.5

X BETALX) INVERSE XC ERROR TERM

04 .0000000 NOT DEFINED NOT DEFINED
.08 .0000000 NOT DEFINED NOT DEFINED
W12 .0000004 .1200000 -.0000000
.16 .0000032 .1600000 .0000000
020 .00001568 .2000000 0000000
24 0000647 »2400000 -.0000000
.28 .00082008 .2800000 .0000000
.32 .0005336 .3200000 «0000000
35 .0012588 .3600000 -.0000000
40 .0027008 .4000000 -.0000000
AN .0053663 4400000 .0000000
48 .0100020 4800000 ~.0000000
.52 0176589 5200000 -.0000000
.56 0237534 5600000 0000000
050 20481217 «5000000 -.0000000
YN 0750481 . 6400000 0000000
.53 .1132557 .6800000 0000080
.72 «1658251 .,7200000 -.0000000
.76 .2360026 .7600000 .0000000
« 80 3268225 .8000000 0000000
84 4404191 . 8400000 -.0000000
.33 .5767725 .8800000 .0000000
.92 7312700 .3200000 .0000000
.96 .8830407 +3500000 -.0000000

1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTICN AND INVERSE

A = 3.0 AND B = 1.5
X BETA (X) INVERSE XC ERROR TERM
04 «0000000 NOT DEFINED NOT DEFINED
.03 .0000000 NOT DEFINED NOT DEFINED
.12 .0000001 .1200000 0000000
.16 00060613 .1600000 0000000
.20 .0090077 .2000000 =-.0000000
.23 .06061093 .2800000 -.0000000
.32 .0003104 .3200000 0000000
+36 «0007764 .3600000 .0000000
W40 .0017556 4000000 -.0000000
il 0036574 L4400000 .0000000
48 0071174 4800000 «0000000
.52 .0130738 .5200000 -.0000000
.55 «0228494 .5600000 +0000000
.60 .0382328 .5000000 =.0000000
.64 “0615447 6400000 .0000000
.68 .0956691 +6800000 .0000000
.72 1440165 .7200000 ~-.0000000
.76 2103703 .7600000 .0000000
.80 .2985229 .8000000 =-.0000000
.84 4115644 .B400000 -.0000000
.88 5505064 .8800000 .0000000
.92 V7115334 .9200000 .0000000
.95 .8795405 .9600000 -.0000000
1.00 1.0000000 1.0000000 0.0000000
A= 8.5 ANOD E = 1.5
X BETA (X) INVERSE XC ERROR TERM
<04 .0000000 NOT DEFINED NOT DEFINED
.08 .0000000 NOT DEFINED NOT DEFINED
.12 .0000000 NOT DEFINED NOT CEFINED
.16 .0000005 .1600000 =.0000000
.20 .0000036 2000000 =.0000000
.20 .0000164 2400000 .0000000
.28 .0000594 .2800000 .0000000
.32 .0001803 .3200000 .0000000
.36 .0004782 .3600000 .0000000
40 .0011396 .4000000 =-.0000000
ol .0024892 4400000 .0000000
.48 .0050578 .4800000 .0000000
.52 .0096666 .5200000 =-.0000000
.56 .0175250 .5600000 .0000000
.60 .0303386 .5000000 -.0000000
o6l .0504113 .6400000 +0000000
.68 .0807227 .6800000 0000000
.72 .1249450 .7200000 -.0000000
.76 .1873394 .7600000 0000000
.80 2724347 .8000000 =-.0000000
.84 .3843071 .8400000 -.0000000
.89 .5251103 . 8800000 .0000000
.32 6920213 ,9200000 .0000000
.96 .8699463 .9600000 -.0000000
4.00 1.0000000 1.0000000 0.9000000

129



INCOMPLETE BETA FUNCTION AND INVERSE

A =

X
04
«05
12
'16
20
.Zl’
« 2%
.32
+36
.1*0
o444
+ 48
«52
55
«60
«64
«58
72
.76
«80
.8"
»88
«32
+396
1.00

W12
.15
.20
o224
.28
.32
I36
40
ol
o438
.52
.56
I60
64
.58
.72
.76
+80
<84
.88
.92
.96

1.00

9.0 AND B

BETA(X)

1.5
INVERSE

«0000000 NOT DEFINED
«0000000 NOT DEFINED
.0000000 NOT DEFINED

«0000002
.0000015
.0000082
0008322
.0001048
.0002942
.0007387
»0016920
.0035898
»0071386
«0134255
«02L0472
«0B12472
0680415
21082942
«1666812
2484259
«3586027
«5005972
«h727E43
«8602738

1.0000000

2.0 ANC B

RETA (X)
0046720
.0181760
«0397440
0686080
.1040000
«1451520
«1912940
22416640
<2954 880
3520000
4104320
4700160
.5299840
.5895680
.6430000
«7045120
7583360
«8087040
«8548480
+8950000
.9313920
«9602580
.9818240
.9953280

1.0000000

]

.1600000
2000000
.2400000
.2800000
.3200000
« 35939999
.4000000
+ 4400000
.4800000
.5200000
5600000
.6000000D
«5400000
«6800000
. 7200000
. 7600000
»8000000
.8400000
8800000
»3200000
9600000

1.0000000

2.0

INVERSE
»0400000
.0300000
.12000800
«1600000
.2000000
«2400000
.2800000
«3200000
« 3600000
«4000000
+L400000
«4800000
+5200000
.5600000
.5000000
«56400000
.6800000
«7200000

« 7600000

8000000
3400000
8800000
.9200000
9600000

1.0000000

XC
NO
NO
NO

XC

ERROR TERM
T DEFINED
T GEFINED
T DEFINED
-.0000000
-.0000000
.0000000
«0000000
.0000000
.0000001
-+0000000
0000000
-.0000000
-.0000000
»0000000
-+0000000
0000000
-0000000
-+0000000
0000000
-.0000000
-.0000000
00000090
0000000
-.0000000
0.0000000

ERROR TERM
-.0008000
-.0000000
-+«0000000

.0000000
-.0000000
-+0000000
-+-0000000

0000000
-+0000000
-.0000000

.0000000
-0000000
0000000
»0000000

«0000000

0000000

«0000000

0000008

0000000

0000000

.0000000

«0000000

«0000000

00060000
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
<04
IBS
.12
.16
.20
o 24
.28
.32
.36
40
AN
48
.52
‘56
60
.64
.68
.72
.76
.80
e84
.88
.92
.36
1.00

2.5 AND B

BETA (X)
-00108890
«0059736
«0159¢€26
0317440
+ 0536656
.0818326
»1161591
+1564007
2021760
22529822
.3082073
« 3671393
4289741
«4328212
«5577086
»56225%920
«+68534387
«7L77S09
+ 8056640
8586501
«9053703
29443871
«3742060
+3932779

1.0000008

3.0 AND 8

BETA (X)
0002483
.0019251
.0062899
0144179
.0272000
0453427
.0693683
.0996147
1362355
«1792000
«2282931
.2831155
«3430835
4074291
4752000
«5452595
«H1628€7
6867763
7550387
.8192000
.8772019
.9268019
9655731
.9909043

1.0000000

240

INVERSE XC

0400000
»0800000

«1200000

+ 155946434
.2000000
« 2400000
+2300000
+» 3200000
» 3600600
- 4000000
+4399¢99
« 4300000
«5200000
+5600000
.56000600
» 5400000
.5800000
7200000
«7500000
»8000000
- 8400000
.88006000
«9200000
29600000
1.0000000

2.0
INVERSE
. 0400001
.0800000
.1200009
«1600000
.2000000
.2400000
.2800000
.3200000
+3600001
.4000000
L4 00000
«4800000
.5200000
.5500000
.5000000
.5400000
.6800000
.7200000
. 7599999
.3000000
.8400000
.8800000
.9200000
+3500000
1.0000000
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XC

ERROR TERM

-.0000000
-+«0000000
=+0000000
«0000001
--0000000
--0000000
0000000
«0000000

-.00060009

-.0000000
«0000001

-+-0000000

0000000
0000000
«0000000
-0000000
.0000000
-0000000
«0000000
.0000000
«0000900
.0000000
.N000000
30060000
0.0000000

ERROR TERM
-.0000001
-.0000000

»0000000
.0000080

-+0000000

«0000000
.0000000

-.0000000
-.0000001
-.0000000
-«0000000
-«0000000

.0000000

~+0000000
-.0000000

+0000000

-.0000000

.0000000
«0000001
.0000000
.0000000
.0000000
.0000000
.0000000
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =

X
«04
.DS
.12
+16
«20
224
28
232
«36
<40
oty
48
+52
+56
50
64
.68
72
.76
»80
«84
.88
92

1.00

3.5 AND B

BETA (X)
.0000558
-0006111
0024423
«0064553
«0135953
«0247868
.04088810
20626530
0306993
»1254792
«1672533
«2160€95
«2717356
« 3338042
«4015509
4733564
25436890
«6270886
27041503
» 7785094
«B8U4T74266
«9077739
« 3955602085
.3882212

1.0000008

L. AND B

BETA (X)
- 0000124
.0001¢17
«0009373
«0028574
0067200
«0134038
«0238487
20390070
«0597943
«08704090
1214383
«1634992
«2134592
22714321
«3369€00
« 4093641
«LB74954
+ 56937257
«6538¢586
»7372800
«.8165090
3875491
3456387
.9852420

1.0000000

240

INVERSE
.0400000
.0300000
.1200000
.1600000
.2000000
«2400000
.2800000
.3200000
» 3600000
4000000
L4400000
.4800000
»52000090
.5600000
«5000000
.6400000
.56800000
.7200000
. 7600800
.8000000
.8400000
« 8799999
3200000
» 3500000

1.0000000

2.0

INVERSE
- 0400000
+0800000
»1200000
«16000090
.2000000
«2400000
«2800000
3200000
.35600000
.4000000
4400000
4800000
«5200000
+5600000
«6000000
«6400000
.6800000
« 7200000
. 7600000
3000000
.« 8359999
.5800000
«9200000
»9600000

1.0000000

XC ERROR TERM
-.0000000
-«0000000

«0000000
~.0000000
~+0000000

.0000000

»0000000
~«0000000

+0000000
~.0000000
+0000000

«0000000

-0000000

+0000000

0000000

.»0000000

-»0000000

.0000000

.0000000

-000000D

-0000000

«0000001

«0000000

.0000000

0.0000000

]

!

XC ERROR TERM
~.0000000
.0000000
.0000000
.0000000
+0000000
.0000000
.0000000
0000000
.0000000
«00060000
-0000000
.0000000
0000000
-0000000
«00000080
«0000000
«0000000
«0000000
--0000000
.0000000
«0000001
.00000080
+0000000
.0000000
g.0000000

i

i

L}

)

[



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
«0h
+08
12
16
«20
24
+28
»32
+ 36
.l’O
o4l
.Qa
«52
+56
«b0
« B4
+68
«72
+ 75
«80
«84
«38
+32
«35
1.00

«28

«32
35
40
.L’l’
o8
52
«56
«560
obl
68
72
75
«80
.3#
«88
32
« 36
1.00

L.5 AND 8

BETA (X)
.0000027
.0000595
«0003563
-0012530
.0032915
«00713841
.013730¢4
0240825
«0331015
0599062
«0875144
«1228378
«1666104
2193120
«2810856
«3516504
«4302094
.5153528
«60493570
+6360730
«78LB4L7Y
+8663487
3345104
»3819793
1.0000000

5.0 AND B

BETA (X)
»3000006
.0000184
«0001344
«0005453
«0016000
.0038221
20079168
»0147€E4LD
02535518
«0409500
«0626€82
«0817294
«1232€34
«1762342
.2332800
«3006u77
3780227
«4643802
«5578156
«6553600
« 7527515
8443711
«9227141
« 9784472

1.0000000

]

2.0

INVERSE XC

.« 0400000
+ 0800000
.1200000
.1600000
.2000000
+2400000
.2800000
+3200000
3600000
«4000000
4400000
L 4800000
.5200000
«55600001
.6000000
.6400000
.6800000
.7200000
.7600000
.8000000
.8400000
.8800000
.9200000
9600000

1.0000000

2.0

INVERSE
0400000
.0800000
.1200000
«1600000
.2000000
.2400000
.2800001
.3200000
.3600000
.4000000
L 4400090
.4759699
.5200000
.5600000
.6000000
LA400000
.6800001
.7200000
.7500000
.3000000
8400000
.88000090
.9200000
, 9599999
1.0000000
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XC

ERROR TERM

-.0000000
-»0000000
«0000000
«0000000
~-.0000000
-0000000
-«0000000
-+.0000000
«0000000
-«0000000
-+0000000
«1000000
-.0000001
-.0060000
-+0000000
-.0000000
-0000000
«0000000
.0000000
.0000000
0000008
«0000000
.0000000
0.0000000

ERROR TERM

-.0000088

-.0000000

«0000000
-.0000009
-.0000000

.0000000
-.0000001
-.0000000D

.0g000000
-.0000000

.0000000

«0000091

000009090
-.0000000
-.0000000
-.0000001

.00000080

.0000000

.0000000

.00008000

.0000000

.0000001
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 5.5 BND B = 240
X BETA(X) INVERSE XC ERROR TERM
04 »0000001 .0400000 -+0000000
+08 .0000056 .0800000 -.0000000
«12 .0000503 .1200000 .0000000
216 .0002357 .1600000 «0000000
«20 «0007728 .2000000 -.0000000
24 «0020207 ».2400000 »0000000
«28 «0045170 .28000800 .0000000
«32 »0089971 . 3200000 -.0000000
36 0163984 .3600000 «3000000
40 «0278483 «4000000 -.0000000
bl 0446324 4400000 »0006000
o 48 «0681419 «4300000 +3000000
252 .0937975 .5200000 -.0000000
+56 21409484 .5600000 .0000000
«60 «1927444 .56000000 -«0000000
54 2559801 6400000 -.0000000
«68 « 3309086 .06800000 .0000000
72 4170253 » 7200000 0000000
76 «5128174 . 7600000 -.0000000
«80 «6154804 .3000000 -.0000000
« 34 « 7205994 . 8400000 «0000000
<88 «8217937 .8800000 «00006000
92 «9103231 .3200000 «0000000
«956 «9746566 9600000 «00000090
1.00 1.0000n00 1.0000000 0.0000000
A = 5.0 AND B = 2.0
X RETA(X) INVERSE XC ERROR TERM
<04 .0000000 NOT OEFINED NOT DEFINED
.03 «0000017 .0800000 -.000000¢0
+12 »0000188 .1200000 ,0000000
«16 .0001013 1600000 .0000000
«20 .0003712 «2000000 -+0000000
24 0010625 «2400000 .0000000
«28 «0025€37 «28000600 -»00000890
»32 « 0054546 « 3200000 -«0000000
+ 35 «0105356 +3600000 0860000
40 .0138416 .4000000 -.00000090
244 «0316375 «4400000 «0000000
48 +050393060 »4800000 «0000000
«52 «3767100 5200000 -.0000000
«556 «1122€142 5600000 «00000090
« B4 «2171535% «6400000 -.0000000
«68 »2886930 .56300000 «0000000
272 3733617 «7200000 «0000000
« 75 4701878 « 7600000 -.0000000
«30 «5767168 .3000000 -+0000000
84 6885441 «8400000 -.0000000
33 «78R7750 .8800000 .0000000
«932 + 83874054 »9200000 .0000000
«95 «9706197 +9600000 .0000000
1.00 1.0000000 1.0000000 0.00000090



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X

« 04
«08
«12
16
20
24
«28
32
+36
o440
e ltly
o4 8
0«52
«56
«h0
+ b4
«H8
«72
o 76
« 30
« 84
+ 838
+92
+ 96
1,00

.20
24
.28
.32
.35
o540
N
o8
.52
+56
.60
.6l
.68
.72
.76
«80
Bl
.88
.92
+96
1.00

6.5 AND B 2.0
BETA (X) INVERSE XC ERROR TERM
«0000000 NOT DEFINED NOT QEFINED
«0000005 . 0800000 -.0000000
»0000070 1159599 .0000001
+000043y .1600000 .0000000
0001775 «2000000 ~.0000000
+0005581 .2359999 .0000001
20014484 .2800000 -.0000000
.0032921 » 3200001 =-,(p000001
20067393 23599999 »0000001
.0126936 4000000 =-.0000000
.0223337 24400000 0000000
037114y «4800000 «0000000
0587380 «5200000 ~-.0000000
0890860 .5600000 .0000000
1301025 «6000000 =-.0000000
«1836184 6400000 =-.0000000
«2511069 6300000 »0000000
+333357¢ . 7199999 .0000001
«4300593 7600000 =.0000000
53927381 8000000 -.0000000
6568187 + 8400000 »0000000
7754564 .8800000 -.0000000
. 3840248 29200000 .0000000
293663480 .9600000 »0000000
1.0000000 1.,0000000 0.0000000
7.0 AND B 2.0
BETA () INVERSE XC ERROR TERM
0000000 NOT DEFINED NOT DEFINED
.0090002 .0800000 =-.0000000
.000002¢ .1200000 -.0000000
.0000185 .1600000 -.0000000
20000845 .,2000000 ~-.0000000
.0002899 .2400000 -.0000000
.0008150 «2800000 .0000000
.0019791 .3200000 .0000000
0042944 .36500000 -.0000000
.0085197 .4000000 ~=.0000000
.0157085 4400000 .0000000
0272400 4800000 -.0000000
20448239 .5200000 -.0000000
0704855 25600000 «0000000
.1063757 ,6000000 ~.0000000
1548112 ,6400001  -.0000001
22178248 ,6800000 -000G0000
02969061 .7200000 ~.0000000
«3924¢12 ., 7600000 =~.0000000
,5033165 ,8000000 =+.0000000
6255915 L 8LGD000 .0000000
.7519631 .8300000 ~-.0000000
.8702407 .9199999 .0000001
.9618528 .3500000 .0000000
1.0000000 1.0000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A= 7 e5 AND B 2.0
X SETA(X) INVERSE XC ERRQOR TERM
<0k «0000000 NOT DEFINED NOT DEFINED
] »0000000 NOT DEFINED NOT DEFINED
.12 .0000009 »1200000 -.,0000000
16 «0000073 .1600000 »0000000
21 .0000401 +2000000 ~-.0000000
24 .0001505 «2400000 -«0000000
«28 «0004569 «2800000 «0000000
32 .0011858 .3200000 .0000000D
» 36 .0027271 «3600000 -.0000000
<40 +0056¢92 «4000000 -.0000000
bty .0110128 «44000080 -0000000
«48 .0199299 4800000 ~--0000000
.52 +0341022 «5200000 ~+0000000
56 20555749 55589999 «0000001
.60 «08573590 .6000000 -.0000000
«64 .1301822 « 6400000 «0000000
«58 «1884932 «6799999 .0000001
72 «2638490 «72000080 ~-.0000000
« 75 23574868 -« 7600000 «0000000
«80 4889374 +5000000 -.0000000
«84 «5950005 «84000080 -,0000000
«38 « 7284062 +8300000 -.0000000
«92 +B8551083 +931599399 .0000001
+36 « 9571447 +3500000 ~0000000
1.90 1.0000000 1.0000000 0.0000000
A = 8.0 AND B = 2.0
X BETA(X) INVERSE XC ERROR TERM
04 .0000000 NOT DECFINED NOT DEFINED
.08 «0000000 NOT OEFINED NOT CEFINED
.12 «+0000003 «1200000 «+0000000
15 .0000033 «1600000 .0000000
«20 .0000189 .2000000 ~+0000000
« 24 .0000779 «2400000 «0000000
«28 «N082554 .2800000 «0000000
32 .0007081 32060000 «00030000
«36 »0017265 «3600001 ~«0000001
40 .0038011 «4000000 ~»0000000
U4 «0076384 «4399¢99 .0000001
48 «0145405 + 4800000 -+03000000
52 «3258745 .5200000 -.0000000
+56 «0437162 «5600008 «00000080
60 «0705439 »56000000 -.0000000
«Ah »1092123 +6400000 «0000000
«53 «1627501 .5800000 .0000000
72 » 2339941 » 7200000 -+0000000
+ 76 » 3250062 .7600000 «+0000000
«3810 43562076 .3000000 -.0000000
« 34 «5651570 «3400000 -.000000N
«38 7048837 .8800000 -«0000000
92 «B416790 .9200000 .0000000
«36 « 93522342 + 3600000 «10000040
1.00 1.0000000 1.49000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A )=( B.5 AND g = 2.0
BETA (X) INVERSE XC €
<04 +0000000 NOT DEFINED NOT ogigisggRM
.08 -0000000 NOT DEFINED NOT GEFINED
12 .0000001 .1200000 .0000000
.15 0000014 «1600000 -,0000000
«20 .0000089 +2000000 -.0000000
.24 .0000402 .2400000 .0000000
.32 0004217 » 3200000 .0000000
.36 .0010901 « 3600000 .0000000
240 +002528¢4 «4000000 -.0000000
AN .0053€75 4400000 .0000000
o438 .0105816 .4800000 .0000000
+52 .0139583p .5200000 ~.0000000
+56 .0343065 .5600000 .0000000
«60 .0572451 .6000000 ~-,0000000
B4 20914231 56400000 .0000000
.68 «1402390 .6800000 .0000000
W72 +2071300 +7200000 -.0000000
.76 «2949777 .7600000 «0000000
«80 4051620 .3000000 -.,0000000
.84 «5361495 .3400000 -.0000000
.88 5814815 .8300000 .0000000
.92 +8270006 .3200000 .0000000
.96 9471315 .9600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 9.0 AND 8 = 2.0
X BETA(X) INVERSE XC ERROR TERM
.04 »0000000 NOT DEFINED NOT GEFINED
.08 .0000000 NOT DEFINED NOT DEFINED
.12 .0000000 NOT DEFINED NOT DEFINED
.15 .0000006 .1600000 -.0000000
.20 .0000042 .2000000 -.0000000
24 .0000207 .2400000 .0000000
.25 .0000791 .2800000 .0000000
.32 .0002505 .3200000 .0000008
.35 .0006865 .3600000 .0000000
N 0016777 .4000000 -.0000000
. bk .0037335 L 4400000 .0000000
o48 .0076828 « 4800000 .0000000
.52 0147851 .5200000 -.0000000
.56 20268642 5600000 .00000090
«50 0453574 .5000000 -.0000000
o6 .0753810 .5400000 .0000000
.68 1206179 .6800000 .0000000
.72 .1830354 .7200000 =-.0000000
.75 .2673064 .75600000 .0000000
.80 .3758095% .3000000 =-.0000000
I J50804RY .8400000 -.0000000
.88 6582759 .3800000 ~-.0000000
.92 8121175 .9200000 .0000000
.96 9418462 «9600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A = 2.5 AND B = 245
X BETA (X) INVERSE XC ERROR TERM
04 +.0016€45 « 0400000 -.0000000
.08 .0090042 .0800000 -+.0000000
.12 «0236¢C74 «1200000 -.0000000
«16 -0463959 .1600000 .0000000
«20 »0771887 »2000000 -.0000000
24 1157809 + 2400000 -.0000000
«28 «1615941 «2800000 .000000N
32 +2138329 .3200000 +0000000
36 «2715348 » 3600000 -.0000000
140 +333€096 +4000000 -.0000000
» b4 «3988727 +4400000 «0000000
48 4660741 ~4800000 .0000000
52 «5339259 2200000 0000000
+56 256011273 +5600000 +0000000
+60 «6663904 .5000000 .0000000
«54 7284652 .6400000 0000000
.68 »7861671 .6800000 .0000000
72 «8384059 7200000 0000000
«76 «8842191 « 7600000 «0000000
«80 «85223113 .3000000 -0000000
«84 +3536041 8400000 .0000000
.88 «9763026 .8300000 .0000000
32 «9909%853 «9200000 +0000000
«96 »3983355 +9600000 »0000008
1.09 1.0000000 1.0000000 0.0000000
A = 3.0 AND B 25
X BETA (X) INVERSE XC ERROR TERM
04 .0004013 » 0400000 -.0000000
»08 +0030¢€25 .0800000 -.0000000
12 «0098465 »1200001 -.0000001
«16 «.0222001 .1600000 «0000000
«20 «04117641 »2000000 -+0000000
24 «0674439 »2400001 -.0000001
28 «1013313 «2800000 .0000000
32 «1428268 «3199¢39 «0000001
«36 «1916134 3600000 -.00000090
49 «2470¢20 «4000000 -«0000000
olehy « 3084076 <44 00000 -+0000000
43 23744778 4800000 -«0000000
«52 L0233 «5200000 »0000C00
+5H +5156008 »5600000 «0000000
5] «5876390 .6000000 «0000000
54 «6584781 «6400000 «0000000
+63 7264148 +H800000 «0000000
72 + 78937521 «7200000 .0000000
« 76 « 3468603 . 7600000 «0000000
«30 « 8352464 8000000 .000000D
« 34 « 9366451 »84000800 .0000000
«933 »36713790 3800000 .0000000
92 «9873232 .3200000 «.0000000
«935 »99376218 9600000 0000000
1.09 1.0000000 1.0000000 0.00000600

138



INCOMPLETE BETA FUNCTION AND INVERSE

«12
«165
«20
28
.32
40
.lfl*
« 43
«52
«60
b4
«638
o 72
75
«80
.34
«92
«36
1.00

3.5 AND B
BETA (X)
0000947
+0010207
0040114
«0104212
«02158599
«.0385909
«0624595
.0938425
1331127
«1803149
22351530
+23969870
3648390
4374079
+5130¢59
«5900434
+6661770
7332714
«8070292
~8671827
«3176295
+9566165
«9830123
«9967658
1.0000000

4.0 AND B

BETA(X)
.0000220
:0003347
.0016085
+0048169
«0111213
«0217628
«0379¢€286
.0638310
.0912844
«1299730
«1772186
«23298632
22967302
«35675¢97
«LL41981
«5247060
«56068862
«5381361
«7655701
«836140¢
.83968154
9448285
.9780729
.3357638

1.,0000000

1]

2.5
INVERSE XC ERROR TERM
« 0400000 -.0000000
.0800000 ~-.0000000
.1200008 «0000000
«1600000 -.0000000
«2080000 -.0000000
« 2400000 .0000000
«2800000 +0000000
« 3200000 --0000000
« 3600000 .0000000
«4300000 -+0000000
<44 00000 -.0000008
+4800000 -.0000000
«5200000 »0000000
+5600000 -.0000000
+6300000 -.0000000
«H6400001 -+0000001
+5800000 -0000000
»7200000 .0000000
« 7500000 «0000000
.8000000 .0000000
« 5400000 .0N000N000
« 838300000 «0000000
.32000080 «0000000
«9569649 +0000001
1.0000000 0.0000000
2.5
INVERSE XC ERROR TERM
« 0400000 -.0000000
.2800000 -.0000000
.1200000 «0000000
.1600000 «0000000
«2000000 -.00000080
«2400000 «000000¢0
.2800000 «0000000
+3200000 -+0000008
« 3600000 «3000000
4000000 -.0000000
4400000 -«0000000
. 4300000 .0000000
.5200000 «00000010
.5600000 -«0000000
.50003080 -.0000003
«5400000 «0000000
.28000080 -.0000000
.7200000 »0000000
. 7500000 .0000080
.B8000008 .0000090
. 3400000 .00000090
».8800000 .0000000
.3200000 .0000000
« 9599999 .0000001
1.3000000 0.0000000
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INCOMPLETE BFEYA FUNCTION AND INVERSE

A = 4,5 AND 8 = 245
X BETA(X) INVERSE XC ERROR TERM
2 04 «0000050 + 0400001 -.0000001
+08 .0001083 .0800000 -.0000000
S .0006366 .1200000 .0000000
15 0021984 «1500000 0000000
«20 « 0056660 .2000000 -.0000000
«24 .0121258 «2400000 «0000000
«28 .02280%586 .2800009 ~-.0000000
«32 .0382898 32000090 ~.0000000
36 » 0619243 .3600000 -0000000
40 .09271890 +4000000 -.0000000
bk «1322436 < 4400000 -.0000000
48 «1810417 »4300000 -0000000
»52 «2392315% «5200000 »0000000
56 « 3064323 «5600000 -.0000000
5610 «3817005 .5000000 -.0000000
+64 4534862 6400000 .0000000
«68 «5496150 .5800000 -.0000000
o772 «56373044 «7200000 +0000000
« 75 «7232229 « 7600000 .0000000
«80 «8036071 .3000000 .0000000
-84 « 3744598 «+ 3400000 .0000900
+83 +9318€83 .83800000 »0000000
«92 »9725197 »92000090 -.0000000
«30 «3346130 +395600000 «00000090
1.00 1.0000000 1.0000000 0.0000000
A = 5.0 AND B 2,5
X BETA(X) INVERSE XC ERROR TERM
<04 0000011 » 0400000 -.00000090
.03 .0000347 »0300000 -.0000000
.12 20002433 .12000100 0000000
16 0009927 .1600000 -.0000000
210 «5028568 .2000000 =«000009017
24 »00668870 »2400000 .0000G600
«28 «0135€57 .2800000 ~.0000000
.32 «024752¢ » 32000090 -.00000090
+36 0416215 + 35999383 »0000001
o410 -16555756 ~4000000 -.0000000
«b4b .0978493 4400000 -.0000000
483 +1395€35 «4A300000 «+0000000
52 -191415¢ 2200000 -+0000000
«56 2536388 »5500000 -.0000009
60 «32585933 5000000 -.00000090
«Hh +40698R6 «56400000 -.0000000
«H8 +4351272 .5800000 -+0000000
72 +58753563 «7200000 00000090
75 .6806218 .7600000 .»0000000
«30 « 7700249 .3000000 «0000009
«34 85108121 »8400000 .0000000
+33 3178252 »33800000 .0000000
«92 «3663712 «2200000 «00000399
<35 «9933113 +3600000 .000000¢C
1.00 1.0000000 1.0000000 0.0000900



INCOMPLETE BETA FUNCTION AND INVERSE

A ; 5.5 AND B = 2.5
ot .ﬁ%gﬁéﬁg ézggggg XC ERROR TERM
. ~.0000000
.08 .0000110 .0800000 -.0000000
12 00003867 1200000 «0000000
.16 «0004LLY2 «1600000 .0000000
.20 0014277 «2000000 -.0000000
24 +003656¢ «2400000 0000000
<28 .0080015 .2800000 .0000000
«32 . 0155860 .3200000 =-.00p000D
+36 +0277539 +3600000 .0000000
A .0459¢cgg L4000600 =-.0000000
o bl .0718701 4400000 .0000000
48 +1068365 + 4799899 +0000001
.52 1521436 .5200000 -.0000000
+56 .2086371 5600000 .0000000
«60 + 2765842 .6000000 -,0000000
Bl «3554907 6400000 -.0000000
.68 4439321 .6800000 =-.0000000
72 «5394162 .7200000 .0000000
.75 .6382¢93 .7600000 -.0000000
« 80 7357¢31 «5000000 .0000000
« 84 8261099 .8400000 .0000000
+83 .9028305 .8800000 .0000000
.92 9596488 .9200000 .0000000
« 36 .9918574 .9500000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 6.0 AND B 2.5
X BETA (X) INVERSE XC ERROR TERM
o 04 .0000001 NOT DEFINED NOT DEFINED
.08 .00306035 .0800000 -.0000000C
12 .0000372 .1200000 .0000000
.16 .0001972 .1600000 .0000000
.20 .0007080 .2000000 ~.0000000
24 00138846 .2400000 .0000000
28 0046852 .2800000 .0000000
.32 0097444 .3200000 ~.0000000
.35 .0183793 .3600000 .0000000
40 .0320615 L4000000 -.0000000
o 4l 0524500 4400000 .0000000
48 .0812821 L 4800000 .0000000
52 .1202230 .5200000 =-.0000000
+56 1706753 .5500000 .0000000
.60 .2335551 .6000000 -.0000000
A . 2090440 5400000 -.0000000
.63 .3963322 .6800001 -.0000001
72 .4933749 .7200000 .0000000
.76 .5956662¢9 .7600000 .0000000
«80 .7012642 .8000000 .0000000
.84 .8005765 . 8400000 .0000000
.88 .886954¢ . 3800000 .0000000
92 .9523760 .9200000 .0000000
.96 .9902506 .9600000 .0000000
1.00 1.,0000000 1.0000000 0.0000008
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INCOMPLETE BETA FUNCTION AND INVERSE

A = 6.5 ANC B = 245
X BETA (X) INVERSE XC ERROR TERM
Ok »0000000 NOT DEFINED NOT DEFINED
.08 .0000011 .08000100 ~-.0000000
12 .0000142 .1169999 0000001
16 .0000870 .1600000 .0000000
+20 .0003488 .2000000 -.0000000
24 .0010701 «2400000 .00000800
»28 «0027258 .2800000 -.0000000
32 0060543 »3200001 0000001
«36 .0120¢76 «3600000 .0000000
40 «0222157 4000000 -+0000000
44 .0380609 4400000 «0000000
248 «05615041 » 4800000 -0000000
52 3945073 «5200000 0000000
556 +1389358 .5600000 0000000
<60 +196313¢ .5000000 ~«0000000
o6l « 2675234 6400000 -+000000¢
+68 23524684 .6800000 0000000
o 72 «L44297149 . 7200000 -0000000
75 «55615496 . 7600000 -.0000000
+80 6657461 .8000000 »0000000
84 T7TH4134 « 8399999 «0000001
.38 «3703081 .8300000 »0000000
32 + 9445781 9200000 »0000000
» 96 «9884L307 »3600000 .00000830
1.090 1.0000000 1.0000000 0.0000000
A = 7.0 ANC B = 2.5
X BETA(X) INVERSE XC ERROR TERM
<04 »0000000 NOT DEFINED NOT CEFINED
»08 «0000003 .0800000 .00000600
.12 «0000054 »12000090 -.0000000
«16 .0000381 «1500000 »3006000
«20 .0001708 .2000000 -.0000000
«24 »0005736 «2400000 ~+0000000
28 0015770 2800000 «000C000
- 32 « 0037409 «3200000 «+0000000
«35 «0079203 «3600000 «0000000
40 201531395 .4000000 -«0000000
bty « 0274804 4400000 «0000C000
48 «0463133 «4800000 «0000000
52 «0739478 + 5200000 -.0000000
+556 «1126008 »5600000 «0000000
«H0 «1643269 .6000000 0000000
54 22306899 «6400000 -.0000000
+68 «3123585 .56800000 «0000000
72 «4086297 « 7200000 «0000000
+ 76 «5169605 +7600000 ~.0000000
«80 +6325035 8000000 «0000000
834 « 7478291 «3400000 «0000000
«88 «85298¢¢€ .8800000 .0000000
«32 +3362815 .3200000 »0000000
« 36 «3865778 - 3600000 .0000000
1.00 1.0000000 1.0000000 0.00800000



INCOMPLETE BFTA FUNCTION AND INVERSE

A =
X
04
»08
12
15
»20
« 24
+28
« 32
«356
40
b4
.48
«52
+55
+ 60
.64
+«68
o 72
« 76
.80
» 84
«838
«92
.96
1.00
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7.5 ANC E = 2.5
BETA (X) INVERSE XC ERROR TERM
0000000 NOT DEFINED NOT OSFINED
<0000001 .0800001  -.0000001
.0000020 .1200000 ~-.0000000
.0000166 .1600000 -.0000000
.0000832 +2000000 -.0000000
«0003060 « 2400000 ~«0000000
0023002 32060000 .0000000
-00%1606 3600000 =+0000000
+0105068 «4000000 ~-.0000000
«0137519 « 4400000 +0000000
£ 0347230 . 4300000 --0000000
20576201 5200000 -+0000000
+0908955% «5600000 +00000080
«1370368 .6000000 -+0000000
+13882323 «64000090 -.0000000
22759204 «6800000 «00000080
«3702257 « 7159999 «0000001
4793184 « 7600000 -.0000000
«+5987€1Y 8000000 -.0000000
-« 7208793 « 3400000 .0000000
+8350838 »8300000 »0000000
« 9275134 .9200000 .00000090
« 3845127 »39600000 .00000080
1.0000000 1.0000000 0.0000000
8.0 ANC B = 2¢5
BETA (X) INVERSE XC ERRQOR TERM
.0000000 NOT DEFINED NOT DEFINED
0000000 NOT DEFINED NOT DEFINED
.0000008 1200001 -.0000001
0080072 .16000090 00060000
26000404 .2000000 -+0000000
+0001624 «2400001 -»00C0001
00052833 .2800000 -+00000040
»0014082 .3200000 +000020¢C
26033482 « 3600000 -.0000000
.0071788 . 4000000 ~.3000000
«0141395 4400000 +0000000
+0259314 +4800009 -+0000000
+ 0447283 «5200000 -.0000000
»0731102 »5599¢39 .0000001
«1138833 .5000000 -.0000000
«169797% .5400001 -.0000001
«2430165 .6300000 «0000000
« 3345381 .71S9939 0000001
< 4433788 76000090 -.0000000
«5657074 .3000000 ~+0000009
«£940267 «84600009 .0000009
«8156889 . 838000090 .0000500
«9133016 .3200900 .0000000
«9822¢%63 »7500000 .7040000
1.0000000 1.3000030 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X

« 04
«08
.12
‘16
«20
24
«28
32
+ 356
.l+0
» bl
48
52
«56
«60
« bl
«68
72
« 76
»530
814
+88
.32
096
1.00

«20

«25
« 32
36
+ 40
44
48
'52
56
«560
o Bl
+53
72
.?6
« 80
B4
'88
'\32
« 936
1.00

3.5 AND B8

BETA (X)

245
[NVERSE

XC ERROR TERM

.0000000 NOT DEFINED NOT DEFINED
0000000 NOT DEFINED NOT DEFINED

«0090003
«0000031
«.0000135
.0000859
.0002970
.0008587
»0021£39
0048864
.0100848
«.0192971
« 0346024
«0586125
0843575
«1450168
« 2134571
« 3015471
»4092434
«5334S60
«65671118
«79788790
«9086741
«37399300

1.0000000

9.0 AND B

BETA(X)
.0000008
«00900000
+5000001
«0000013
«0000034
.0000453
«0001689
«0005218
.001383¢
«0033147
0071639
»0143138
0266852
+0U468489
0778524
+1235195
«1870245
2711898
23763714
25022511
+6403589
«778757¢
+89386587
e 3774154

1.6000000

.1200000
»16060000
.2000009
.2400000
»2800000
» 3200000
«3600000
»4000000
. 4359¢99
»4300000
«52060000
«5600000
«56000000
.6430000
.6753¢99
.7200000
. 7600001
.2000000
.8400000
.3800000
»3200000
- 9600000

1.0000000

245
INVERSE

NOT DEFINED
NOT DEFINED

«1200080
.1600000
.2000000
«2400000
2800000
.3200000
«3600000
~ 4000008
» 4400000
«4800000
.5200000
«5600000
+5000000
.5400000
.5800000
»7200000
. 7600000
.3000000
8400000
.8800000
9200000
+ 9600000

1.0000000

-0000000
0000000
0000000
0000000
0000000
.0000000
0000000
.0000000
0000001
0000000
-0000000
0000000
0000000
0000000
0000001
0000000
0000001
0000000
0000000
0000000
0000000
0000000
.0000000

i

[

(o= ]

XC ERROR TERM
NOT DEFINED
NOT DEFINED
»0000000
.0000006
»0000000
-0000000
-0000000
0000000
«0000000
0000000
-0000000
+0000000
.0000000
0000000
0000000
0000000
. 0000000
«0000000
.0000000
-.0000000
.0000000
-.0000000
«0000010
.0000000
0.0000000

§



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X

« 04
«03
.12
I16
«20
OZL}
«28
«32
35
ol‘}o
.I*L"
48
«52
+56
+50
«6Y4
58
72
+ 76
«30
« 84
«88
«92
«96
1.00

.08
12
.16
.20
24
.28
.32
.36
40
A
48
.52
.56
.60
YA
.68
.72
.76
.80
.84
.88
.92
«96

1.00

3.0 AND B

BETA (X)
«00056022
«0045253
.0143189
«0317587
15782040
+0393258512
21376473
1905263
22508973
» 3174400
23885753
«4625400
«537LEQD
«E11424L7
+5825€080
«7431027
« 8094737
«8523522
«3067488
294208006
«9682413
«9856811
« 9954747
»99933¢78

1.0006600

3.5 AND B

BETA (X)
.0001487
«0015764
.0060928
«0155592
«0315265
«0555915
.0883088
«1301513
«1809954
22402318
+3067978
«3792249
«4557046
«5341E56
«6123€£51
«6879¢17
£ 7587733
8226263
«8777387
«3227€26
9569402
.9802680
23936642
«9991436

1.0000000

3.0
INVERSE XC ERROR TERM
< 0400000 -.0000000
.030800090 -«0000000
.1600000 .0000000
.2400000 ~-.0000000
.2800000 .0000000
« 3200000 »0000000
c3600000 -+0000000
«4000000 -«0000000
» 4400000 «0000000
»4759999 0000001
. 5199999 .0000001
«5600000 0000000
6000000 0000000
.5400000 «0000000
«.6300000 «0000000
» 7159599 »0000001
« 7599699 «0080001
.80060000 »00000080
.8400000 «0000000
.8300000 3000000
9200000 «0000000
+«3500000 ~0000000
1.0060000 g.0000000
3'0
INVERSE XC ERROR TERM
0800000 ~,0000000
.1200000 .0000000
.1600000 -.0000000
»2000000 -.0000000
.2400000 .0000000
».2799999 .0000001
»3200000 -.0000000
«3600001 -.0000001
.4000000 -.0000000
« 4400000 ~-.0000000
.4800000 ~-.0000000
.5200000 »0000000
«5600000 -.0000000
.5000008 .0000000
.6400000 +0000000
«5800000 .0000000
.7200000 .0000000
.7600000 .0000000
.3000000 .0000000
. 8399999 .0000001
9800000 .0000000
»,3200000 .0000000
.9600000 .0000000
1.0000000 0.00000080



INCOMPLETE BETA FUNCTION AND INVERSE

A = 4.0 AND B = 3.0
X BETA (X) INVERSE XC ERROR TERM
W04 .0000360 .0400000 .0000000
.08 0005384 .0800000 -.0000000
W12 .0025431 .1200000 .0000000
.16 0074816 .1600000 =-.0000000
.20 .0169600 .2000000 .0000000
.24 ,0325€71 2400000 0000000
.28 .0557124 .2800000 .0000000
.32 0874932 .3200000 ~.0000000
<36 .1285914 . 3600000 .0000000
W40 .1792000 4000000 .0000000
AN .2389786 4400000 -.0000000
48 .3070388 L,4800000 -.0000000
.52 .3819588 .5200000 .0000000
.56 4618279 .5600008 =-.0000000
.60 «5443200 .6000000 -.0000000
Bl 6267368 6400000 .0000000
.68 7064407 .6800000 .0000000
W72 7804168 .7200000 .0000000
.76 8460648 .7600000 .0000000
.80 .30112400 .8000800 .3000000
.84 «9439641 . 8359999 .0000001
.83 .9739053 . 8800000 .0000000
.92 .9914879 .3200000 .0000000
+ 96 .9988316 «9600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 4.5 ANC B = 3.0
X BETA (X) INVERSE XC ERROR TERM
i .0070085 . 0400001 -.0000001
.08 .0001809 .0800009 ,0000000
.12 0010447 .1200000 .0000000
.16 0035420 1600000 .0000000
.20 .0089586 .2000000 ~.0000000
24 .0188019 «2400000 .0000000D
.28 « 0346555 .2799999 .0000001
.32 .0580245 .3200000 .0000000
.36 .0901833 . 3600000 .0000000
o440 13203865 4000000 -.0000000
AN »1839991 4400000 -.0000000
438 «2459036 4800000 .0000000
e52 «3159394 .5200009 . 0000000
+55 +3956300 .5600000 -.0000000
« 50 4798533 ' ,6000000 -+0000000
S +5669088 «5400000 -.0000009D
.58 6536362 .6800009 .0000000
.72 7365897 .7200000 «0000000
.76 8122711 « 7600000 .0060000
.80 8774259 .3000000 .0000000
.84 +9294054 3400000 0000300
.88 « 9655577 . 8759939 .0000001
.92 .988G9319 .9200000 .0000000
.96 « 99834574 «3500000 .0000000
1.900 1.0000000 1.0000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE
A =

5.0 AND B = 3,0

X BETA (O INVERSE XC ERROR TERM
<04 «0000020 . 0400000 -,0000000
.08 0000600 .0800000 -.0000000
12 +0004234 .1200000 «0000000
24 .0107209 . 2399939 .0000001
.28 .021299¢ +2800000 -,0000000
« 32 «0380373 .3200000 -«.0000300
«36 0625462 .3600000 .0000000
40 +0962640 »0000000 -«0000000
Lk 1402448 4400000 -+0000000
«438 +1950779 + 4300000 «0000000
«52 2606679 «5200000 «0000000
«56 «3351EE7 .5600000 -+0000000
«60 «4139047 .6000000 -«0000000
264 «5033831 +5400000 «0000000
«H8 «5013456G «5800000 ~«0000000
«72 «5919265 « 7200000 +00000090
« 76 «77688540 « 7600000 -0000000
«30 +8519£810 .3000000 «0000000
« 84 «913374¢ + 3400000 «00000080
«883 +3583£12 «380600100 «0000000
«92 «39859860 9199939 «0000001
1S «3980162 + 2600000 «0000000
1.00 1.0000000 1.0000000 0.0000000

A = 5.5 AND B 3.0

X AETA(X) INVERSE XC E£RROP TERM
+ 04 «0090005 « 0400000 -.000000¢0
«03 «000019¢6 . 03000080 -,000000¢0
«12 «0001897 .1200000 «0000900
«16 «0007¢€47 «15¢€9¢99 »3000001
«20 «00240¢9 .2000000 -.0000000
20 +00Aa0481 «2400000 «00000GCH
«25 «0129%58 +2800008 «30000089
.32 « 0246855 . 3200000 -.0000000
«35 « 3429610 . 3600000 «0000000
Y] .068523¢ L4000000 -.0000000
bl »1059537 L 4400001 -.0000001
43 «1534675 +4800008 +0000000
52 02127113 .2200008 -+0000000
«56 «2835701 «56000080 -.0000008
.60 L2650098 LAD00000  =.0000000
5l 4549745 .65399999 +0000001
«08 « 5503634 .68000080 -+0060000
.72 6471117 .7200000 .0000000
o 7H S7TLNL0N22 .7600000 .00060000
«30 .8250368 .3000000 .0000008
« 84 .8959%8Y .53400000 .0000699
« 98 . 94322172 .3300000 »N0090048
«92 «39826432 .9199999 ,0000001
.95 .9975051 «9600000 0000000
1.00 1.0000000 1,0000000 0,0000000



INCOMPLETE BETA FUNCTIGN AND INVERSE

A = 6.0 AND B = 3.0
X BETA (X) INVERSE XC ERROR TERM
« 04 .0000001 . 0600001 .0000001
«03 .0000064 .0800000 -.0000000
+12 00006873 .,1200000 0000000
+16 «5003499 .1600000 ~.0000000
«20 0012314 20000040 «0000000
« 24 .0033805 «24500000 .0000000
+28 «0078097 « 2799399 .0000001
«32 .0158811 « 3200000 ~.0000000
35 «02392¢9y4 «3608000 .0000000
«40 »0498074 .4000000 ~-.0000000
Ny 20734247 «4400000 «0000000
«48 «1198402 +4800000 »000600800
52 «1723681 »5200000 -.0000000
«56 «2376483 .5600000 «00000040
+50 «3153¢4p .56000000 -+0000000
54 «4041805 .6400000 -.0000000
«63 «5012¢77 .56800000 «00000G0
72 25027284 «720000C0 .0000000
« 75 7032777 . 7600000 «0000000
« 30 « 7969178 .5000000 «0000000
«84 «8774020 . 8400000 «00000090
.83 +933921038 »8800000 -0000000
92 «9788995 » 31999399 »0000001
+9p 9369203 «9600000 .0000000
1.08 1.0000000 1.0000000 0.0000000
A = 6.5 AND B = 3.0
X BETA (X) INVERSE XC ERROR TERM
« Ok «0000000 NOT DEFINED NOT DEFINETD
.08 «0000020 -.038000040 -.0000000
.12 « 0000265 +1139599 .0000001
«156 .0001588 +1600000 -.0000000
«20 + 0806240 .20000090 -.0000000
24 .0018742 «2400086 .0000000
«28 «5046B704L «.2%80000¢0 -0000000
» 32 .01013381 .3200000 -.0000000
«36 20197791 « 3600000 .0000040
49 «035425¢ «4000000 20000000
A + 0591265 « 4400000 .0000000
<43 «0929£39 «4800000 0000000
52 «1333041 5200000 ~.0000000
556 «»1979¢71 «5600000 .0000000
«50 22710469 «5000000 -.0000000
«6b 2« 3572863 «56400000 «0000000
+68 24546013 6800000 -+0000000
72 «5592¢€05 . 7200000 «0000000
« 75 +6659199 . 7600000 «0000000
+80 7678851 .3000000 -0000000
« 834 285772830 « 8400000 .0000009
«33 +92836394 .8800000 «+000009090
«92 e 9747537 « 3200000 -»0000000
+ 936 «»9962588 .9600000 .0000000
1.00 1.0000000 1.0000000 0.0000009
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_INCOMPLETE BETA FUNCTION AND INVERSE

A= 7.0 AND B 3.0
X BETA (X) INVERSE XC ERROR TERM
.04 0000000 NOT DEFINED NOT DEFINED
.08 0000007 .0800000 -.0000000
12 0000103 .1200000 -.0000000
.16 .0000715 .1600000 0000000
.20 .0003139 .2000000 -.0000000
.28 .0027735 .2300000 0000000
.32 0064277 .3200001 -.0000001
.36 .0132818 .3600000 0000000
40 .0250348 .4000000 =.0000000
4t 0437436 4400000 0000000
48 .0716881 L4800000 0000000
.52 1111469 .5200000 -.0000000
55 1640878 5600000 0000000
60 .2317870 .6000000 -.0000000
64 C3144075 .6400000  ~.0000000
.58 4105864 .6800001  =-.0000001
72 5170982 .7200000 0000000
.76 .6286 88 .7600000 =.0000000
.30 .7381975 8000000 .0000000
.84 8371123 .8400000 0000000
.58 .9167411 .8800000 0000000
.92 .9702068 .9200000 0000000
.96 .9955176 .9600000 0000000
1.00 1.0000000 1.0000000 0.0000000
= o5 ANC B = 3.0
* X 7~§ETA(X) INVERSE XC ERROR TERM
.04 .0000008 NOT DEFINED NOT DEFINED
.08 .0000002 ., 0800001 =-.0000001
.12 0000040 .1200000 ~-.0000000
.15 .0000320 1600000 0000000
.20 0001568 .2000000 =.0000000
.24 0005642 .2400000 =-.0000000
.28 0016367 2800000 0000000
.32 0040504 .3200000 0000000
3600000 =.0000000
.36 0088658 . 0
40 0175898 5000000 ~-.000000
o 0321828 4400000 0000000
48 .0549862 L4800000 0000000
2 .5200000 ~-.0000000
.52 088547 000000
.56 .1353313 5600000 .0 :
60 .1973221 6000000 -:neooggo
64 .2755288 6400000 =.0000000
68 3694467 5800000 .00000
72 4765453 .7200000 0000000
t o . N 7600000 0000000
.76 .5918960 . 000000
.30 .7080955 8000000 +0000000
.34 .8150%16 8400000 +0000000
.88 .9043738 L8800000 0000000
.92 .9652521 .9200000 +0000000
.96 .9946942 9600000 0000000
1.00 1.0000000 1.0000000 0.



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
04
.08
«12
«15
+ 20
24
.28
32
.36
40
bl
48
«52
«56
«60
»blh
«58
o 72
+756
«80
'8"
+88
«92
«96
1.00

<16

.32
36
40
bl
o483
52
«56
-60
64
«68
72
« 75
37
84
»33
«92
«9%
1.00

8.0 AND &
BETA{(X)

.0000001 NOT DEFINED NOT

.0000015
«0000142
.0000779
.0003068
» 00309605
.0025384
«0058864
«012294¢
«0235583
«0419713
0702151
#»1111243
1672848
«2405373
»3312783
«4378290
«5558051
«BT777C95
« 7335385
«8913182
9563246
«3337863
1.0000000

B.5 ANC B
BETA(X)
.0000000
«-0000000
2300000¢€
.0000063
.0000385
«0001660
.0095¢608
.0015829
»0038833
«0085529
«0171€6862
.0318¢58
« 0554447
«09038304
«1412¢€13
«2092507
«2951002
«4011890
«5206356
«6475088
« 77039643
WA776267
9542011
+9927¢17

1.0000000

3.0
INVERSE XC ERROR TERM
0000000 NOT DEFINED NOT DEFINED
DEFINED
.1200001 -.0000001
+1500000 .0000000
.2000000 -.0000000
2400000 ~-.0000000
«2799999 .0000001
»3200000 «0000300
03600000 “OGOOODUO
«4000000 -.0000000
«4400000 .0000000
.4800000 -.0000000
«5200000 -.0000000
.5600000 .0000000
.56000000 -«0000000
«5400000 -.0000000
.5800000 .0000000
.7200000 ~0000000
7600000 -+0000000
-»3000000 »0000000
. 8400000 «00000D0
.8800000 .0000000
.9200000 .0000000
»3600000 .0000000
1.0000000 0.0000000
3.0
INVERSE XC ERROR TERM
NOT DEFINED NOT DEFINED
NOT DEFINED NOT DEFINED
«1200000 .0000004
«1600000 -.0000000
.2000000 -.0000009
«2400000 -0000000
.2800000 «0000000
» 3200000 -0000000
«3500000 -.0000000
24000000 -+0000000
» 4400000 «0000000
«4800000 ~-0000000
»5200000 -.0000000
«55998999 0000001
«56000000 -.0000000
.5400000 -.0000000
.6800000 0000000
.»7200000 .0000000
« 7600000 -+00000090
.3000000 .0000000
. 8400000 .0000000
.8800000 .0000000
.9200000 «0000000
+9600000 .2000000
1.0000000 0.00800000
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INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
Ok
«08
«12
«16
20
24
«28
‘32
«36
« 00
ol
48
52
«56
+50
« 64
Y
£ 72
«76
+80
«84
83
.92
«96
1.090

<44
48

«55
«b60
<6k
06%
.72
«75
+30
«3h
« 38
.32
«35
1.00

9.0 AND B

BETA(X)

3.0

INVERSE XC

ERROR TERM

«+0000000 NOT DEFINED NOT DEFINED
-+0000000 NOT DEFINED NOT DEFINED

0000002
.0000028
.00001389
.00060894
0003259
.00098286
+0025585
0059245
«01245864
0241413
.0436112
«074049¢
«11891438
«1814410
«2638673
3664868
4855654
»56174015
« 7479110
«8533530
9481000
.9917087
1.0000000

3.5 AND B
BETA(X)
.»3002203
.0022¢31
«0037361
.0219231
0438115
«0756422
1179749
«»170€364
23277656
« 3029507
+3792263
«4533106
»5406894
6207737
«5970433
« 7572234
+82983¢€36
.8820251
«9243578
«95561885
.3730€69
297312639
9977019
.9947797

1.04000000

H

151

«1200000
«1600000
2000000
+ 2400000
«2800000
32000090
+3600000
«4000000
«4399¢39
+ 4300000
«5200000
«5600000
60000080
+6400001
«6300000
. 71893999
« 7600000
.3000000
«8400000
» 87583999
»3200000
» 3500000
1.000000¢0

3‘5

INVERSE
. 0400000
. 0800000
.1200000
.1559699
.2000000
L24300000
.2800000
.3159¢99
.3500000
. 4000000
L4500000
L4300000
.51¢92¢99
.56000090
.5000000
. 5400000
.»800000
.7200000
.7500000
,8000000
L3400000
. 3300000
.3200000
.3600000
1,0000000

XC

«+00000080
0000000
-+.3000000
«0000000
.»0000000
.0000000
»00000090
-.0000000
.0000001
-»008060000
-.0000000
-0000000
-.0000000
-.0000001
«00000080
+0000001
~.0000000
--0000009
.0000000
.0000001
.0000000
.0080000
0.0000000

ERROR TERM

-.0000000
-.3000000
«0000000
0000001
-.30000900
.3000060
.0000000
«2000001
-.0000000
-.0000000
+00000049
-.000C000
0000001
.00000080
00000990
»0000100
.0000008
-0000000
«00080007
«0000000
«0008000
«0000009
.0000090
»0000000
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 4.0 AND B = 3.5
X BETA(X) INVERSE XC ERROR TERM
0k «»0000554 « 0400000 -.0000000
«08 0008148 .08004000 -.0000000
«12 «0037833 .1200000 «000000C0
.16 .0109358 .1600000 -.0000000
20 « 0243445 .2000000 -.0000000
24 0458824 «2400000 .0000000
«23 «0769¢G77 .2800000 «0000000
.32 »1185560 . 3200000 -.0000000
+36 »1707450 . 3600000 -.0000000
40 «2330378 .4000000 -.0000009
o bl «30420986 4400000 ~«0000000
43 23824026 »4800000 --0000000
52 24652335 5200000 «0000080
+56 «5499371 +5600000 -.3000000
«50 26335401 .6000000 0000000
254 £+ 7130571 » 53699899 5000001
v68 »7857007 .6800000 0000000
72 «» 8490958 « 7199999 0000001
« 76 «9014873 « 7600000 «0000000
«80 «341926¢ .8000000 «0000000
« 84 9704207 .8400000 .07000000
.38 35830178 «3800000 «0000000
92 + 9957956 3200000 .0000000
96 +«93968738 «35000090 .0000000
1.00 1.0000000 1.0000000 0.0000000
A= 4.5 ANpD B 3.5
X BETA(X) INVERSE XC ERROR TERM
«J4 »0000137 »0400000 ~.0000000
«-08 .0002835 .»0800000 -.00000090
12 .0016086 .1200000 -0000008
16 0053559 «1600000 .0000000
«20 .0132651 .2000000 -.0000000
24 «0273697 «2400000 .3000000
28 «0494530 .2800000 0000000
« 32 0811167 » 3200000 -.0000000
» 36 21234311 .3600000 -0000000
240 «1768110 «4000000 -.0000000
LG »24091690 <4400000 --0000000
48 « 3146107 4800001 -«0000001
«52 23953896 «5200000D .0000000
+«56 +L4B82LE3S « 5589999 -.0000001
«60 «5709099 .6000000 «0000000
B4 +5578780 .6400000 .0000000
«b8 » 7398441 .5800000 «0000000
72 «8135034 . 7200000 »00000090
76 +8760855 .7600000 «0000000
.80 «9256723 «8000000 .0000000
« 84 «9614893 « 3400000 «0000000
» 88 2841385 .8800000 .0000000
» 32 » 9956874 «3200000 «0000000
«36 «9995730 «9600000 .000g000
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =

5.0 AND B = 3.5
X BETA (X) INVERSE XC ERROR TERM
04 .0000033 . 0400000 -,0000000
.08 .0000971 .0800000 ~.g000000
.12 0006733 . 1159399 .0000001
+16 +002583s6 .1599999 .0000001
.20 <0071543 +2000000 ~.0000000
o 2h «0160S46 22400000 .0000800
28 203132867 2800000 -.0000000
32 «0547699 . 3200000 -.0000000
.36 «033810640 32600000 «0000000
ol «1886478 4400000  -,0000000
48 «2561263 4800000 «0000000
252 » 3338009 .5200000 .0000000
«56 +4135659 «55600000 -.0000000
«60 «5104¢€738 .60000080 -+0000000
aHh «6028717 «6400000 «0000C00
+68 «6827172 «.H8000080 »0000000
« 72 « 7758592 » 7200000 «000000D
«75 « 8484796 «7600000 «00007000
«810 «3075463 .8000000 .00008000
« 84 +9512833 «3400000 «00000C0
«88 2 27¢565¢9 .8800000 .0000000
92 +3943616 .3200000 «-00009000
«96 29994327 «36000080 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 5.5 AND B = 3.5
X BETA ) INVERSE XC ERROR TERM
« 04 « 00000608 « 0400000 ~-+0000000
«03 «.0000328 »0800000 -.0000000
«12 .0062781 . 1200000 «0000000
«15 «0012301 .16000080 «0000000
«20 «0033011 .20000080 -+0000000
24 +00934890 » 2400000 «0000000
+28 .0186079% «2800001 -+0000001
«32 » 0365558 »3200000 -+«0000000
e 36 « 0621677 « 3600000 .0000000
L0 « 0683242 4000000 ~.0000000
o ity «1462503 + 4400000 -.0000000
48 +2065682 « 4800000 .00000G00
«52 22789436 «5200000 .0000000
«56 « 3619799 5600008 -.0000000
60 W4531796 .5000000 -.0000000
«Hlk «54G01886 . 56400000 .00000300
«h8 «H 451523 .5800000 «00000040
72 » 7367590 .7200000 .0000000
» 76 «8130168 . 7600000 .0000000
80 + 8875964 .30006000 «0000000
«84 «9398290 «8400000 .0000000
.88 .9743798 .8800000 .0000000
.92 .9928043 .3200000 0000000
.96 L9992 4L +3600008 .0000000
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
04
«03
12
+16
«20
224
«28
.32
+36
4
o8
«52
«56
«60
+ 64
«58
72
o756
«30
«84
.88
«32
«35
1.00

.12

«21
24
«23
«32
«35
«40
oLl
48
+52
+55
«60
b4
638
72
76
»80
« 84
88
«92
«96
1.00

6.0 AND B

BETA (X)
.0000002
.0000109
»0001135
»0005790
.0019973
«0053710
«0121448
«0241525
0434809
.0722568
«1123770
«1652073
.2312835
«3100540
«3997027
4970937
«53787490
+ 6967636
«7880508
«3662899
«9271702
«9684799]
«9910028
+9930655

1.0000000

5.5 AND B

BETA (X)
.0000008
«0000036
«0000459
.0002699
»006103393
.3030568
.007452¢
51581438
.030133¢
+0526591
0856642
«1311349
«1904142
2638405
»3504332
4476803
«5514935
+6563266
«7559300
8435064
«3133635
.9618¢12
+J889462
«9688334

1.0000000

3.5

INVEKRSE
-0400000
»0800000
.1200000
«1600000
.2000000
+ 2400000
.2800000
. 3200000
3600000
«+4000000
~4400001
+4800000
5200000
.2600000
.5000000
.5400000
«.6800001
.7200000
« 7600000
«8000000
. 8399399
+ 8800000
»3200000
»3600000

1.6000000

3.5
INVERSE

NOT DEFINEQD

154

»0800000
«1200000
.1600000
.2000000
2400000
«2800000
»3200000
« 3600000
.4000000
4400000
»4800000
«5200000
«5600000
.5000000
.6400000
.680000D
» 7200000
. 7600000
«8000000
.36400000
+8800000
»3200000
+3600000
«+0000000

XC ERROR TERM
-.0000000
«0000000
»0000000
.0000000
.0000000
.0006000
-0000000
.0000000
-0000000
.0000000
s0000001
-0000000
.0000000
«0000000
»0000000
»0000000
+0000001
+0000000
.0000000
-0000000
»0000001
«0000000
»0000000
.0000000
.0000000

i

[ | 1

]

o

XC ERROR TERM
NGT DEFINED
0000008
.0000000
.0000300
0000000
»0000000
«0000000
«0000000
-0000000
-+0000000
«0000000
.0000000
‘QGODOOOD
-0000000
-.0000000
-+.0000000
-+0000000
0000000
«0000000
«0000000
.0000000
.0000008
.0000000
.0000000
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
«04
«08
12
«16
«20
o2k
«32
«36
40
b4ty
438
«52
+56
«50
« 64
58
72
«76
.80
«84
«88
232
+36
1.00

560
»68

«76
«830
-84
«83
«92
«96
1.00

7.0 AND 8 3.5
BETA(X) INVERSE XC ERROR TERM
-ggggguo NOT DEFINED NOT DEFINED
. 12 .0800000 -.000
.0000184 «1200000 -.ogogggg
«0001247 «1600000 -.0000000
«0005351 +2060600 ~-.0000000
«0017250 +2400000 -.0000000
«00453690 +2800000 -.0000000
0102727 +3200001  -.0000001
«0207221 « 3500000 «0000000
+0380508 «4%000000  -.0000000
0648349 4400000 «0000000
«1033824 +4800000 «0000000
«1557¢€24 «5200000 -+0000400
222317486 +5500000 «0000000
« 3055524 .5000000 -.0000000
+ 4011884 « 04003000 --0000000
«5065084 «5800000 ~.0000000
+51608¢1 » 7200000 «0000000
« 7229891 . 75893899 «0000001
»819532¢ .8000000 «0000000
« 8984757 ~ 8400000 «0000000
«354€8199 .8800000 »3000000
9866251 .9200000 «0000000
«93985659 +9600000 +5008000
1.0000000 1.0000000 0.0000000
7+5 AND B 3¢5
BETA(X) INVERSE XC ERROR TERM
«0000000 NOT DEFINED NOT DEFINED
2000000y » 0800001 -.0000001
«0000073 «1200000 -.0000000
.0000571 .1600000 -,0000000
« 0002744 .2000000 -.0000000
«0009662 «2400000 ~.0000000
«0027404 « 2799999 .0000001
~ 0056249 + 3200000 .0000000
«014150¢ . 3600000 -+0000000
20273677 «4000000 ~«0000000
20487533 + 44033000 «0000000
.0810007 . 43800000 «0000000
«1266730 «5200000 -.0000000
« 1877447 .2600000 .0000000
« 26507456 .5000000 -.0000000
«3578791 .6400000 -.0000000
+4633101 .5800000 -.0000000
« 5762616 . 7200000 ~0000000
«6895432 .7600000 .0000000
« 7945574 .23000000 »0000000
«8825R20 . 8400000 »0000000
« 9466743 . 8799999 .0000001
« 98403156 .9200000 .0000000
«9982¢€06 .9600000 .0000000
1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =

X
nDL}
.08
212
o156
.?D
24
.28
«32
+36
QL}O
44
« 48
52
+56
.60
«bh
«568
o 72
+76
« 30
« 34
+88
«92

1.00

« 84

.92
« 95
1.00

8.0 AND B = 3.5
BETA (X) INVERSE XC ERROR TERM
.0000000 NOT DEFINED NOT DEFINED
.0000001 .0800000 -.0000000
.0000029 .1200001 -.0000001
-0000260 »1500000 .0000000
.0001395 .2000000 -.0000000
0005375 «2400000 ~.0000000
20016447 .2800001 -.0000001
~0042548 .3200000 .0000C00
.0036028 « 3600000 -.00060000
0135436 .4000000 -.0000000
0364455 +4400000 «0000000
9631079 «4800000 »0000000
«1024¢€60 5200000 -.0000000
21571463 »5500000 .0000000
«2288871 «5000000 -+0000000
3178877 »5400000 -.0000000
42219190 .6800000 .0000000
«5372527 .7200000 0000000
+6558825 «76008600 .0000000
« 7687675 «3000000 0000000
»3657638 « 3400000 +0300000D
»3380682 .8800000 .0000000
«3811592 «3200000 .00000010
«3979152 »3600000 ~»0000000
1.0000000 1.0000000 0.0000000
3.5 AND B = 3.5
BETA(X) INVERSE XC ERROR TERM
.0000000 NOT DEFINED NOT DEFINED
«0000000 NOT DEFINED NOT DEFINED
-0000011 »1200000 -00000080
»3000118 «1600000 ~-.0000000
.0000705 .2000000 ~-0000000
«0002972 2400000 -»0000000
.0009811 .2800000 -+0000000
.00827039 « 3200008 «0000009
0064792 36000080 -«0000000
«.013878¢ »40000090 -+00000030
.0270289 « 4400002 «0000000
«0483148 «4800000 -.0000000
«0824791 «5200000 -+0000000
+1309266 «5600000 «0000000
1957878 6000000 -+3000000
«2812486 .5400000 -+0000000
«3833571 .6800000 »0000000
«4993415 .7200000 «0000000
5222712 « 7600000 -.0000009
7423451 »3000000 0000000
+8431968 8400000 +»0000000
«9288198 38080000 .0000000
«3780030 » 3200000 »0000009
«3975274 «3600000 .30009000
1,0000000 1.0000000 0.0000000

156



INCOMPLETE BETA FUNCTICN AND INVERSE

A = 9.0 AND B = 3.5
X BETA (X) INVERSE XC ERROR TERM
<04 -0000000 NOT DEFINED NOT DEFINED
.08 +0000000 NOT DEFINED NOT DEFINED
12 »0000004 <1200000 0000000
.16 +0000053 «1600000 +0000000
« 20 .0000354 .2000000 ~-.0000000
24 «008163¢4 «2400000 -00800000
.28 .0005821 «2800000 .0000000
.32 0017131 . 3200000 «0000000
.36 «0043489 «3500000 .0000000
<40 .0038063 .4000000 ~-,.0000000
A .02005856 + 4400000 .0000000
o438 «0377350 «4800000 -.5000000
.52 «0660812 »5200000 ~-,0000000
+56 .1086154 .5600000 .0000000
+60 +1685133 +6000000 ~-.0000000
.64 £2479152 +6400000 ~,0000000
.68 3469377 .5800000 .0000000
.72 +4627551 .7200000 .0000000
.75 .5889439 . 7600000 .0000000
<80 «7154642 .8000000 .0000000
.84 »8296990 .8400000 .0000000
.88 .9189509 .8800000 .0000000
.92 « 9745591 .9200000 .0000000
+96 «3970952 + 9563599 .0000001
1.00 1.0000000 1.0000000 0.0000000
A= 4,0 AND B = 4.0
X BETA (X) INVERSE XC ERROR TERM
« 04 .0000813 . 0400000 -.0000000
.08 .0011763 .0800000 ~,0000000
.12 .0053693 .1200000 .0000000
.16 .0152503 .1600000 =-.0000000
220 «0333440 .2000000 ~-.0000000
24 .0616955 «2L00000 .0000009
.28 .1015962 .2800000 .0000000
$32 e 1534344 .3200000 ~-.0000000
«36 22166517 .3600001 -.0000001
40 «2837920 .4000000 -.0000000
A «3706237 »4399999 .0000001
o8 4563199 L4800000 -.0000000
.52 .5436801 .5200000 .0000000
«5h «5293763 «5600000 +»0000000
.60 +7102080 .5000000 .0000000
«64 .7833483 .6400000 «0000000
.68 +8465656 .5800000 .0000000
72 .8984038 .7200000 .0000000
+ 76 .9383045 7600000 »00000090
.80 «3666560 .8000000 .0000000
o84 «9847497 .8400000 .00009390
.38 .83946307 . 8300000 .0000000
.92 +9988237 .9200000 .0000000
<96 »9599187 9600000 0000000
1.00 1.0000000 1.0000000 0.0000000

157



INCOMPLETE BETA FUNCTIGCN AND INVERSE

A = 4.5 ANO B o0
X BETA(X) INVERSE XC ERROR TERM
04 .0000207 . 0400000 -.0000000
+08 0004228 .08060000 -,0000000
.12 .0023572 ,1200000 0000000
.16 «00770840 .1600000 .0000000
.20 +0187815 .2000000 0000000
2 .0379325 »2400000 .0000000
28 «0672052 .2800000 .0000000
- 32 .1080324 .3200000 ~.0000000
«35 »16101638 +3600000 .0000000
40 2258059 «4000000 ~+00000090
48 « 3845578 4300000 ~-.00000C00
52 «4732815 5200000 »00000090
+«5h «5837198 .5600000 0000000
« 50 «6521187 .50100000 «0000000
Bl « 7348104 6400000 0000000
+68 «8085455 .6800000 +0000000
72 .8708067 .7200000 0000000
76 «9200744 « 7500000 .0000000
«830 9550095 .3000000 0000000
84 «3795188 . 8400000 ~3000000
.88 «9926624 « 8799999 »0000004
«92 +9983649 » 3206000 »00000030
«96 »9998851 »36080000 20000000
1,08 1.0000000 1.0000000 0.0000000
A = 5.0 AND B = 40
X BETA (X) INVERSE XC ERROR TERM
« 04 0000052 «0400000 ~.0000600
.03 «D001493 .0800001 .0000001
«12 .0010169 .1199999 »0000001
+16 .00838303 »1600000 -0000000
«20 «0104064 »2000000 «0000000
2L 0229548 +2400000 »00000090
+28 -0437826 «2800000 +0000000
«32 «0749c4Y4 «32060000 +0000000
» 356 «1180242 «36060000 »0000000
40 «173670¢4 24000000 .0000000
o by « 2416115 »44500000 «00000090
248 3204741 +4800001 -.0000001
52 24078342 «5200000 .0000000
«56 «5003841 5600000 -0000000
«60 +5340 EBY4 .6000000 +0000000
64 6847209 6400000 0000000
«68 «7680¢57 .68000080 .0000000
72 «8405901 » 7199999 0000001
75 »8995638 . 7600000 00000090
«80 « 3437184 .8000000 «0000000
« 84 «9733297 ~8400000 «0000000
.88 «3902784 .8800000 «0000000
«92 «e9377CS67 «3200000 «0000000
»96 »3398L426 9600000 «000000D
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
-0t
'08
.12
16
«20
24
«28
32
«36
40
A
.L.S
+52
«56
«60
.614»
«5H8
« 72
«76
«80
«84
»88
+92
« 36
1.00

«12
«15
+20
24
«28
32
«35
40
o 4l
.L’-%
‘52
«56
«60
«Hh
.68
72
o 7Hh
« 30
«BYy
.83
.32
95
1.00

5.5 AND B

BETA(X)
0000013
.000051¢9
.0004322
0018757
«0056843
.0137004
«0281454
+0513568
«0854611
1320385
-.1918036
«2643508
« 3482078
4434540
«5372751
«6340£95
«7259272
«8081721
«8769531
9298150
» 9661552
3874494
«93871072
« 3387899
1.0000000

6.0 AND B
BETA(X)
.0000003
.0000178
«3031813
»00090568
«0030¢€06L
«0080784
«01788321
0347877
0612147
.0993526
«1507869
« 2151445
22348105
« 3847691
4326097
+5837263
«5HB27203
«7733888
»8524552
«91436583
.3579813
‘08141503
«3962 848
.9937257

1.0000000

4.0

INVERSE x¢C

+ 0400000
.0800080
«1200000
.1600000
.2000000
«2L00000
«2300000
«3200000
« 3600000
»4000000
24400000
~4300000
«5200000
«5600000
.6000000
«6400000
«H8000080
« 7158939
« 7599999
.8080000
« 3500000
8800000
«9200000
+3600000
1.0000000

l*.o

INVERSE
«0400008
« 03300000
.1200000
<1600000
.2000000
«24000090
.28000080
. 3200000
«3500000
L, 4000000
«4400000
.4800000
2200000
.5600000
.50000080
.6400000
.6800000
.7200000
. 7600090
.3000000
. 3400000
.8300000
. 9200000
+ 3559999
1.0000000

XC

ERROR TERM

~.0000000
~.0000000
0000000
0000000
-.0000000
0000000
-.0000000
~.0000000
0000000
-+0000000
-.0000000
.0000000
0000000
-.0000000
0000000
0000000
0000000
.0000001
0000001
0000000
.0000000D
0000000
0000000
0000000
0.0000000

ERROR TERM

-, 0000000
-.00069090
«0000000
.0000040
-.0000008
»0000000
«0000000

.30000900
-.0000000
~-.0000000
.0000000
.0000000
-.0000090
-.0000000
.0000000
0000000
.0000000
.0000000
.0000000
.0000000
.0000000
0000000
.0000001
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 6.5 AND B = 4a0
X BETA (X) INVERSE XC ERROR TERM
.04 .0000001 NOT DEFINED NOT DEFINED
.08 .0000060 .0800000 -.0000000
.12 .0000752 .1200000 «0000000
' 16 .0004335 .1600000 .0000000
.20 .0016360 .2000000 -.0000000
.2y 0047125 .2400000 .0000000
.28 0112435 .2800000 .0000000
.32 .0233281 . 3200000 -.0000000
<35 0434246 .3600000 .0000000
40 0740700 .4000000 ~-.0000000
o bl $1175044 4400000 .0000000
48 1752488 < 4800000 .,0000000
.52 W2L76540 .5159999 .0000001
«56 «333772¢ .5600000 -.0000000
+60 4307838 .5000000 -.0000000
A 5344275 .H400000 .00060000
.68 .6331029 .6300000 .0000000
.72 27384769 .7200000 .0000000
.76 .8263051 . 7600000 .0000000
<80 +8974290 .3000000 .0000000
<84 «9488068 .8400000 .0000000
.88 .9803598 .8800000 .0000000
.92 .9953189 .9200000 .0000000
.95 «9996487 +93599999 .0000001
1.00 1.0000000 1.0000000 0.0000090
A = 7.0 QND B = 4.0
X BETA (X) INVERSE XC FERROR TERM
<04 .C000000 NOT DEFINED NOT DEFINFD
K .00000290 0800000 -.0000000
W12 .00003208 .1200000 -.0000000
.15 .0002051 . 1600000 .0000000
.20 0028844 .2000000 -.0000000
24 .0027223 .236994a9 .0000001
.23 0070039 .2800000 -.0000000
.32 .0155029 .3200000 -.0000000
.36 .0305376 .3600000 .0000000
4D 20547619 .4000000 -.0000000
AN .0938427 LL44500000 .0000000
o438 .1410272 4800000 .00000C00
«52 . 2065521 .5200010 -.0000000
55 2876793 56000901 -.0000001
.50 .3822£806 .5000000 -.0000000
A 4867716 .5400000 .0000000
58 +5356374 .6800000 -.0000000
W72 7020595 .7200000 .0000000
.76 «7987513 .7660000 .0000000
<80 8791261 .80000090 .0000000
<84 .9386423 .A4G0000 .0000000
.88 93760612 .8800000 .0000000
.92 «9941687 .39200000 .n000000
.36 .33895574 .3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A= 7.5 AND 8 = 40
X BETA(X) INVERSE XC FERROR TERM
o0l -0000000 NOT DEFINED NOT DEFINSD
.08 .0000007 .0800001¢ -.0000001
12 0000125 .1200000 ~.0000000
.16 «3000962 1600000 .0000000
+20 «0004527 +2000000 -.0000090
24 .0015598 2400000 ~-.0000000
.25 0043266 2300000 .0000000
.32 20102193 .3200001 -.0000001
.35 0213070 . 3500000 0000000
o 40 20401318 4000000 -.0000000
obh +0697243 «4400000 + 0000000
48 1127123 .4800000 .0000000
52 .1713038 .5200000 -.0000000
56 2464585 5600000 +0000000
«60 .3373¢21 .56000000 -.0000000
YA 4012240 56400000 ~«0000000
68 «55231390 .65800000 -.0000000
W72 «6651360 .7200000 0000000
.76 7700469 . 7600000 +0000000
.80 «8595623 .8000000 .0000000
« 84 «9275084 8400000 .0000000
038 »9712415 . 8800000 0000000
.92 29329144 .9200000 .0000000
.96 «93994505 .9600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 8.0 AND B = 40
X BETA (X) INVERSE XC ERROR TERM
0L .0000000 NOT DEFINED NOT DEFINED
.12 .0000051 .1200000 -.0000000
.15 20000448 1600000 -.0000000
«20 .0002252 .2000000 ~-.0000000
24 0008867 2400000 -.0000000
.28 .0026526 .2800000 ~-.0000000
«32 .0066870 .3200000 »0000000
<36 0147603 .3600000 -.0000000
o 40 .0292815 54000000 -.0000000
A 0531 €34 4400000 .0000000
W48 0895181 4800000 .0000000
.52 1411628 .5200000 -.0000000
.56 2099895 .5600000 .0000000
.60 «29623843 .5000000 -.0000000
6k 23981272 5400000 -.0000000
.68 «5110427 .56800000 -.0000000
72 «6280749 .7200000 .0000000
« 75 7404442 ., 7600000 .0000000
+80 .8388608 .8000000 .0gg0000
84 9154354 . 3400000 .0000000
.88 «9658920 8800000 .0000000
32 «39914567 .9200000 .0000000
«96 .399326¢ .2600000 .0000000
1.00 1.0000000 1.7000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 8.5 AND B = 4.0
X BETA(X) INVERSE XC ERROR TERM
04 »0000000 NOT OEFINED NOT GEFINED
.08 0000001 NOT DEFINED NOT DEFINED
12 .0000020 .1200000 .0000000
+156 -»0000207 .1500000 .0000000
.20 .0001213 .2000000 .0000¢000
24 «0005005 «2400001 -.0000001
«28 0016152 «2800000 «0000000C
32 0043465 .3200000 »0000000
«36 .0101597 « 3600000 -.0000000
40 20212045 +4000000 -+0000000
o4k .0402%18 4400000 0000000
48 .0706877 «4769839 «0000001
«52 +1156913 +5200000 -+0000000
+56 «1730042 .5600000 «+3000000
«60 2258385690 .6000000 -+0000000
54 +3577136 «64000080 -.0000000
«68 + 4706649 5800000 -+«0000000
72 «5812085 « 7200000 «0000000
+ 756 27101882 + 7600000 «0000000
«80 «8171516 .8000000 -0000000
« 34 «3024614 « 33899499 «0000001
»88 «9600077 .8800000 .0000000
32 +9898173 + 9200000 «00008000
<36 »9991841 + 3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 9.0 AND B = 4.0
X BETA(X) INVERSE XC ERROR TERM
04 +0000000 NOT DEFINED NOT DEFINED
08 0000000 NOT DEFINED NOT DEFINED
12 «0000008 .1200000 .0000000
«16 -0000095 «1600000 .0000000
«20 .0000622 «»2000000 +0000000
204 «00902807 22400000 «0000000
+28 + 0009774 2800000 -0000000
« 32 - 0028080 «3200000 «00009000
36 «0069513 «3600000 -»0000000
« 40 »0152€73 +4000000 «0000000
o lthy «0303€75 +4400000 -0000000
48 +0555222 «4800000 «0000000
52 «0343380 5200000 «0000000
56 «1501761 «5600000 «0000000
60 «2253373 »500000¢0 «0000000
-1} «3201202 «6400000 «0000000
«63 43194866 6800000 «00600000
72 «5548303 « 7200000 0000000
« 76 5795133 « 7600000 «0000000
+ 30 7945689 3000000 «0000000
84 «8886315 «8400000 0000000
» 388 +3535873 «.8800000 .0000000
°92 «9879882 3200000 +0000000
+36 +99930218 +9600000 0000000
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X

« 04
«08
«12
«15
+ 20
20
«28
«32
« 35
«40
o il
.(§8
«52
»55H
50
«Dl
+68
«72
o 75
« 30
«8Y
+ 838
«932
«36
1.00

A =

X
« 04
08
«12
.’.6
217
«24
.28
- 32
35
o4l
o4l
»48
«52
+556
+H0
B4
+58
.72
o756
«830
86
«38
« 32
.36

4.5 AND 8

BETA (X)
+0000302
0006058
«0033132
«0106607
.0255017
+ 0505405
«3878253
«13384093
»20215939
2777228
«3626291
4535228
S5LELTTL
«6373709
7222772
~ 7878401
»8615¢07
«3121747
3494595
« 9744583
»9893393
. 99656808
«9993942
+39999698

1.0000000

5.0 AND E

BETA (X)
«2000078
.0002201
0014731
« 0054472
«01u521¢
«0314141
«0587293
» 0985090
«1518561
.2186823
+2876060
+3860105
48025414
«5750114
+£6687036
7539831
«8282074
.8888528
«9348064
23664840
+»9857306
9354772
«3991£00
99338574

1.0000000

W

4a5

INVERSE XxC

+ 0400000
«0800000
.12000090
1600000
«2000000
»2400000
.28000090
«3200000
«3600000
+4000000
«4400000
«4800000
»5200000
«5600000
«5000000
5400000
.6800000
» 7200000
« 7600000
.3000000
3400000
«8800000
«9200000
+9500000
1.0000000

45

INVERSE
0400000
. 0800001
.1159699
.1600000
.2000000
«2400000
.2793999
.3200000
.3600000
.4000000
4400000
L 4800000
.5200000
.5600000
.50606000
L 6400000
.5799539
.7200000
.7600000
.8000900
.B400000
. 8300000
,9200000
. 3500000
1.0000000

xC

ERROR TERM

-.0000000
-«0000000
0000000
«0000000
=+0000000
0000000
«+ 0000000

-.0000000

«0000000

~-«00000080

~-+0000000

~.0000000

-0000000
«0000000
«0000000
-0000000
-0000000
«0000000
-0000000
«0000000
-0000000
.0000000
-0000000
.00000090
0.0000000

ERROR TERM
-«0000000
-.0000001

.0000001
«0000000

-+0000000

.0000008
.0000001

-.0000000

»0000000

-+00000080
-+0000000
-+«0000000

«0000000D
0000000
-0000000
«0000000
+0000001
0000000
+0000000
+0000000
~0000000
«0000000
«0000000
.0000000
g.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 5.5 AND B = 45
X BETA(X) INVERSE XC ERROR TERM
<04 .0000020 « 0400000 -.0000000
.08 «0000786 .0800000 -.00000090
12 0006430 .1200000 .0000000
«16 «0027390 «1600001 -.0000001
«20 .0081412 .2000000 -.0000000
24 «0192342 « 2399999 «.0600001
+28 «03370388 «2800000 -.0000008
«32 .06391489 « 32000800 -,0000000
«36 «1125840 . 3600000 «0000000
40 «1700836 4000000 -.0000000
oLl 2414569 «4400000 -+0000000
o448 +3251063 48000400 «0000000
52 4180612 »5200000 «0000000
55 «5151989 «5600000 «0000000
«H0 «H1LH 382 .56000000 «0000000
o564 « 7082044 .56400000 «3000000
«H8 279323305 .5800000 «0000000
« 72 +B8630E84 .72080000 +0000000
76 «+ 3181533 . 7600000 «000000D
+»80 »3571380 .80800000 «3000000
«BL 29814177 « 3400000 «+0000000
+588 +3940047 »830000¢C «03000000
+32 «33888£70 «3200000 +0000000
»96 +99939416 »9600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 6.0 AND B = L5
X BETAL(X) INVERSE XC ERROR TERM
oL «»00080005 «+0400000 -.0000000
.08 «0000277 «.08080000 -,0000000
«12 »0002767 «.1200000 «+0000000
«16 «0013e79 «1500000 «+ 0000000
+ 208 «0045021 »2000000 -.00000020
024 «0116214 « 2L 30000 «0000000
«25 «0251885 »280000D 20000000
«32 «04734606 « 3200000 -.0000000
«36 +0824959 « 3600000 «+0000000
o4 0 21308270 24000000 -+0000000
) 21938778 «4400000 -.0000000
Y] «2711929 «4300000 »0000000
52 « 3607484 »5200000 0000000
+56 «458G8G601 +5600000 -.0000000
50 «5611032 .5000000 «0000009
*+Dlh 56615829 «5400000 «0000000
«538 « 7545007 .5800000 »0000000
72 «8350678 . 7200000 «0000000
75 28995850 » 7500000 « 0000000
«80 « 9464452 »8000000 «.0000000
e 34 « 9763610 « 8400000 .0000000
838 «3922374 »38800000 «0000000
«92 «9985074 » 3200000 «02000000
«96 «339399217 + 35600000 «00000090
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 6.5 AND B8 4,5
X BETA(X) INVERSE XC ERROR TERM
04 «0000001 0400000 ~-.0000008
.08 .0000096 «08000090 -.0000000
«12 «+0001175 «1200080 «0000000
+16 «0006649 +1600000 .0000000
.20 «0024597 «2000000 -.0000000
.24 -0069393 .2400000 .0000000
.28 «0162045 +2800000 .0000000
.32 +0328817 »3200000 -.0000000
»36 +0598158 +3600000 +0000000
o40 «0996289 +4000000 -.0000000
ol «1542130 «4400001 -.0000001
o483 « 2242411 .4%800000 «0000000
52 «3087¢<06 5200000 .0000000
+56 «4051612 .5500000 -.0000000
+»560 «5089562 .53006000 ~.3060000
+b64 6144541 +6400000 »0000000
«68 27152626 .5800000 .0000000
72 +8051¢03 « 7199399 «0000001
o 76 «8792197 » 76000040 .0000000
80 + 9344117 « 8000000 «0000000
« 84 «97052990 .8400000 »0000000
«88 «99801511 .88000040 «0000000
«92 +93980733 »9200000 .0000000
+ 96 «9998973 + 9600000 «0000000
1.00 1.0000000 1.0000000 0.0000000
A= 7.0 AND B = 4.5
X BETA (X) INVERSE XC ERROR TERM
<04 ~0000000 NOT DEFINED NOT DEFINED
.08 »0000033 .0800000 -.0000000
.12 «000049y «1200000 -.0000000
«16 .00032290 «1600000 .0000000
«20 .0013293 .2000000 ~.0000000
24 «0041001 « 2400000 «0000000
«28 «0103187 .2800000 .5000000
» 32 «0223283 . 3200000 -.0000000
«36 «0429607 « 3600000 »0000000
40 «0751853 «4000000 -.0000000
o bl «1216138 «L4L0000D ~0000000
o448 »183931y4 .4800000 -0000000
«52 «2523551 »51¢9989 .0000001
«56 ¢ 3552313 .5600000 -.000000890
«60 «4588829 .6000000 -.0000000
«64 «5677897 »56400000 -.0000000
+68 «6751432 .56800000 «0000000
72 7737530 .7200000 .0000090
76 «8572020 « 7568999 .0000001
«530 .9210627 .3000000 «0000000
e84 .9638S93 3400000 .0000000
«88 «9B77233 » 8799999 .0000001
«92 «9375568 «3200000 «3000000
« 96 +9998€75 »3600000 .00006000
1.00 1.0000006 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 7.5 AND B = Le5
X BETA(X) INVERSE XC ERROR TERM
» 04 -0000000 NOT DEFINED NOT DEFINED
«08 .0000011 .0300001 -.0000001
.12 +0000205 .12080000 -.0000000
«16 «0001544 .1600000 -.0000000
«20 .0007115 .2000000 ~.000000D
o2l .0023¢97 . 2400000 -.0000000
«28 + 0065104 .2800000 -.0000000
.32 «0150271 . 3200001 -+0000001
«36 .0305903 . 3600000 »0000000
<40 .0562722 . 4000000 -.0000000
bl «0951556 ~ 4400000 «0000000
448 «1487551 (800000 «3000000
«52 2213741 .5200000 ~-.0000000
«5b + 3094980 .5600001L ~.0000001
«50 «4114035 «5000000 ~-.0000000
« 54 «5220871 .HL00000 0000000
«+568 «6346378 »6799999 .0000001
72 «7410902 .7200000 .0000000
76 «8336973 « 7600000 ~0000000
<830 «9064LLOS .2000000 20000000
B84 «3564575 .8400000 »0000000
«88 »3842339 . 8799999 «0000001
«92 «9956950D .9200000 «+0000000
+96 +95983138 «95600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 8.0 AND B = 4e5
X BETA(X) INVERSE XC ERROR TERM
« 04 «0000000 NOT DEFINED NOT DEFINED
.08 »3000004 »0800000 -.00000090
.12 «03000085 «1200000 »0000000
<16 «0000734 «1600000 +0000000
«20 »0003775 .2000000 -.0000000
24 20013925 «2400000 ~-.0000000
«28 20040734 «2%00000 «+0000000
32 «0100315 .3200000 «00000090
«36 «0216116 +3600000 «0000000
40 «0413003 4000000 «0000000
s ity «0733195 «4400000 »0000000
«48 «1211032 » 4800000 .0000000
«52 «1856083 .5200000 -000000D0
56 +2680739 .5600000 «0000000
60 +» 3668846 .6000000 -.0000000
.64 4778250 .539399499 «0000001
68 +53941¢85 «6800000 0000000
o 72 « 7075329 . 7200000 «.0000000
« 76 «308885¢4 . 7600000 «0000000
+ 30 +8306036 .30000090 «0000000
« 834 «3481CS76 «8400000 .0000000
88 «93817647 + 8800000 «0000000
« 32 «99824590 93200000 «0000000
«35 +2997894 +3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =

X
«O4
+08
12
16
«20
‘2"’
«28
.32
356
«40
bl
«48
52
«50
«60
QGL}
«58
72
75
.80
« 84
« 38
«92

1.00

B.5 AND B 445
BETA (X) INVERSE XC ERROR TERM
-0000000 NOT DEFINED NOT DEFINED
.0000001 .0800000 -.0000000
.0000035 .1200000 -0000000
«0000345 «1600000 .0000000
.0001387 +2000000 -.0000000
.0008018 .2400000  ~-.0000000
.0025293 «2300000 +0000000
0066473 .3200000 «0000000
.0151592 3600000 -,0000000
«03083262 +4000000 -.0000000
+0570438 ~ 4400000 0000000
.0973187 +4800000 +0090000
.1547045 +5200000 -.0000000
2309266 «5600000 +0000000
+3255573 «6000000 =-.0000000
«4353853 «6400000  =-.0000000
6734006 72060000 +0000000
.7829551 .7600000 .0000008
«8736217 .8000000 .0000000
«9331214 < 8400000 .0000000
.9782002 .38800000 «0000000
29954342 +3200000 .0000000
.9997396 +9600000 .0000000
1.0000000 1.0000000 0.0000000
9.0 AND B ; 45
BETA (X) INVERSE XC ERROR TERM
.0000000 NOT DEFINED NOT DEFINED
.0000000 NOT DEFINED NOT DEFINED
«0000014 .1200000 .0000000
+0000162 .1600000  -.0000000
.0001938 .2000000 ~.0000000
<0004584 .2400000 .0000000
«0015597 2800000 .00000808
.0043754 .3200000 +0000000
+0105€35 .3600000 ~-.0000000
+0226039 J4000000  -.0000000
.0437529 L 4400000 .0000000
0777517 . 4759999 .0000001
.1282401 .5200000 -.0000000
«1979122 .5600000 0000000
.2875361 .6000000  -.0000000
«3950574 .6400000 ~.0000000
L5150750 .5800000 -.0000000
«6389¢51 .7200000 LG0G0000
» 7560994 . 7600000 »0008750
.85557538 .8000000 .0000000
.9292379 < 8400000 .000000D
£9742270 .8300000 .0000000
.9945101 . 9200030 .0000000
«9396817 +3500000 .0000000
1.0000000 1.0000000 G.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A = 5.0 AND & = 5.0
X BETA(X) INVERSE XC ERROR TERM
«04 .0000113 .0400000 -.0000000
.08 .000313¢ . 0800001 -.0000001
.12 «»0020€15 .1200000 0000000
»15 0074847 .1600000 .0000000
«20 »01385814 .2000000 -.0000000
=24 +0415503 .2400000 .0000000
«28 «0761583 .2800000 -0000000
«32 «1251852 .3200000 ~.00000090
«36 «1890360 «3600000 «00000800
o40 2655677 +40000090 -.0000000
s «3551423 L4400000 -.0000000
48 «4508861 +4830000 ~-«0000000
«52 «5491139 .,5200000 «0000000
«56 «DL48577 .5600000 .0000000
b3 « 7334323 .560000100 35000000
6l +8109¢e40 + 5400000 «0000000
»68 « 8748148 .5800000 00000080
o 72 «3238417 . 7200000 +0000000
+75 «9584497 . 7500000 .0000000
«810 .9804186 .3000000 «0000000
» 834 +9825153 «83400000 »0000000
.88 .9979385 .8800000 .00000080
+92 « 3336864 » 9199999 .0000001
«36 «2939887 3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
A = 5.5 AND & = 5.0
X BETA (X) INVERSE XC ERROR TERM
04 «0000029 . 0400000 -.0000000
«08 «0001149 .0800000 -.00000090
«12 0009230 .1200009 »0000000
.16 .0038587 «1600000 -.0000000
»20 «01125086 .2000000 ~+0000000
24 «0260588 2389999 0000001
«28 «0513861 2800000 -+0000000
32 .08398362 . 3200000 -+0000000
+ 36 «1432612 « 3600000 «0000000
40 221174040 .4000000 -.0000000
» b4 «2539650 « 4400000 -+0000000
52 4860L143 .5200000 .0000000
56 «5871404 »5600000 »0000000
+50 6837007 «6000000 .0000000
«b4 7710771 «5400000 .0000000
«63 «3453106 .6800000 «0000000
.72 «9040031 .7200000 0000000
75 « 9465941 . 7600000 0000008
«30 « 9743458 .8000000 .0000000
8B4 «99000932 « 8400000 »0000000
«38 9371976 .8800000 .0000000
932 +3395661 31999389 »0000001
+96 » 9929841 « 9600000 .0000008
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A = 6.0 AND B = 5,0
X BETA(X) INVERSE XC ERROR TERM
.04 +0000007 .0400000 -.0000000
.08 «0000415 +08000060 -.0000000
+12 +0004069 1200000 .0000000
.16 20019593 .1600000 .3000000
.20 .0063694 .2000000 ~-,0000000
24 20161116 «2400000 .0000000
.28 +0341994 .2800000 -.0000000
.32 .0637149 .3200000 -.0000000
.35 +1072304 . 3600000 .0000000
40 .1662386 4000000 -.0000000
ol «2407033 L4400000 -.0000000
48 .3288205 4800000 »0000000
.52 4270483 .5200000 «0000000
«56 .5304187 .5600000 -.0000000
+60 +6331033 .5000000 »0000000
«6h .7291585 .6400000 .0000000
.68 «8133446 .6799599 .0000001
72 .8818829 .7200000 .0000000
.76 .93301190 .7600000 +0000000
«80 «9672065 .3000000 .0000000
«84 .9869899 8400000 .0000099
.88 «99562839 .8800000 .0000000
.92 «9994143 . 9199999 .0000001
.96 .9999782 «9600000 .0000000
1.00 1.0000000 1.0000000 90.0000000
A = 6.5 AND B 5.0
X BETA(X) INVERSE XC ERROR TERM
.04 .0000002 .9400000 -.0000000
.08 .0000147 .0800000 ~-.0000000
.12 0001759 .1200000 .0000000
.16 .0009815 .1600000 .0000000
«20 .0035589 .2000000 -.0000000
24 .0098356 . 2400000 .0000000
.28 «022L834 .2800000 +0000000
.32 0456299 .3200000 -.,0000000
.36 .0793658 . 3600000 .0000000
40 .1291382 4000000 -.0000000
A »1951471 L4400000  =-,0000000
248 2768707 » 4800000 .0000000
.52 .3718286 .5200000 .0000000
«556 4756587 .5600000 =-.0000000
.60 .5825339 ,5000000 0000000
.64 .6858833 .5399299 .0000001
.68 .7793242 .5800000 .0000000
.72 .8576558 .7200000 .0000000
.76 3177247 . 7600000 .0000000
«80 »9589F24 .8000000 .0000000
.84 .9834168 . 8400000 .00000090
.88 »9951771 .8800000 .0000000
.32 .9932263 .9200000 .0000000
.96 .3993707 .3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
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INCOMPLETE BFTA FUNCTION AND INVERSE

A = 7.0 ANC B = 50
X BETA{X) INVERSE XC ERROR TERM
<04 .0000000 NOT DEFINED NOT DEFINED
.08 .0000052 0800000 -.0000000
12 «00807560 .1200000 ~.0000000
<16 «0004858 «1600000 .0000000
«20 0019654 .2000000 -.0000000
204 .00592361 .2400000 0000000
«28 «0146187 .2800000 »0000000
« 32 .03039308 3200000 -.0000000
36 «0581470 .3600000 .0000000
40 .0993526 .4000000 «0000000
oty +1567813 «4400001 -.0000001
48 +2311E€79 +4800000 »0000008
52 3212580 .5200000 « 0000000
+55 24236090 «5600000 -.0000000
+560 « 5327742 .5000000 .0000000
« 64 «06418¢392 «56400000 .0000008
5638 «7436783 .6800000 »0000000
72 +8315324 « 7200000 0000000
« 76 9007887 . 7600000 0000000
«80 +949853804 .8000000 0000000
« 84 +9792542 . 8400000 .0000000
-883 «9938572 «5800000 .0000000
«92 +3989970 92060000 +0000000
« 956 «3999¢e14 9600000 .»0000000
1.00 1.00008000 1.0000000 0.0000000
A = 75 AND B = 5.0
X BETA (X) INVERSE XC ERROR TERM
0k »0000000 NOT DEFINED NOT DEFINED
.08 «00000138 .0800001 .0000001
«12 -0000323 »1200000 .0000000
«16 .0002379 «1600000 »00000090
20 .0010739 .2000000 -.0000000
«24 «0035460 +2400000 -0000000
«28 .0084105 »2800000 «+0000000
« 32 .0212307 + 3200000 -.0000000
«36 -0422081 «3600000 -0000000
240 +0757¢844 +4000000 .0000000
bk «1243104 «L44 00000 «0000000
43 »1915083 ~4800000 «00000090
«52 «2755766 +5169999 .0000001
«56 «37481487 «5600000 «0000000
«60 «4844800 .6000000 »0000000
»bb «5978059 «6400000 .0000000
68 «7068406 .6800000 «0000000
72 «8037502 « 7199999 «0000001
+ 76 .8822820 7600000 .0000000
- 80 +3330824 .8000000 «»0000000
« 84 « 97447145 «83400000 .0000000
88 «9923048 +8800000 «0000000
«92 «9987213 «9200000 «0000000
36 «3993938438 »3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =

171

XC ERROR TERM

-.0000009
=+0000000
«0000000
~.0000000
=.0000¢0600
.00000090
.0000000
0000000
-.0000000
«0000000
-0000000
-.0000000
-»0000000
-+.0000000
-.0000000
.0000001
» 0000000
«0000000
.00000600
-0000000
.0000000
«0000000
.00000040
0.0000000

XC ERROR TERM

NOT DEFINED
~-.0000000
+0000000
.0000000
~.0000000
~.0000000
~-.0000000
.0000000
~.0000000
-.0000000
0000000
0000000
~.0000000
«0000000
-.0000000
.0000000
.0000001
.0000000
.0000001
.0000000
.0000000
.0000000
.00000090
.0000000
0.0000000

8.0 AND B 5.0
BETA(X) INVERSF
0000000 NOT DEFINED NOT DEFINED
«0000006 . 0800000
«0000136 .1200000
«0001153 «1600000D
+0005812 «2000000
«0020G85 « 2400000
-0050031 .2800000
« 0144450 »3200000
« 0303799 » 36000090
«3573099 40008000
«3G687553 4400000
«1575100 4800000
«2348123 .5200000
«3296164 .5600009
+4381782 «.5000000
#5541413 5400000
«5692 349 .67399¢99
«TTUSELT .7200000
«8623050 « 7600000
92748445 .83000000
«96904372 « 3400000
« 9905014 .88G60000
«93983¢33 .8200009
+39399360 «9600000
1.0000000 1.0000000
8.5 AND B 5.0
BETA({X) INVERSE
+0000000 NOT DEFINED
«0000002 « 0800000
.0000057 ,120608000
. 0000554 »1600000
.0003119 .2000900
20012314 «2400000
»00374979 .2800000
»00374385 . 3200000
«0218971 . 3600000
0430284 «4000000
«0775240 +4400000
«1286816 4800000
«19883216 .95200000
«2882158 «560000710
« 33842704 «»000000
+5113727 .6400000
«H312E44 » 5799999
« 7442385 »7200000
«H409795 . 7589999
«9146¢€H2 .30000C00
«3629499 L8400009
.38342392 .3800000
«99380090 .3200000
«3639193 29600000
1,0000000 1.0000000



INCOMPLETE BETA FUNCTION AND INVERSE

A =
X
<04
.08
.12
«16
.20
-2‘{
«28
.32
35
40
o G4
o438
52
«50
+50
«64
«68
W72
« 75
«30
+84
«88
.92
+ 96
1.00

A =

X
04
.08
«12
«16
«20
24
«28
«32
»36
«40
bl
«48
«52
«56
«60
«Blht
+58
72
.76
«80
«84
«88
«92
+96
1.09

9.0 AND B

BETA(X)

»0000023
.0000264
.0001660
0007170
«00238406
«0065319
0153856
.03208L3
0604581
1044764
«167384¢E
«2506627
«3530418
4698637
«5933026
»7130388
«8184357
9008634
9561774
«9860717
«9975614
299389934

1.0000000

55 AND B

BETA(X)
.0000042
«0001630
«0012853
« 0052740
0150855
»03L42€13
.0662141
«1134756
«1770787
«2561949
«3450884
4483860
«5516140
+651911¢
«7438051
«8229213
«8865244
«3337859
«3657337
«3849145
«3947260
«9987147
«3998370
«39939¢58

1.0000000

i

5.0

INVERSE XC
.0000000 NOT DEFINED NOT
.0000004 NOT DEFINED NOT

.1200000
16000800
.2000000
2400000
2300000
+» 3200000
» 3600000
.4000000
4400000
«43800000
»5200000
5600000
.6000000
.0400000
.56800000
.7200000
. 7600000
.3000000
«3400000
»8800000
.93200000
» 9600000

1.0000000

5.5

INVERSE
- 0400000
.0800000
.1200000
«1600000
.2000000
«2400000
.2800000
»3200000
+3600000
+40000080
«4400000
«4800090
.5200000
«559%9999
.5000000
«5400000
«5800000
7200000
« 7600000
.3000000
.8400000
.8800000
»9200000
.3600000

1.0000000

XC

ERROR TERM
DEFINED
DEFINED
0000000
.0000000
~+0000000
.0000000
-.0000000
0000000
-.0000800
-.0000000
-0000000
«00000c00
-.0000000
.0000000
-.0000000
-.0000000
-+0000000
.0000000
0000000
«00000090
«0000000
+0000000
.0000000
.0000000
g.0000000

ERROR TERM
~.0000000
-.0000000

«00006000
-.0000800
-.0000000

»0000000
~«0000000
-.0000000

0000000
-+.0000000
-+0000000
-.0000000

0000000

.0000001

»0000000

+«00000080

«+0000000

0000000

+000008080

.0000000

«0000000

0000000

.0000000

«0000000
0.0000000



INCOMPLETE BETA FUNCTION AND INVERSE
A =

6.0 AND B = 55
oi BETA (X) INVERSE XC ERROR TERM
. 0000011 0400000 ~-.0000000
.12 .0005798 .1200000 0000000
.16 0027392 .1600000  .0000000D
o 2h «0216497 » 2400000 .0000008
«23 «0450148 «2800000 -+00000090
32 «0821043 « 3200000 -.0000000
«36 +1352096 + 3600000 «0000000
o4l «2050159 «4000000 ~«0000000
AR .2902298 4400000 -.0000000
« 48 « 3875414 «4800000 -+0(000000
«52 « 49139394 «2200000 «0000008
+56 5973352 «5600000 -0000000
+60 +6873G670 «5000000 -0000000
o6l « 7864539 «6400000 00000080
+53 +8503108 «+6800000 .0000000
o 72 «92168210 7200000 .0000000
76 «3560¢58 £« 7600000 «0000000
+80 +3882886 .8000000 «0000000
» B4 «3829765 » 3399999 «00000012
«338 29982562 . 83769999 «3000001
«92 » 3997748 »3200000 .0000000
+36 »2939941 « 95999469 .0000001
1.00 1.0000000 1.0000000 pD.0000000
A= 6«5 AND B 545
X BRETAX) TNVERSE XC ERROR TERM
<04 «0000003 »0400000 -.0000000
.08 »0000219 «0800000 -.0000000
«12 0002577 .1200000 .0000000
S ) « 00145024 «16000060 -.0000000
«20 «0049848 .2000000 -.0000000
24 + 01345656 .2400000 »0000000
+28 «0302072 «280006080 .0000000
«32 0586717 . 3200000 ~.0000000
+ 35 »1020304 «3000000 »0000000
i 0 W1622553 4000000 =.0000000
AN .2335182 4400000  -.2000000
«43 «3318306 «4800000 »0000000
52 « 4350588 ,5200000 0000008
+55 5433415 .5600000 -.0000000
5 «643865H .6000800 .0000000
«BlL 7478732 «+5400080 +0000000
68 .8317207 .6800000 0000000
.72 .8977792 7200000 0000000
.75 « 9449742 .7600000 -0000000
.80 9748140 .3000000 0000000
1" «39908546 » 3399999 «0000001
.88 ,9976871 .3800000 »0000000
.92 .9996959  , 3200000 .0000000
.96 .9999¢13 . 9599999 .0000001
1,00 1.0000000 1.,0000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A = 7.0 AND B = 5.5
X BETA(X) INVERSE XC ERROR TERM
« 04 .0000001 NOT DEFINED NOT DEFINED
.08 .0000079 .0800000 ~.00006000
«12 .0001130 1200000 -.0000000
.15 0007087 1600000 -.0000000
«20 .0028100 .2000000 -.0000000
24 .9083120 «24000080 .0000000
«28 .0200338 .2300000 -3000000
« 32 +0414566 » 3200000 0000000
«36 «0761703 . 3600000 -0000000
40 «1271175 .4000000 .00060000
bh »1958048 » 4400000 -00060600
48 «2816642 48000080 .0000000
+52 »3817390 +5200000 -.0000000
+56 4908095 .5600000 0000000
«610 +56019914 .5003000 +0000000
64 «7077348 «6400000 »0000000
«68 «8010¢72 »57939999 .0000001
«72 «87676273 .7200000 «0000000
75 «93235¢13 .7600000 «0000000
80 « 9684434 .3000000 0000000
» 84 «9883241 «8400000 «00000090
«38 +3959923 .8800000 «0000000
»92 « 9995974 3200000 «0000000
+ 36 « 8899890 » 35994699 .0000001
1.00 1.0000000 1.0000000 0.0000000
A= 7.5 AND B = 5.5
X BETA (X) INVERSE XC ERROR TERM
04 0000000 NOT OEFINED NOT BDEFINED
.08 -0000028 -0800001 ~.0000001
.12 -0000490 .1200000 -.0000000
+16 «0003¢c41 +1600000 -0000000
«20 .0015661 «2000000 -+0000000
24 .C050630 2399999 -D000001
«28 «0131455 «23000400 -.0000000
32 .0289¢34 « 3200000 0000000
«35 +0563087 + 3600000 »0000000
40 +J986E54L «4000000 .0000000
o bl +1586751 «4400001 «0000001
43 «237151°¢ .4800000 »0000000
52 »3324¢02 .5200000 .0000000
256 4404503 «5600000 «00000090
+60 +5544 808 5000000 .0000000
+ B4 5665902 »6400000 +0000000
63 « 7636542 .6800000 +0000000
72 «8539063 7200000 «0000000
7B «9182€78. + 7600000 .0000000
«30 «9611394 3000000 .0000000
By 9853511 .8400000 .0000000
+88 «9961567 .8800000 «0000000
«92 + 9894762 »9200000 .0060000
<96 +99569385yY + 95600000 .0000000
1.00 1.0000800 1.0000000 0.0000000



INCOMPLETE DETA FUNCTION AND INVERSE
A =

8.0 AND B = 545
05 gg;gégé Jor éstst XC ERROR TERM
. <001 OT DEFINED NOT DEFINED
.08 +0000010 .0800000 -.0000000
.12 0000210 .1200000  -.0000000
.16 «0001750 «1600000  -.0000000
20 20008640 +2000000  =-.0000000
24 00306532 +2400000  -,0000000
.28 +0085423 2800000 0000000
.32 .0200876 .3200001  -.p000001
.35 0412527 +3600000 0000000
<40 .0759272 <4000000  -.0000000
ol «1275491 < 4400000 0000000
48 .1981725 47999939 .0000001
.52 .2875363 5169999 .0000001
.56 +3925058 «5600000 -.0000000
.60 5079487 .5000000  -.0000000
.64 6249673 5400000 0000000
.68 «7348€24 .6800000 0000000
.72 +8293778 7200000 0000000
.76 +9027270 7600000 0000000
.80 +9528754 +8000000 0000000
.84 .9819039 8400000 0000000
.88 «9951650 .8800000 0000000
.92 .95993292 .9200000 0000000
.95 +9999810 9600000 0000000
1.00 1.0000000 1,0000000 0.0000000
A= 8.5 AND B = 5.5
X BETA (X) INVERSE XC ERROR TERM
04 .0000000 NOT DEFINED NOT DEFINED
.12 +0009089 .1200000 0000000
.16 .00003857 .1600000 -.0000000
.20 0004722 .2060000  -.0000000
.24 +0018245 .2400000  -.0000000
.28 00550138 .2800000 .0000000
.32 .0137980 .3200000 0000000
.35 .02997390 3500000 -.0000000
40 <057967G .4000000  -.0000000
Ul <1017618 4400000 0000000
<43 «1644386 4800000 9000000
.52 $2471531 .5200000 -.0000000
56 <74 82599 .5600000  =.0000000
.60 4629114 .65000000 -.0000000
64 +5833564 .6400000 «0000000
68 .7000378 5800000 +0000000
.72 +8033647 .7200000 +0000000
.76 .8857¢27 7600000 +0000000
.80 .9436358 . 8000000 0000000
.84 29779543 .8400000 0000000
.83 +994001¢ .8800000 0000000
.92 .9991529 2200000 0000000
.95 .99997556 3600000 .0000000
1.00 1.0000000 1.0000000 0.0000000
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INCOMPLETE BETA FUNCTION AND INVERSE

A = 9.0 AND B = 55
X BETA(X) INVERSE X€ ERROR TERM
« 04 .0000000 NOT DEFINED NOT DEFINED
.08 .0000001 »0800000 -.0000000
.12 .0000038 .1200000 -0000000
16 .00004156 .1600000 .0000000
«20 .0002559 .2000080 -.0000000
24 -0010811 .2h00001 -.00006001
+28 «0035143 .28000040 -0000000
« 32 .0094030 » 3200000 0000000
+«36 .021611¢6 3600000 .0000000
40 «0439332 «4000000 «0000000
oLty «0806232 +4400000 0000000
«48 »1355537 . 4300000 +0000000
52 «2111053 »2200000 »0000009
+56 +» 3070528 «5600000 .0000000
«560 24197835 .5000000 «0000000
«Blh «5421997 .6400000 +0000000
+68 «6645304 »5800000 «0000000
$ 72 7760707 » 7199999 0000001
« 76 «8675364 « 7600000 « 0000000
»80 9334155 .83000000 «0000200
B4 « 3734773 .84000090 «0000000
-383 +93926524 «3306000 »0000000
« 32 «9689437 +9199¢99 «.0000001
+95 +399969¢0 »36000090 .0000000
1.00 1.0000000 1.0000000 p.0000000
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PEARSON'S INCOMPLETE GAMMA FUNCTION
In the field of hydrology the incomplete gamma function is an
extensively used tool for the analyses of flood frequencies and

also in the study of time series.

An excellent discussion of the use of the incomplete gamma function
as related to flood frequency analyses is found in the American

Society of Civil Engineers Transactions, Volume 87, Paper No. 1532,

by H. Alden Foster, dated 1924.

The use of the incomplete gamma function can be found in various

papers concerning stochastic techniques in time series analyses.

The discussion that follows in the subsequent narrative will be

limited to an electronic computer application for the solution of

the incomplete gamma function.

i ! Gamma Function
The expression generally given for Pearson's Incomplete Gamm

is as follows:

u Jp+l

1 pP,-t - 2
I(u,p) = TIEIIT J/\ Pt de = P(x%/v)

(6]
u Vp+l

a = ptl or P~ a-1

It

where: X
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The expression of the probability function for the solution of a

random variable having a value < X from a gamma function is:

X
ba
P(x ix) =i‘_(§ Z) ta_l Q—bt dt, xz_O

il
i
—
~Il
)
N
x‘\)
o
i
rt
rt
o
1
’—I
o
+

which is often written as:

P(x <x) = |- p(i) r(a, b-x)

where "a'" and "b" are distribution parameters and r is the

incomplete gamma function.

I'(a) is the complete gamma function.

The purpose of this electronic computer application is to design a
portable program for the calculation of the incomplete gamma function

under five conditions (five algorithms).

o0
r(A,x) = I'(A,x) =\jp [ uA-l du
X
Condition 1 - if A= 0
then:
[+
n
=)
r(0.x) = T'(0.x) = - v+ %n (x) + n.n!
=0
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Condition 2 - if A = -N for some positive integer N

then:
N N-1 .
r(-N,x) = T(-N,x) = E1 (5 (5) - ,x nlsr
N! 1 J+1
‘ X
J=o
Condition 3 -~ if x = 0
(4]
r(A,0) = T(A,0) = \jﬁ 27 WAL gy = 1y
[o]
Condition 4 - if A#0 and x < V]A| + 1
hnd D
r(A,x) = T(A,x) = I'(a) - X }: e
(A4+n)n!

n=0
Condition 5 -~ if A#0 X > V|A| + 1

1 1-A 2-A 2
¥ 1+ 1+ X+

r(A,x) = g > xA

The electronic computer application is a stand alone set of subroutines

or functions. The discussion of these various subroutines follows in the

subsequent narrative.

PROGRAM GAMINT

This program is simply a little driver that was used to generate values

of Pearson's Incomplete Gamma Function in terms of "u" and "p" for

comparison with the Tables.
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The variable name A is A in T'(A,x) and the variable name
X ig X in T({A,x). The variable name U is the transform X = U VP+1

and the variable name P is the transform P = A-1.

The variable name COX is T'(A) and CONGAM(A) is the function name used

for the solution of the complete gamma.

FUNCTION GAMMA (A,X)

In the function labeled GAMMA the arguments A and X are identical to
those described in the previous narrative concerning the five

conditions.

The label EULERS is used to store Euler's constant, which is y is the

previous narrative.
It is in the function (FORTRAN terminology) that the various tests
are made to determine which condition of algorithm will be used in

the solution of the gamma distribution.

Several comments have been included to aid in describing the afore-

mentioned tests.

FUNCTION SMLGAM (A,X)

The function labeled SMLGAM is used to calculate the sum of the

following series:
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n=

S(a,x) = —i:Elz—_
? (atn)n!
n=0

where k = 30 provided enough terms in the series such that:

l Sn(a,x) - Sn+1 (a,x)}| <1x 10710

This series expansion was used for the solution of Condition 1,
i.e. T(04X). The series expansion was also used in the solutions

of Conditions 2 and 4.

The arguments labeled A and X are self-explanatory.

The label EPSLON represents the absolute difference of the sums

n and ntl in the criteria for the series truncation.

All other labels included in this function labeled SMLGAM are by design

self-explanatory.

The series is shown in Reference 1, Chapter 6, Series Developments -

6.5.29, page 262.

FUNCTION CONTER (A,X)

The function labeled CONTER is used for the solution of the following

continued fraction:
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where: X > 0 and ]AI < o

This series is used as part of the solution for Condition 5. All

labels have been designed to be self-explanatory.

The continued fraction is shown in Reference 1, Chapter 6, 6.5.31,

page 263.

The arguments A and X are self-explanatory.

FUNCTION CONGAM (ALF)

The function labeled CONGAM is used for the solution of the complete
gamma which is often called Euler's Integral. The expression for

the complete gamma is as follows:

o

r@Z) = f 271 ot e

e}

The recurrence formulas used in the solution of the complete gamma

are:

T{Z+1) ZT(Z) = Z! + Z(Z-1)!

T (n+Z) n-1+2) (m-2+2) ... (H+2)Z!

The reflection formula used in the solution of the complete gamma is:
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r(Z)r(1-z) = - Z21(-2)r(zZ) = 1 CSC 1z
where the fundamental identity for CSC NZ = 1/sin NZ.
The following polynomial approximation along with the above recurrence

and reflection formulas are shown in Reference 1, Chapter 6, pages 256
and 257.
2 8
'(xtl) = X! =1+ b,x + b2X + ... + b X" + e(x)

8

where: 0 <X < | and |e(x) <3 x 1077

The coefficients for the above polynomial are:

b1 = -0.577191652 b5 = -0.756704078
b2 = 0.988205891 b6 = 0.482199394
b3 = -0.897056937 b7 = =-0.193527818
bu = 0.918206857 b8 = 0.035868343

All labels are self-explanatory as well as the argument ALF.

FUNCTION GAMNEG (MINUSN,X)

The function GAMNEG is used for the solution of Condition 2. It

might be well to reiterate the expression for Condition 2.
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N-1

~1)N _ _13d
I (-N,X) = ( ot [ B () - 27 Ez ( ;il ! J
. X
j=o

o0

u/\ X e g = ¥ p1on,x)
1

where: En(X)

or:

1]
1l

El(X) X°® T(0,x) = I'(X)

©
f ,Q,—Xt t_l dt
1
which is easily recognized as the complete gamma function.
The argument labeled MINUSN is A = =N for some positive integer N.
The expressions as shown above can be found in Reference 1, Chapter 6.

All labels used in the function labeled GAMNEG are self-explanatory.

Error Messages

The error messages are program-generated and are written on the file
OUTPUT. The error messages were designed to minimize the system-

generated error messages.
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PROGRAM GAMINT T4/74 0RPT=1 FIN 4.2+P330 75/03/17. 09.57.05.

PROGRAM GAMINTU{INPUT,OUTPUT, INOAT,OUTA,TAPES=INDAT, PAGE 1
1 TAPEG=0QUTA)
COMMON / ABLE s COT, CIT, COX
INTEGER COT , CIT
CIT = %
COT = 8
P = 0.0
19y = 0.0
WRITE (COT ,+ 20)
20 FORMAT (1H1, 8X )
00 100 K = 1, 30

U=10+ 1.E-1

X = U * SGRT (P + 1.0

A =P + 1.0

COX = 0.0

COX = CONGAM (A)

REF = 0.0

REF = COX = GAMMA (A0

REF = REF / COX

WRITE ( CCT , 50 ) U s P 4 REF

50 FORMAT { 8¥X, 4HU = 9 3X ¢ Fil0ab 3 8Xy LHP = s 3X 9 FilO0a6 o

1 8Xy QHI(U,P) = y E19.12 )

100 CONTINUE
P = P % 5,E-1
IF ( P . GEs 10.5 ) CALL EXITY
GO 10 19
END
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PROGRAM GAMINT Tu/74  OPT=1
SYMBOLIC REFERENCE MAP (R=1)
ENTRY PQINTS
10214  GAMINT
VARIABLES SN TYPE RELOCATION
10315 A REAL
0 corv INTEGER ABLE
10313 INTEGER
10316 REF REAL
10316 X REAL
FILE NAMES MODE
4102 INDAY g0 INPUT
4102 TAPES 6143 TAPES
EXTERNALS TYPE ARGS
CONGAM REAL 1
GAMMA REAL 2
STATEMENT LABELS
10220 10 1026€
g 100
COMMON ELOCKS  LENGTH
ABLE 3
STATISTICS
PROGRAM LENGTH 1138 75
BUFFER LENGTH 102048 4228
CM LABELED COMMON LENGTH 38 3

i CIT

2 COoX
10311 P
10312 U

6143

EXIT

SQRT
20 FMT

FTN 4.24P330

INTEGER
REAL
REAL
REAL

QUTA

0
REAL

1027¢

1 LIBRARY

75703717+ 09457405
PAGE 2
ABLE
ABLE
2041 OUTPUT
50 FMT
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FUNCTION GAMMA

s Ry Ne]

10

20
30
%0

50

60
79

80

500

T4/ 74 0PT=1 FIN 4.24P330 75/03/17. 09.57.05.

FUNCTION GAMMA (A, X)

COMMON / ABLE / COT, CIT ,COX PAGE
INTEGER COT,CIT

GAMMA = Q.0

EULERS = 5.77215664904533E~1

IF (A.E0.0.0.AND.X.EQ.0.0) GO TO 500

UPDATE = 0.0

IF (A.LT.0.08) GO TO &0

IFf (A.EG.0.0) GO TO 30

THE VALUE OF A IS GREATER THAN ZERO

IF (A.LE.1.E-10) GO Tg 30

CRP = ABS (X}

IF (CRP.Lf.1.E~10) GO TOQ 20

TEST TO DETERMINE RANGE OF X WITH RESPECT TO A

CRP = A1S {4)

IF (X.LT.SQRT (CRP + 1.0 )) GO TO 10

THE VALUE OF X IS GREATER THAN THE SQROOT OF (ABS(A} +1 )
USE CONTINUED FRACTION TO APPROXIMATE INCOMPLETE GAMMA
INTZGRATING FROM X TO INFINITY

GAMMA = COCNTFR (A.X)

GO TO 500

VALUE OF X IS LESS THAN THE SQROOT OF (ABS(A) + 1)

USE SERTES EXPANSION INTEGRATING X 10 INFINITY

GAMMA = EXP [ A ® ALOG (X) ) * SMLGAM ( A, X )

GAMMA = COX — GAMMA

GG TO 500

GAMMA = COX

GO T0 s00

GAMMA = -~ (EULERS 4 ALOG (X)}+ SMLGAM (0.0 , X))
GO 10O 5030

UPDATE = A + 1.0

NP = 1

IF (UPDATELGE.D0.0) GO TO 60
CRP = A3S [(UPDATE)

IF (CRP.LE.1.5-10) GO TO 70
UPDATE = UPDATE + 1.0

NP = NP + 1

G0 10 50

IF (UPDATELNELO0.0) GO TO 80
NS = NP

GAMMA = GAMNEG (=NS, X )

GO TO 500

IF (UPDATELLE.1.E~10) GO TO 20
G0 T0 1

RETURN

END
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FUNCTION GAMMA TW/74 oPT=1
SYMBOLIC REFERENCE MAP (R=1)
ENTRY POINTYS
4 GAMMA
VARIABLES SN TYPE RELOCATION
0 A REAL FaPe
g corv INTEGER ABLE
134 CRP REAL
131 GAMMA REAL
136 NS INTEGER.
8 X REAL FoPe
EXTERNALS TYPE ARGS
ALOG REAL 1 LIBRARY
EXP REAL 1 LIBRARY
SMLGAM REAL 2
INLINE FUNCTIONS TYPE ARGS
ABS REAL 1 INTRIN
STATEMENT LAEBELS
21 1 35
53 30 65
100 60 101
112 500
COMMON BLOCKS LENGTH
ABLE 3
STATISTICS
PROGRAM LENGTH 1373 95
CM LABELED CCMMON LENGTH 38 3

10
40
70

132
135
133

CIT
cox
EULERS
NP
UPDATE

CONTFR
GAMNEG
SQRT

FIN 4.2+4P330 75/03/17« 09.57<05«
PAGE 2
INTEGER ABLE
REAL ABLE
REAL
INTEGER
REAL
REAL 2
REAL 2
REAL 1 LIBRARY
51 20
70 S0
107 80
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10
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30

FUNCTION SMLGAM 74/74 0PT=1 FTN 4.,2+P380
FUNCTION SMLGAM (A ,X )
COMMON s RBLE / COT, CIT, COX
INTEGER COT 4 CIT
c SET INITIAL VALUES FOR SERIES EXPANSION I.Ee N = 0 (6.5.29)

SMLGAM = 0.0

IF (A.NE.0.0) SMLGAM = 1.0 /

ANUM = X

PMNEXT = (040
FACTN = 1.0
SIGN = 1.0
EPSLON = 0.0
DENOM = 0.0

Do 16 K = 1, 30
PN = K

SIGN = - SIGN
DENOM = A4+ PN
FACTN = FACTN * PN
TERM = 0.0
TERM = ( SIGN

ANUM = ANUM * X
10 CONTINUE
WRITE (COT , 20)
20 FORMAT(1H1, 8X,
1 83Xy SHEFSLON
CALL EXIT
100 RETURN
END

A

¥ ANUM ) / (CENOM * FACTN )
EPSLON = ABS (TERM)

IF (EPSLON.LE.1.E-15)
SMLGAM = SMLGAM + TERMNM

GO TO

EPSLON , A
35HSERIES FOR SMLGAM DID NOT CONVERGE

’

£19.12

100

s X

24Xy 4HA =

2E19.12 44X y4HX =

/

yE19.12 )

75/03/717. 09.57.06.

PAGE 1
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FUNCTION SMLGAM 74/ 74 oPT=1

FIN 4.24P380 75/03/17. 09.57.06.
SYMBOLIC REFERENCE MAP (R 1) PAGE 2
ENTRY POINTS
Lk SMLGAM
VARIABLES SN TYPE RELOCATION
3 A REAL F.P. 102  ANUM REAL
1 CIT INTEGER ABLE 5 coT INTEGER ABLE
2 cox REAL ABLE 107 DENCM REAL
106 EPSLON REAL 104 FACTN REAL
116 K INTEGER 111 PN RE AL
103  PNEXT REAL 105 SIGN REAL
101 SMLGAM REAL 112  TERM REAL
X REAL FaPa
EXTERNALS TYPE  ARGS
EXIT 0
INLINE FUNCTIONS  TYPE  ARGS
ABS REAL 1 INTRIN
STATEMENT LABELS .
0 10 64 20 FMT 54 100
COMMON BLOCKS  LENGTH
ABLE 3
STATISTICS
PROGRAM LENGTH 1178 79

CM LABELED COMMON LENGTH 38 3
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10

15

20

FUNCTION CONTF

10

20
1

100

R Tars7n oPT=1

FUNCTION CONTFR { A 4, X 1}

COMMON s ABLE ¢/ COT 4, CIT ,COX

INTEGER COT , CIT

SET INITIAL VALUES FOR CONTINUED FRACTION
ANUM = 25.,C

DENOM = X

BNUM = 0.0

00 10 K = 1,30

8NUM = ANUM / DENOM

DENOM = BNUM + 1.0
BNUM = ANUM - A

gHUYM = BNUM  / DENOM
DENOM = BNUM + X

ANUM = ANUM - 1.0

IF (ANUMJ.LE.D.0) GO TO 100
CONTINUE

WRITE (COTs 20) ANUM , A 4 X

FIN 4.24P3380

{6.5.31)

FORMAT (1HL 48X ,37HCONTINUED FRACTION -~CONTFR- OIVERGES

83X, BHANUM = L,E19.12y 4X, GHA = LE19.12,8X,4HX =

CaLL EXIT

CONTFR = EXP (ALQG {X) * A - X } / DENOM
RETURN

END

+ E19.12)

75/03/17. 09.57.06.

PAGE 1
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FUNCTION CONTFR 74/74 oPT=1 FIN b.24P380 75/03/17. 0%.57.06.

SYMBOLIC REFERENCE MAP (R=1) PAGE 2
ENTRY POINTS
& CONTFR
VARIABLES SN TYPE RELOCATION
0 A REAL F.p. 64 ANUM REAL
66  BNUM REAL 1 CIT INTEGER ABLE
63 CONTFR REAL 0 coT INTEGER ABLE
2 Cox REAL ABLE 65 DENOM REAL
67 K INTEGER 0 X REAL FoP.
EXTERNALS TYPE ARGS
ALOG REAL 1 LIBRARY EXIT 0
EXP REAL 1 LIBRARY
STATEMENT LAEELS
0 10 46 20 FMT 31 100
COMMON BLOCKS  LENGTH
ABLE 3
STATISTICS
PROGRAM LENGTH 708 56

CM LABELED CCMMON LENGTH 38 3
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10
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50

3

FUNCTICN CONGAM

i0
15

13

19

20

30

pr =

Ta/ 74 0PT=1
FUNCTION CONGAM  (ALF )
COMMON / ABLE / COT, CIT, COX
INTEGFR  COT 4, CIT
DIMENSION ec 8)
DATA((BC (X)) , K = 1,8 ) =
~0.897056337 , 0.91820685
-0.123527818 0.8358

3.141592€5358979
KSW = ¢
CONGAM =
IF ( ALF
IF
CONGAM = 1.
GO TO 100
NCP = ALF
SAVE ALF
ALF1L ABS
COMP 0.0
COMP = ALF + ALF1

IF { ABS (CCMP) .GT.
WRITE ¢ COT , 12 )
FORMAT ( 8X, 28HALPHA IS A N
GO TO 100

KSW = 2

ALF = 1.0 =~ ALF
IF ( ALF o+ GT.
WKRITE ( COT ,
FORMAT ( 8X,
CALL EXIT

ALF = SAVE
CONGAM = PI / t CONGA¥ = SIN
GO 10 100

MARK 1

FB = 0

N = A
come 0.0
COMP = ALF
N = COMP
WRITE ( COT 4 8 )
FORMAT { 8Xs If4 o
KN = N - 1

IF (KN.GE.1)
IF ¢ ALF JtTa.
X = ALF - 1.0
GO TO 490

MARX = 2

X = ALF

GO TO 40

po 30 K = 14 KN
FK K

FA 0.0

Fa ALF = FX

FB FB ®= FA4
CONTINUE

X = FA - 1.0

TEST = ags (X}

IF (TEST.GE.1.€E-%)

« 1. E~10 ) GO
« 1. E~10 ) GO

(NCP)

tH BN

1.£-10

1.E-10 )Y GO
18 )
30HBAD EQUATION

F

[T ol ]

4+ 1.E-10

N ¢ ALF
8Xs £19.12

GO TO 20
1.0 ) GO 70 9

HouH o

GO YO 40

FTN 4.2¢P380

*

0.482199394,

~0.577191652 4, 0.98820%891 ,
7 4+ « 0.756704078
68343 )
TO ¢
T0 S
GO T0 1S

EGATIVE INTEGER

70 1

IN TERMS OF ALPHA

( PI * ALF) )

)

75/03/17.

09.57.07.

PAGE
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60

65

70

FUNCTION CONGAM W/ 74

40

50

60

100

FOFX = 1.0

GO TO 80

Jg = 8

FOFX = 0.0
FOFX = FOFX +
FOFX = FOFX *

JB = JB - 4
IF (JRL.GT.0)
FOFX = FOFX +
CONGAM = FOFX
IF (MARK .EQ.
IF ( KSW «EQ.
RETURN

END

oPT=1

BC(JB)

X

GO 70 50

1.
»
2
2

0
FB
)
H

CONGAM =
GO TO 1S

CONGAM /7 X

FTIN L.2+P380

75/03/717. 09.57.07.

PAGE

2



FUNCTICN CONGAM Tu/74 oPT=1 FTN 4.2+4P380 75/03/717. 09.57.07.
CARD NR. SEVERITY DETAILS DIAGNQOSIS OF PROBLEM

17 I BASIC EXTERNAL OR INTRINSIC FUNCTION CALLED WITH WRONG TYPE ARGUMENT.

PAGE 3



L6l

FUNCTION CONGAM TH/ 74 oPT=1 FTN 4.2+P380 75703717+ 09.57.07.

SYMBOLIC REFERENCE MAP (R=1) PAGE

4
ENTRY POINTS
4 CONGAM
VARIABLES SN TYPE RELOCATION
0 ALF REAL Fo.Pa 172 ALF1 REAL
207 8¢ REAL ARRAY 1 CIt INTEGER ABLE
173  CoMp REAL 165 CONGAM REAL
0 cov INTEGKR ABLE 2 COoX REAL AELE
203 FA REAL 175 FB REAL
202 FK REAL 205 FOFX REAL
206 JB INTEGER 291 K INTEGER
77 KN INTEGER 167 KSHW INTEGER
174 MARK INTEGER 176 N INTEGER
170 NCP INTEGER 166 PI REAL
171 SAVE REAL 204 TEST REAL
200 X REAL
EXTERNALS TYPE ARGS
EXIT g SIN REAL 1 LIBRARY
INLINE FUNCTIONS TYPE ARGS
ABS REAL 1 INTRIN
STATEMENT LABELS
s 1 1s S 15¢ 8 FMT
64 9 134 10 FMT 30 15
144 18 FMT 37 19 67 20
o0 30 107 40 111 s90
120 60 130 100

COMMON BLOCKS LENGTH
ABLE 3

STATISTICS
PROGRAM LENGTH 2178 143
CM LABELED COMMON LENGTH 38 3
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i0

is

20

FUNCTION GAMNEG 4/74 oPT=1

FUNCTION GAMNEG{MINUSN,X)
EULERS = 0.577215664901533
N=~MINUSN

NLESSL = N - 1

FACTJ=1.0

XTERM=X

J=1

SUM=1./XTERM

SIGN=1.

SIGN=~SIGN

XTERM=XTERM*X
SUM=SUM+SIGN*FACTU/XTERM
JEJ+l

IF (J-NLESS1) 2,2,.3
FACTJY = FACTU*FLOAT(J)

GO 70 1
FACTN=FACTJ*FLOAT (N)
SIGN==-SIGN

E1X==(EULERS +ALOG(X)+SMLGAM ( 0.0
GAMNEG=SIGN/FACTN®{ELX-SUM/EXFP{X))

RETURN
END

FIN 4.24#P380

75/03/717. 09.57.08.

PAGE

1



FUNCTION GAMNEG 4774 0PT=1 FIN 4.2+4P380 75703717, 09.57.08.

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM PAGE 2

2 I CONSTANT TOO LONG. HIGH ORDER DIGITS RETAINED, BUT SOME PRECISION LOST.
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FUNCTICN GAMNEG 74774 oPT=1 FTN 4.2¢P330 75703717, 09.57.08,

SYMBOLIC REFEREINCE MAP (R=1) PAGE

3
ENTRY POINTS
4 GAMNEG
VARIABLES SN TYPE RELOCATION
b4 EULERS REAL 75 E1X REAL
67 FACTY REAL 74 FACTN REAL
63 GAMNEC REAL 71 4 INTEGER
0 MINUSN INTEGER FePe 65 N INTEGER
66 NLESSt INTEGER 73 SIGN REAL
72 SuM REAL 0 X REAL FePeo
70 XTERM REAL
EXTERNALS TYPE ARGS
ALOG REAL 1 LIBRARY £Xe REAL 1 LIBRARY
SMLGAM REAL 2
INLINE FUNCTIONS TYPE ARGS
FLOAT REAL 1 INTRIN
STATEMENT LABELS
17 1 0 2 INACTIVE 32 3
STATISTICS

PROGRAM LENGTH 768 62
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«100000000000F+01

«100G00 P =
»100000000000E+01
«200000 P =

a1000D00000006+01
»300000 =
.100000000000E+01

-400000 P =
-100000000000E+01
«500000 Po=

.1000000000005+01
«600000 =
+100000000 000E+01
«730000 p o=
«1000C0000000F+01
+8030090 P =
L106000000000€4+01
«300000 P =
»100000000000F+01
1.000060 P =
.1009500000000E+01
1.100000 P =
«1000C00C00Q00E4+01
1.2¢000n0 P =
+100000000000€E+01
1.300000 P o=
«100000C00000E+401
1.400C09 P =
.100000000000E4+01
1.5090000 p =
-100000000000E+01
1.601000 p =
.1000G0000000E+01
1,700000 P =
»100000000080E+01
1.800000 P =
.LWODOODCOOOOE+01
1.900000 p =
.100000000000¢+01
2.000008 =
.1000000000006+01
2.120000 =
.100000000008E+01
2.200000 P =
.100060000C000€E+01
2.300006G P =
.1000000000005+01
2.400000 =
.100000000000E+01
2.500010 =
.1000DUUODDUUE+01
2.600000 =
.100000000000F+01
2.700000
.1000000000005+01
2.800000 =
.100000800000E+01
2.9000090 P =
.100000000000E+01
3.000009 P

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.00000¢0
0.000000
0.000C00
0.000000
0.000000
6.000008
0.000000
9.000000
o.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

0.000000

201

T (UyP)
I(u,P)
IwW.,.»
I(u.P
I{U,P)
I(U,P)
I(UsP)
1w,
I{U,P)
I(U4P)
I(U.P)
I(U,P)
I{u,P)
T (ULP)
Iw,P)
I{U,P)
I{u,P)
I(UyP)
1.
I(u,P)
I{UsP)
I(U.P)
I(U,P)
I(U,.P)
I(U,P)
I(U,P)
It(U,P)
I(U.P)
I{U,P)

I(U,P)

«951625819640F-01
«18126G246922E400
«259181779318E+00
«329672953S64E+00
«3934653L0287E+00
«451188363906E+00
«503414626209F+00
«5506710358835+400
+593430340259€400
«632120558829E+00
«667128916302€+00
«+5988057838088E+00
727468206S66E+00
Z753403036058E+00
«776860839852E+00
.798103482005E+00
81731647554 7E+00
«834701111778E+00
«850431380777E+00
«BBLEBLTLIETHIE+DD
«877543571747E400
+B889196841638E+00D
«B99741156277E+00
+909282046711€+00
.917915001376E+00
-925726421786E+00
«932794487260E+00
«939189937375E+00
«9449T7ETTICLLE+DD

«950212931632E+00



.150000000000E+01

«10080090 P =
.150000000000E401
200000 p o=

.1600000000105+01
.300199 =
.1suocoooooao€+31
$400002 po=
.&70000003000E+01
« 590000 =
.1,0ucoaosooos+01
LH00009 o =
.153000000000F+01
.70C000 p- =
.150000000900E+01
.R200601 P =
.15 Joooocouooe+a1
.900000 =
.1fnocooooooae+01
1.9000600 P =
159200900 000E+01
1.190007 P =
,30009000006»01
1.200000 =
.1socooooooone+01
1.300000 p =
+153000000000E+01
1.400000 p =
«150000000000E+01
1.500000 P =
.1500000000600E+01
1,600000 p =
.1500000000060E+01
1.700000 P o=
.1500000000006+01
1.800000
.1500000000005+01

1.900000 P =
-150000000000E401
2.000000 P o=

1COUOODDODOOE+01
2.100000 =
.1500000000005+01

2.200000 P =
«150000000000E+01
2.300000 po=

.150000000000E*01
2.400000 =
.1500000000005+01

2.500000 P =
-150000000000E+014
2.600000 P =

.130000000000E+01
2.700000 =
.150000000000E+01
2.800008 P =
+150000000000E+01
2.900000 p =
«150000000000E+01
3.000000 P =

+500000
500000
.50000¢0
-.500000
.500000
-5000090
«+500000
500000
.500000
»500000
-50¢C000
.500000
»500000
«500000
500000
«500000
500000
»500000
+500000
.500000
500000
«500000
.500000
.500000
«500000
.500000
.500000
+500000
«500000

500000
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I(UyP)
I(U,sP)
I(U,P)
T(U,P)
I1(U,P)
I(U,P)
I(U,yP)
I(U,P)
I{u,P)
I(U,P)
I(U,sP)
1{U,.P)
I(U,P)
I(UyP)
I1(U,P)
I{U,P)
I(U,4P)
I{u,P)
I{U,P)
I(U,.P)
I(U,P)
I(U,.P)
I(U,P)
I(U,P)
1(U,P)
I(U,P}
I{U,P)
I1(U,P)
I(U,P)

I(u,P)

«299738381032€-01
«788948769845€-01
«135021406834E+00
«19385939426CE+00
«252924188106E£+00
«31074754€6602E+00
«366316587408E+00
«419164172685E+00
«UBBIUSL2THLI2ENDD
»515511346563E+00
-55882€751S71E+00
«59893348314445+00
«635932093263E+00
«66995001754CE400
«701142473508E+00
«729675903407E400
75572250057 4E+00
«7794552232888E400
+801044238722E+00
«82065442514E+00
«8384436927225+00
«854561886119E+00
«869150157405E+00
«882340663108E+00
«894256514228E400
«90501190638395+00
»914712379103€+00
=923455164457E+00
+931329594803E+00

«938417546306E+00



1.

1.

1

1.

i.

1.

1.

i.
1.
1.
2.
2.
Ze
2
2.
2.
2.
2.
2.
2e

3.

»200000000000F4+01
«100000 p =
«20000000000GE+01
«200000 P =
.200000000000E+01
3000090 p =
2000C0000000E401
400000 p =
«200000000000F+01
500000 P =
«2000GC0000000E+01
600609 P =
«200000000003E4+01
«700007 P =
.2oooounooouos+01
«800002
.ZDOUDOOOUOOOF+01
900000
.2000000000005+01
000000 =
.2ooonoooaoaor+ui
100009 p =
«20G0G000000CE+0L
200009 P =
.2073000000000E401
300009 P =
.2uncooaoocuoe+o1
400000 =
.2000003000005+01
5006000 =
.zoooooaooouoe+01
600000 P =
«200000000000F+01
700000 P =
.zoonououououﬁ+01
300009 =
.2onooouuocaos+01
950009 P =
.2000000900005+01
000000 =
.zoaoooooonuo=+ax
100009 =
.2000009000055+01
200000 p =
.2000000000005+01
300003 P =
.2oﬂouoouuoaoe+ox
400000 P
.2900000000005&01
500000 =
.zouooouououne+o1
£00000 P =
.zooounonoooae+01
700000
.2000000000005*01
800000 p =
.29uuononuoouﬁ+01
900009 P
.200000000000£+o1
000000 |

1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000800
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000000
1.000009
1.000000
1.000000
1.000000
1.000000
1.000008

1.000000
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Itu,pP)
I(u,rP)
I(U,P)
I(u,P)
ItU,P)
Itw,r)
I(U.P)
Itu,P)
Iw,P)
I{u,P)
I,
I{UsP)
L{U,P)
I(U,P)
I(U,P)
I(U,P)
I(U,.P}
I{U,P)
I(U,P)
I(U.P)
I(U,.P)
I(U,P)
I(U,P}
I(U,P)
1(u,P)
I{U,P}
I(U,P}
IW,P)
I{U.P)

I{U4P)

f

]

«910535957631E~-02
«332005779085E~014
+681736779589E~01
«110736534404E+00
+158279093328E+00
2208747743966E+00
.260543805%62E4+00
«312439522262E+00
+363507779758E4+00
~413064282489E+00
.460619610671E400
.505839722081E+00
54851348244 BE+00
+588526057571E+00
.625837185802E+00
LEBOUE3506433E+00
«692464252103E+00
«721929725290E+00
£748972073405E+00
«773717956634E400
«796302769744E+00
+81686613550GE+00
«835548434854E+00
.B524881786LEE+00
«867820059517E+00
+881673550010E+00
.894171936921E+00
«905431701082E+00
.915562168327E+00

«32466537087GE+00



.250000000090E401
100000 P =
.250000000000E+01
«200000 P =
«250000000000E+01
«300000 p =
«250000000000E+012
400000 p =
»2500000000800€E+01
.500000 P o=
«250000000000F+01
«600000 p =
«250000000000E+01
»700000 P =
«250000000000E+01
«800009 P =
.2500000000005+01
-900000 =
.2500D0000000E+01
1.000000 =
.2’0000000000E+01
1.100000 =
BGOGUDOOUOOE+01

i. 200000 p =
+250000000000E+01
1.3%00¢00 P =
+250000000000E+401
1.400000 p =
.2500000000006+01
1.500000 =
.290000000000E&01
1.630069 P =

.ZrDDDOGUUUDOE+01
1.700000 =
.250000000000E+01

1.800000 p =
.270000000000F+01
1.900000 =

.250000000000C+01
2.000000 =
.250000000000E+01
2.100000 P =
«250000000030E401
2.200000 p o=
«250000000000E+01
2.3000012 P =
.2500000008005+01
2.400000 =
.?50000000000E401
2.500000 =
.?%0000000000E+01
2.600000 P =
»250000000000E+01
2.700000 p =
.250000000000E+01
2.800000 P =
.25000000C000E+01
2.900000 P =
«250000000000E+01
3.000000 P =

1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.50000¢
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000

1.500000
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I(y,P)
I(U,P)
I(U,P)
I(u,P)
I{U,P)
I(U,P)
I(U,P)
I (U,P)
I(U,P)
I(u,P)
TlU,P)
I(U,P)
Itu,P)
I (U,P)
I(u,P)
I(,P)
I{u,P)
I(u.P)
I(U,P)
I1(U,P)
I{U,P)
I1(U,P)
I(u,P)
Iu,P)
I(UsP)
I(U,.P)
I{U4P)
I1(U,P)
I{U,P)

It(U,P)

i

"

H

«267330444585E~-02
«135308254562E-01
«334022749229E-01
+614994481181E~-01
+964792350408€E-01
«136843705324E+00
«184130047716E+00
«228002727155E400
«276294094660E+00
«325016350121E400
«3733574L72183E+00
«420668556C38E400
«466446514433E+00
«510316000298E+400
«552010604088E400
«591355422768E+00
«628251046803E+00D
»662659268538E+00
«63459056981 4E+400
+724093339562F+00
«751244710060€+00
«776142867613E+00
«738900679612F+00
«819640478332E+00
«83384898478L5E+00
«B855578270898E+400
«871034505400E+00
+834984573906E+00
«B897550263227E+00

«908848044453E+00
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«300000000000F+01

.100000 =
00 00000000005 egy 27000000 IWU,P) = ,760958139402E-03
-2000230000000000g+01 2.000000 I(U,P) =  ,535529738S63E~02
-3000330000000000;+01 2.000000 I(U,P) =  ,159186794226E-01
-h000g300000000§02+01 2.000000 I(UsP) =  .332739084163E-01
'sgooggooooungnoug o 2.000080 I(UsP) = ,573798362723E-01
. +
.600000 P = 2.000000 I{U,P) =  .876571174908E-01
+309000000000E+01
.700000 P = 2.000000 I(UsP) = ,123220788784E+00
.300000000000E+01
+800000 P = 2.000000 IfU,P) =  .1630428858075+00D
.3ooonocoouooe+01
-900000 = 2.000000 I(U,P) =  ,206062994147E+00
.3000000000005+01 _
1,0000090 P 2.000000 I(UsP) =  .251260465G27E+00
.300000000000r+01
1.100000 P = 2.000000 I{(U,P) =  .297698778525E+00
.3oooonunnoooe+01
1.200000 2.000000 I1{U,P) =  ,34454G377546E4+00
.3oaoooooaoaor+01
1.300000 p = 2.000000 I(U.P) =  ,391105180196E+00
.3ouoouooouooc+o1
1.400009 = 2.000000 I(UsP) = L 436775596703E+00
.3oaoouoooanos+o1
1.500600 P = 2.006000 I{U,P) =  .481087359S99E+00
.300G00000000E+01
1.600008 P = 2.000000 I(U,P) =  .523672561332E+00
.300000000000E+01
1.700000 P = 2.606000 I(UsP) =  .564258211228E+00
.3ooocooooaooe+01
1.800000 = 2.000000 I(UsP) =  .6026543335545+00
.3noooononaooe+01
1.900000 p = 2.000000 I(UsP) =  .638742017683E+00
.3naounoooooos+n1
2.000000 = 2.000000 I(UsP) =  .672461970338E+00
.3oooonnoounug+u1
2.100000 = 2.000000 I(Us,P) =  .703803901366E+00
.zoouoouuooooe+01 .
2.200000 P 2.000000 I(U,P) = .732796928359E4+00
.3ooooaonoooos+01
2.3000090 = 2.000000 I1(UsP) =  .759501072600E+00D
.3osnnoooonooe+01 .
2.400000 p = 2.000000 I(U,P) =  .78399990226%E+00
«230000000000E+01
2.500000 P = 2.000000 I(UsP) =  .806394134801E+00
. 0 ooooooe+u1
2. 6uou§g00 ’ = 2.000000 I(UP} = 82679637221 0E+00
. ouooou=+01
2. 7000330000 P 2.000000 I(UsP) =  BLS5326636151E+00
. cuoonouooog+01
2. euaagg p = 2.000000 T(UsP) =  .862108753689E+00
.3ouoooooooona+01
= J8772674LT3I7THE+OD
2.900000 ODE o 2.000000 I(U,.P) 8772
300000000000E+
0 = .8909260L2158E+00
3.000000 2.000000 1(U,P)
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«350000000000€401
«100000 p =
-350000000000E+01
«200000 p =
.390000000000E*01
«300000 P =
.357000000060€+012
~40C009 p =
.3SOODOOOOUOOE+01
500000 =
.350000800000E+01
«600003 P o=
«353000000000E+01
.700000 P =
DODDDDODODF+01
.800003 p =
«350000000000€E+01
«900000 P o=
+359000000000€E+01
1.000000 P =
»3500000000008+01
1.100000 P =
.370000000000E+01
1.200000 =
.350000000000&*01
1.300000 =
500000000005*01
1. QOODUG =
.3500000000008*01
1.50000¢0 =
.SVOOGUGOODOOE*OI
1.600000 P =
.3500000000005+01
1.7000092 =
» 35 OOCUGOOOUDE*Oi
1. SDOUDD P =
0000000000E+01
1. 90000? =
.3500000000005*01
2.000000 =
.3500000000005+01
2.1006038 =
.37UDOOOODOOOE+01
2.200000 P =
.350000000030E*01
24300000 =
.330000000000E+01
2.400000 =
-3500000000005+01

2.500000 P =
»350000000000E+01
2.600000 p o=

.390000000000E+01
2.700000 =
.350000000000E+01
2.800000 P =
«350000000000E+01
2.900000 P =
«350000000000€E+01
3.000000 P =

2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.,500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
2.500000
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IU,P)
I(U,P)
I{U,P)
I(,P)
I(U,P)
I(U,.P)
I(U,P)

I(U,P)

I(u,P) -

I{U,P)
I(U,P)
I(U,.P)
I(U,P)
I(U,P)
I{U,P)
I(U,.P)
I1{U,P)
I1(U,P)
I(U,P)}
I{U,P)
T (U,P)
I(u,P)
Itu,P)
I{u,P)
I1(U,P)
I(U,P)
I{u,P)
I{U.P)
Itu,P)

I (U,P)

«210631087S28E-03
.206380282799€~-02
«7396682424L40E-02
.1757503%3806E-01
«3335761296945~01
+549538458S07E~01
«821398303100E-~01
«114381038707E+00
«150945111460E+00
«19068938992399E+090
»233655561592E+00
«278077611147E400
«3234632131392E+00
«369094925€00E+00
«4143L7174868E+00
«458691225432E400
«5016943393172E+00
-543014980674E+00
«582395475985E+00
«61965320949%E+00
«654671170730E+00
+68738843873€E400
«717791012614E+00
«745303255¢88E+00
«771780115%75E+00
«795500196554E+00
«817159708082E+00
«836867273540E+400
«8547395u4760E400

«B870837564LELEEHDD
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.h000000000005+01
.100C00 =
.bOODOOGODOOOE*Ui
«200000 =
.QODUOUUOOGOOE+01
»300000 =
.kBDOGODOBOGOE%Di
«430009 P =
.MOQ000000000E+01
«500000 =
.hOOOODDOOOOOE+01
«600002 =
-QDODOOOBOOODE+01

«700000 P =
.b?00000000ﬂ0E+01

« 800000 p o=
-400000000000E+01

-800000 P =
-400000000000E+01

1.000000 7=
«400000000000E+01

1.1004800 P o=

.QOODGOOGGOOSE+01
1.200000 =
.QGOODGSUOGGGE&Oi
1.3590090 P =
.400000000000E+01
1.400000 p o=
~400000000000E+01
1.500000 P o=
»40000000D000E+D1
1.600000 P =
«40000000000C0E+01
1.700000 P =
«400000000000E+01L
1.8000017 p =
~400000000000E+01
1.900000 P =
.bOODOGOOODBUt*Oi
2. 000000 =
.AGDDUUDUODOUE+O‘
2100000 p =
.QOUDOOOOGOGOC+01
2.200000 =
-h00000000000E+01
230000 e
‘&080003000002+01
2.400000 p o=
L400000000000E+01
2.500008 P o=
«400000000000€E+01
2.600000 p =
.QODDDOGUOOUD¢+01
2.700000 =
.hﬂOOCUOOODODE+01
2.800000
.QG“GOOOOODODE+01
2.900000 P
.Q00600000D00r+01
3.000000 =

3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000008
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.0000090
3.000000
3.000000
3.000000
3.000000

3.000000
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I,
Iu,p)
I,e)
I{U,P)
Iy,r
I1W,P)
I(U,P)
I1,P)
Iw,p)
1(U,P)
I(u,P)
I(U,P)
I(U,P)
I(UsP)
Iw,P)
I(U4P)
I(u,P)
T{uU,P)
I(UsP)
1(U,P)
I{U,i)
I{U.P)
1(U,P)
I(UsP)
1(U,P)
I(U,P)
I1{U,P)
I(U,P)
I{U,P)

I(U.P)

»568402407595E-04
«776251376209E-03
+335806885325€E-02
-907985780015E=-02
«189381568762E~01
«33768%9681857E~01
«537252503€81E-01
«788134872297E~01
«108708394703E+00
«142876539501E+00
.180647578297E400
«221277088S64E+00
«263998355615E+00
«3080625€74L09E+00
35276811121 8E+00
«397480275594E+00
HL1H420L4LT717E400
#484783889534E+00
«526515156740E+00
.56652€879633E+00
«604536630398E+00
e84 0552227211E+00
«674293716C7CE+DD
«705770083503E+00
«734374084703E+00
«761934501277E+00
+.786708981566E+00
«809377590658E+00
.830037113334E400

«84,8796117223E400



.4500000000005+01

.1000080 p o=
L.450000000000€401
200000 P =

.&900000000005001
.300000 =
.ASOOOOUUDOCGE+01
«400000 P =
.h%OGOOOOOOUUE#Oi
«500009 =
.hv00000000005+01
«600003 =
.QSOUODUOOOOUE+01

+720000 P =
+450000700000€+01
-800000 P o=

.QSOOOUGODOGOE*UI
~900000 =
-MSOOUODUUDUOE+01

1.000000 P o=
«450000000000E+01
1.100000 p =
«+450000000000E+01
1.258000D2 P =
~450000000000€E+01
1.300000 p =
+450000000000€401
1.406000 P =

.h;3000000700E+01
1.500000 =
.b500000000005+01
1.600000 p =
-450000000000E+01
1.700000 P o=
~450000000000E+01
1.800GC0 P =
»450000000000E+01
1.9000090 P =
-4500000000008401
2.000000 P =
-450000000000€E+01
2-100000 P =
50000000000E+01
24200009 P =
«450G600000000£401
2.300000 P o=
.u%ﬂOODOOUOOOE#Ol
20400003 =
.QSOUOOOUOOOUE+01
2.500000 g =
-450000000000E+01
2.600000 P =
»450000000000E+01
2.700000 p o=
-450000000000E+01
2.800000 P o=
.450000000080E+01
2.900000 p =
«450000000000€E+401
3.000000 P =

3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.5000030
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000
3.500000

3.50000¢0
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1(U,P)
I1(UsP)
I(U,P)
I(U,P)
I1u,P)
I(U,P)
I(U,P)
I(U.P)
1(U,P)
1(U,P)
I(U,P)
1(U,P)
I(U,P)
1(U,P)
I(U,P)
I(U,P)
1(U,P)
I(U,P)
I(U,P)
1(U,P)
I(u,P)
I(U,P)
I(U,P)
I(U,P)
I1{U,P)
1(U,P)
1(U,P)
I(U,P)
1(U,P)

I(u,P)

214987197287 7E-04
«285540751958€E-03
«149235389445E-02
«459607067587E~02
«105995474937E-01
.203676699138E-01
«345216302572€~01
«533966254760E-01
«770454230236E-01
.105271027820€E+00
«13767486L065E+00
«173710571114E4+00
«212736197655E+¢00
#«254061864958E+00
»296989153212E+00
«340842638548E+00
« 38439325664 3E+00
«428874291372E+00
«471990997232E+00
«513324982460E+400
~554334467916E400
«592951453863E+00
«629576702316E+00
«664073301112E+00
«696359433648E+00
«726400853851E400
«754203366510E+00
«779805789752E+00
«803273230576E+00

«824691134833E+00



-503000000000E+01

-100000 P = 4.000000 I(UyP) =
) 600000000005401 WP +3865844019810E-05
.200000 P = 4,000000 I(U,P) = -
.500000000000E+01 ’ -102902325551€-03
.300000 P = 4.000000 I(U,P) = . -
.500000000000E401 ’ 65025668221 6E~03
~400000 P = %.000000 I1(u,p) = £E-
0000000000002 ¢01 R «228277528583E-02
.500600 P = 4.000000 I1(U,P) = 5810278
. = . 7654 2E~
.snnueunnoonms+01 ’ 7876542E-02
.600000 = 4.000000 I(U,P) =  .120726954337E-~
.saoooooooouas+u1 ’ eoot
.7000600 P = 4.000000 I(U,P) =  .218160022451F~
.500000000000E4+01 ! 431E-01
.800009 P o= 4%.000000 I{U,P) = «356062979054E-01
.500000000000E+01
.900008 P = 4.000000 I(U,PY =  .5378431377985-01
.noouncoogoouz+ox
1.000000 = 4.000000 I(UsP) =  .764545246626E~01
.5nnoooonaoooF+o1
1.10006090 P o= 4.000000 I(UsP) =  .103500033500E+00
.sonouuooaonoe+01
1.200000 = 4.000000 I(U,P) =  +134614223283€+00
oooouooanone+oi
1.300000 p = 4.000000 I(U,P) =  .169341354500E+00
.500000000000F+01
1.400000 P = 4.000000 I(U,P) =  .207119987525E+00
-500000000 0008401
1.500009 4.000000 I(U,P) =  .247324853932E+00
.snooonoooouns+01
1.600000 P = 4.000000 I(U,P) =  .289304351590E4+00
.sunoooaoooaqc+01
1.700000 = %.000000 I(U,P) =  .332412099248E400
.5000000000005001
1.800000 P = %.000000 I(UsP) =  .376031941137E+00
.500000000000E+01
1.900000 P = %.000000 I(U,P) =  .419596467617E+00
.500000000000E+01
2.000000 P = 4.000000 I(U,P) =  <462599555919E+00
.eonoaouoooaog+01
2.100000 = %.000000 I1(U,P) =  «504603692355E+400
.saoocuooooooc+oz
2.200000 P %.000000 L(U,P) =  .54524294B257E+00
.soooonnauouoe+o1
2.300000 = 4.000000 [tU,P) =  .584222502152E+00
. oooooooonooe+01
2. uoungo = 4.000000 I(U,P) =  +621315551034E400
.qaaoooooooons+01
2.500000 4.000000 I(U,P) =  +656358367091E+400
.600000000000E+01
2.600000 = 4.000000 I(UsP) =  +689244169514E+00
ooueoooooooc+oz
2.700000 4.000000 I(UsP) =  +7199162083156+00
.soooooooooooe+01
2.800000 P %.000000 I(U,P} =  +748360907630E+00
.aoooooooounae+01 B
900000 P . 4.000000 I(U,P) =  +774600695374E+00
>oaonaaocoaos+ 1
. s . 457631E+00
3.000000 4,000000 I tU,P) 798687457631
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«550000000000E+01

.100000 P =
»550000000000E+01

«200000 P =
«5500C0000000E+01

«300000 p =
-550000000000E+01

«400000 P =
-5530C0000000€E401

«500629 p =
»553000000000E+01

-600000 P =
.SVQDOOODDBDOE&DI

« 700000 =
.590000000000E+01

- 800000 P o=
-5r0000000000:+01

.900000 =
>0000000000E+01

1. 000000 =
‘ UDOOOUOGODEFGI

1.10PDDO p =
00000000006#01

1.2 00000 =
-5§0000000000F+01

1.300000 P o=
»550000000000€4+01

1. QOOOQD P o=
50000000000E+01

i. 500000 P =
50000000000E+01

1.600000 p =
+550000000000E+01

1.700000 p =
.550000000000’*01

1.800009 =
.DSOOOUUOODUOE+01

1.900000 P =
550000000000E+01
2.000000 p =
550000000000€+01
2.100000 P =
«557000000000E+01
2.200000 e o=

-;50000000000E+01
2a 300000 =
DUGOOGGOODE+01
Z.QOUOOO P =
»550000000000E+01¢
2.500000 P =
»550000000000€E+01
2.600000 p =
.)50000000000E+01
2.700000 =
.550000000000E+01
2.800000 p =
-550000000000E+01
2.900000 p =
«550000000000E+01
3.000000 P =

4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000
4,500000
4.500000
4.500000
4.500000
4.500000
4.500000
4.500000

4.500000
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I(UyP)
I(U,P)
I(U,P)
I(U,P)
I(U,P)
I(U,P)
I(U,sP)
I(U,yP)
I1(U,P)
I(U4P)
I(U,P)
I(U,P)
I(U,P)
11(U,P)
1(U,P)
I(U,P)
I(U,P)
I1(U,P)
I(U,P)
I(U,P)
I(u,P)
I(U,sP)
1(U,P)
I(U,sP)
1(U+P)
Itu,P)
1LU,P)
1(U,P)
11U,P)

I(U,P)

«979052949357E~06
«36385€6540980E-04
«»278188121101€E-03
«111396315083€E~02
«313134873584€~-02
«70401p180112€~02
«135726268703E~01
«233901186024E~01
«370120156238E-01
«S47720726€08E~01
«768013704S51E~01
«103032846785E400
+133222705238E+00
«166981191 453E+00
»203808734319E+00
«243132846445E400
«284342866362E+00
«326820590280E+00
+»369965719890E+00
«4132157393535+00
«4560603346149E+00
«498050798708E+00
«538805077975€+00
«578009180646E+00
«615415717092E+00
«650840277338E+00
«684156293751E+00
«715288944621E+00
«744208559235E+00

«770823897¢889€E+00



<

[ g <

.600000000000E$01

«100000 P 5.000000 ItU,P) = -
.aooooooooooaﬁ+01 ! -243299064095E-06

.200000 = 5.000000 IUSPY = 1264021 -
.eonoc00000005¢o1 ’ 01121E-04

.300000 P = 5.000000 I(U,P) =  .116994872936E~
-600000000000E+01 ’ 116394872936E-03

L400000 P 5.000000 IWU,P) =  .534702 -
.eooooooooaooe+u1 ’ 534702654689E-03

.500000 = 5.000000 I(U,P) =  .1660929586849E-02
6oooooooooaoe+01

«600000 = 5.000000 T(UsPY =  .404297832832E-02
.aooooooooonos+u1

.700000 P o= 5.000000 IU-P) =  .832046u26602E-02
+500000000000€+01

.800000 P = 5.000000 T(UsP) = .151490951164E-01
+600000000 00 0E +03

+900009 P = 5.000000 I(UsP) =  .251264546651E-01
.600000000000F+01

1.000000 P o= 5.000000 I(U,P) =  .387318188487E-01
.soennoonosnus+91

1.100000 = 5.000000 I(UsP) =  .562858174785E-01
.6000000000005+01

14200000 = 5.000000 I(U,P) =  .779309358306E-01
.euuoooononuog+u1

1.300000 p = 5.000000 I(U,P) =  .1036306855156400
.aooaaoaoaoao¢+01

1.490000 = 5.000000 I(U,PY =  .133183571672E+00
.eooouoaonoaos+n1

1.500000 p = 5.000000 I(U,P) =  .166247391751E400
.600000000000E+01

1.600000 p = 5.000000 I(U,P) =  .202369555856E+00
+609000000000E 01

1.700000 P = 5.000000 I(U,P) = 24101970947 8E+00
.600000000000E+01

1.800000 p = 5.000000 T(U,P) =  .281621730698£+00
.6000OOOUDDDDE+01

1.900000 = 5.000000 I(UsP) =  .323583003038E+00
.600000000000F+01

2.000000 p = 5.000000 I(UsP) =  «366319630794E+00
+600000000000E+01 c

2.100000 5.000000 I(U,P) =  409276911C43E+00
.euouooooooooc+n1

2.200000 P 5.000000 I(U.P) =  <451944893718E+00
.soooooooaonos+01

2.300000 = 5,000000 I(U,P) =  <4338692086485+00
. ocounnocnooz+01 _

2.400003 5.000000 I(UsP) =  +534657638058E400
.600000000000F+01

2.500000 = 5.000000 I(UsP) = 57398299564 7E+00
.6oooooooaoons+01

2.600000 = 5.000000 I(UyPY = .611582987813E+00
.6000000000005+01 )

2.700003 P 5,000600 T{U,P) =  +647257710899E+00
.600000000000E+01

2.800000 p = 5.000000 I(U,.P) =  +680865407109E+00
.6500000000000E+01 )

».900000 p = 5.000000 I(UsP) =  .712317036081E+00
.500000000000E+01 . 74157 01602595400

3.000000 = 5.000000 I(U,P) . €
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«650000000000E+401
-100000 P =
«650000000000E+01
.200009 Po=
.650000000000E+01
«300000 P =
«/550000000000F+01
«400002 P =
.6500000000006+01
«500000 =
.6500000000005+01
.6000090 P o=
«550000000000E401
«700000 p =
«650000000000E+01
800000 P =
.653000000000E+01
-900000 P o=
«650000000000E+01
1.000000 p o=
«650000000000E+01
1.100000 P =
.65OUOODUUOUUF+01
1.200000 =
.6)0000000000E*01
1.300000 P =
«650000000000E401
1.400000 p =
65 DDGDOODOOUF+01
1.500000 P =
«650000000000E+01
1.600000 P o=
«650000000000E+01
1.700000 P =
«550000000000E+01
1.800000 P o=
«650000000000E+01
1.9300009 p =
.650000000000E+01
2.000000 P =
«650000000000E+01
2.100000 P =
-650000000000E+01
2.200000 P =
«650000000000E+01
2.300000 p =
.oSOuOGDOOOODE+01
2.400000 P =
-£50000000000E+01L
24500009 P =
+650000000000E+01
2.600000 P =
.%SDUOOOOOOOOE+01
2.700000 =
.650000000000E&01

2.800000 p =
«650000000000E+01
2.900000 p =

.650000000000E+01
3.000000 =

5.500000
5+500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.500000
5.,500000
5.500000

5.500000
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I(U,P)
I(U,P)
I(U,P)
I (UsP)
I(U.P)
I(UsP)
I1(U,P)
I(usP)
I(U,P)
Itu,P)
I(U,P)
I{u,P)
I(U,P)
I(U,P)
1w,
I{u,P)
I{U,P)
I(U,P)
I(U,P)
I(U,P)
I(U,P)
T (U,yP)
I,P
I{Y,P)
I{U,P}
I(U,P)
I{U,yP)
I(U,P)
I(U,.P)

I(U,P)

«594387125411E-07
«431914085561€E-05
«484215630064E~04
«252709108807E-03
«867891594198E-03
.228844395138E-02
«503010315G661E-02
.968081719702E~02
-16838G9772730E~-01
«270518485724E~01
«407637429051E-01
«582788608896E~-01
«797418033012E-01
«105133281349E+00
«134279649810E+00
«166872381584E+00
«2024939C6452E+0D
«2L06L7152284E400
«28078414255CE+00
»322334688795E+00
«364730566883E+00
<L07426196488E+00
«6493914816457€E400
«491740254226FE+00
«532504573858E+090
«571872068340€4+00
«609570161251E+00
~E45387818¢58E+400
«6791472063379E+00

«710823131816E+0D



< < © < [ o = <

(e

< <

«700000000000E+01

.100000 P = 5.000000 I,p) =
06000000005 +01 , «142908902490E~07
+200000 P = 6.000000 I(U,P) =
3 .7nounoooooaoe+01 . «145311601045E-05
+300000 = 6.000000 I(U,PY = -
.7000000000005+n1 ’ -1974105197308-04
400000 6.000000 ItUwP) = 117 -
.7oooooooouuoe+01 ! 1177033977468-03
+500000 = 6.000000 I(,P) = 447136
. = . 76E-
.7uoooonoooons+u1 ! 2996768-03
.500000 P 6.000000 TW.PY =  .127773376040E-0
.700000000000E+01 ’ 7733760408-02
700000 o = 6.000000 I(U,P) =  .300101915953€-
.7DDDUODDDODOE+01 ’ osenoz
800000 = 6.000000 T(UsP) =  .6108032858055-02
.7nnoaooonnooe+01
<900000 = 6.000000 1(U,P) =  .111471976893E-01
.7nuoouooauoos+ni
1.000000 P = 6.000000 I(U,P) =  .1B67208481336-01
+700000000000€ 401
1.100000 = 6.000000 IU.P) =  .291887301672E-01
.7oooonooooooe+ai
1.200000 P = 6.000000 I(USPY =  .431101164283E-01
.700000000000E+01
1.300000 > = 6.000000 I(U,P) =  .607226382537E-01
.700000000090E+01
1.400000 P = 6.000000 T(U,P) =  .B2166624645SE-01
.700000000000E+01
1.500000 P = 6.000000 I(U,PY =  .1074307503425+00
.700000000000E+01
1.600000 P = 6.000000 T(U,P) =  .136358599779E400
70000000 800€ 401
1.700000 = 6.000000 I(UsP) =  .168664745054E+00
.7ooocoocoooae+oi
1.200000 p = 6000000 I(U,P) = .203957358485E+00
.7ononunuaooos+o1
1.900000 6.000000 I(U,P) =  +241764457555E400
.7ooouonooouoe+01
2.000000 = 6.000000 IW,P) = 28156123026 06400
.7oooooonooaos+01
2.100000 = 5.000000 TP} =  .322796386640E+00
.7oououooooooe+o1
2.206000 P = 6.000000 I(U.P) =  .364916029694E+00
- 7000000000005 +03
2.300000 P 6.000000 I(U,P) = .407384066895E+00
.7auaooooooone+01
2.400000 6.000000 I(UsP) =  469698649167E+00
.7oaoooooooons+01
2.500000 P = 6.000000 I(U.P) =  +491404505111E+00
+700000000090E+01
2.600000 P 6.000000 L(U,P) =  .532101327827€+00
.7oouoouonoonz+oi
2.700000 = 6.000000 [WU,P) =  «571448573653E+00
.7ouocoooooooe+01
2.800000 6.000000 I(U,P) =  <B609167156717E+00
.7oaoeoooouocs+01 _
2.900000 P = 6.000000 I(U,P) =  .64503B583806E+00
.7ooooncooooos+o1 B
3. 000000 6.000000 IQU,PY) =  «5678902084854E+00
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. 750000000000F+01

-13000¢0 P =
. 750000000000E+01
-200000 p o=

.7€UUDOOOOUDDE+01
«300000 =
.750000000000E+01

«400000 P =
«750000000000€+01
«500000 P =
-750000000000€+01
.600000 p =
«750000000000E+01
»706000 P =
750000000000E+01
«800000 P =

75 ODOGGDOUOUE+01
«900000 =
.7SGODOGOODUUE+01

1.000000 P =
«»750000000000E401
1.100000 P =

7“0000000000E+01
1.200000 =
.750000000000E+01

1.300000 p =
«750000000000E401
1.400009 P =

.750000000000E+01
1.500000 =
.?90000300000E*01

1.600000 P =
«750000000000E+01
1.700000 P =

.760000000000Ef01
1.800009
.7500000000006+01
1.900000 P =
.790000000000E+01
2.000000 =
.750000000000E+01

2.100000 P =
«75000000000CE+01
2.200000 P =

.770000000000E+01
2.300000 =
.750000000000E+01
2.400000 P =
«750000000000E+01
2.500000 p =
«750000000000E+01
2.600000 P =
«750000000000E+01
2.700000 P =
«750000000000E+91
2.830000 p =
53000000000E+01
2.7200000 p =
«750000000000E+01
3.030000 P =

6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.500000
6.,500000

6.500000
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I(U,P}
I(U,P)
I{U,P)
I(U,P)
I(y,P)
I(U,P)
I(U,.,rP)
I(u,P)
T (U,yP)
I1(U,P)
I(UyP)
1(u,P}
I(U,P)
I{u,P)
I(U,P)
I1(U,P)
I(U,P)
I{U.P)
I{UsP)
I(U,P)
1(U,P)
I(U,P)
I1(u,P)
I (U,yP}
I(u,P)
I(U,P)
I(y,P)
IU,.P)
I(U,P)

I,P)

«338647149327%E-08
«481785734928E~-06
«793470753¢€91E-05
«540711301228E-04
«227301595918E-03
«704220872141E~03
«176811243136E-02
«380733532425€E-02
«729335873351£-02
«127433075815E-01
«206744510149E-01
«31557720006LE-01
w457777184633E-01
«636018741204E-01
«851620147143E~-01
«110448103854E+00
«138313016112E+00
«17148€254611E+00
«206594088593E+00
«244183541203E+400
«283747878082E+00
»324751632678E400
« 366653664 893E+00
«408927219666E+400
«451076385081E+00
«492648718310E400
»533244L099671E+00
«572520088707E400
«610194197240E+00

«646043572857E+00



.aooooooouonos+01
«100000 p
.500000000000E+31
.200000 P =
.800000000000E+01
«300000 P =
-800000000000€+01
«400000 P =
+800000000000E+01
«500000 P =
«800000000000E+01
.H00C00 P =
.A00000000000E+01
2700000 P =
«800000000000E+01
8006090 P =
.eaoaoounnoonc+01
.9000080 =
.aaqouooooonoe+01
1.000000 P =
.300000000000E+01
1.100000 p =
«800000000000E+01
1.200000 P =
.8030000000005+01
1.300009 =
.souooooooooo¢+01
1400000 P =
.8000000000N0E+01
1.5000090 P o=
.800000000000E+01
1.500000 P =
.5000000003000E+01
1.7080000 P =
ooooonnouoot+01
1. aooooo =
.aaoooooooonoe+01
1.900000 P o=
.800000000000F+01
2.0000090 =
.soonononoancs+01
2.100008 po=
.soooonooaooue+u1
2.200009 p
.aoaooooouooae+01
2.300000 po=
.sononnonouoos+01
2.400000
.auaooooouuou¢+01
2.590008 P
.eosocosoooonﬁ+01
2.600000 p =
.aaooaonooouo€+01
.7000900 P
.acoocououaoo€+01
2.800000
.eonouooaa000F+01
2.500000 =
.5000000000“0E+01
3.000000 Po=

7e

7.

7

7.

7

7.

7.

7.

7

7.

7.

7.

7.

7

7.

7.

7

7

7.

7

7

7.

7 e

7.

7.

7.

7.

7.

7

7

000000
600000
000000
000000
000600
0000080
000000

gp0o0co0

.000000

000000
000000
00po000
000000
gooaoo
000000

000000

.000000

gooaoa
000000
000000
000000
000000
000000
000080
000000
000000
000000
000000
000000

000000
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I,r)
Ity,pP)
I(U,P)
Iw,r)
I(U,P)
IW,rP)
Lw,p)
I,P)
I(U,P)
I1{U,P)
IwU,P)
I(U,P)
I(U,P)
Iw,P)
I(UsP)

I(U.P)

I(U,sPY -

I(UsP)
I(U,P)
I(U,P}
I(U4P)
I(U,P)
I(U,P)
I(U,4P)
I1W,P)
I(U,P)
I{U,P)
I(U,P)
I(U,.P)

I(U,P)

+790365332265E~09
<157546033041E-06
+»314667657164E-05
«245168027577E~04
«114090387496E-03
«3833753154365-03
-102934515699€-02
+234592846191E-02
471875691 830E-02
«860348352718E-02
«144916267066E-01
+228688123597£-01
»341785736742F-01
«487759757958E-01
«663097897290E~01
«887002082724E~01
«114133505735E+00
«143065783032E+00
»17523508461SE+00
«210279714613E+00
« 24776045731 3E+00
»287184539203E+00
«328029471018E+00
+363765296527E£+00
«4118741G9315L4E+00
«453866811178E+00
«4952949328284E+0D0
«535760617712E+400
«574921927511€+00

«612495555479E4+00



.850000000000E+01

100000 P = 7.500000 I(U,4PY = «182095837449E-09
+«850000000000E+401
.200000 P = 7.500000 I(u,P) = «508480136276E£-07
.350000000000E+01
.3000040 = 7.500000 I(UsP) = «123205984309E~05%
.850000000000E+01
«400000 P = 7.500000 I(u,Py = «109791059282E~04
.850000000090E401
.590000 P = 7.500000 I(UsPY = «56577966063SE~-004
«850000000000F+01
«6000090 P = 7500000 I(U,P} = «206271268076E-03
«850000000000E+01
.700000 e = 7.500000 I(U.P) = «592461039310£-03
«850000000000E+01
.500000 p o= 7.500000 I(,P) = «14295€832437E-02
OOCOUDOOOOE+01
eQOODOO P = 7.500000 I(U,P) = «302046357801E-02
«850000000000E+01
1.000000 p = 7.500000 I(UsP) = «574860417856E-02
.8¢OOUUOUOUDOE+01
1.10060090 p o= 7.500000 IW,P) = «100566114550E-01
.850000000000F+01
1.230000 = 7.500000 I(u,P) = +164142012203E-01
.850000000000E+01
1.300000 po= 7.500000 I(U,P) = «252815524307€-01
«850000000000€E+01
1.400000 P = 7.500000 Iww,pr) = «370716926C%7E-01
.8700000000005+01
«500000 = 7.500000 I(U,P) = «521175984915E-01
.8)0000000000E+01
1.600000 Po= 7.500000 I(U,P) = «706468114080E-01
«850000000000E+01
1.7000090 P = 7.500000 Itu,P) = «92765494574L7E-01
.850000000000F+01
1.800000 = 7.5000080 I(U,P) = +»118452407CS63E+00
.8)0000000080E+01
800000 po= 7.500000 Itu,P) = «147562157439E+00
.850000000000E+01
2.000000 p o= 7.500000 I(U,P) = «179836273563E+00
«350000000000E+01
2.100009 p = 7.500000 I(U,P) = «214920213144E4+00
«850000000000E+01
2.200009 P o= 7.500000 I(u,P) = «252384212764E400
«850000000000£401
2.300003 P = 7.500000 I(u,P) = «291745956539E+400
DDUUDUOOOUE+01
2. hOOOOQ = 7.500000 I{U,P) = «332493578848E+00
.SSDOGDOGDOUOEtﬂi
24500000 P = 7.500000 I1tu,P) = «374106738806E40C
«850000000000E+01
2.€00000 p = 7.500000 I1(U,P) = +416076118792E+00
.%50000000000=+01
27000090 7.500000 I(U,PY = «457919269385E400
.850000000000E+Di
2.800000 = 7.500000 I(U,P) = «499193302756E+400
BfOOOUODOUOUE+Di
2.90600G0 P = 7.500000 I(U,P) = +»539504080634E+400
.350000000000E+01
3.00C00130 P = 7.500000 I(U,P) = «57851211541 4E+00
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-39000000000005401

«1906000 P = 8.000000 I(U,P) = -
+970000000000E+01 ’ 41426761844 6E-10
»200009 P = 8.0006000 I(UsP) = ,162082581064E-07
.900000000030E4+01 ’
« 300002 P = 8.000000 I(U,P) =  ,4765843302255-06
900000000000E+01 ? =
~400009 P = 8.000000 I(UsP) =  .4B5882870664E~0
.900000000000E+04 ’ 86 >
.500008 P = 8.000000 I(U,P) = ,277358192501E~-04
»900000000000€+01
600000 P = 8.000000 I(U,P) =  ,10974L64LCIEE~03
.990000000000E+01
.700000 P = 8.000000 T(U,P) =  ,337305843£37E-03
.900000000000E+01
.800000 P = 3.000000 I(U,P) =  .861978256338E-03
.900000000000F+01
«900000 p = 8.000000 I{U,P) = .191362749731E-02
900000000000€E+01
1.000000 p = 8.000000 T(U,P) =  .380299206168E-02
.900000000000E+01
1.100000 P = 8.000000 I(U,P)} =  .691181223987E-02
.9000C00000000E+01
1.200009 P = 8.000000 I(U,P} =  .116714122328BE~01
.900000000000E+01
1.300000 p = 8.600000 I(U,P) =  .185327565006E-01
-900000000000E+01
1.400000 p = 3.000000 I(UyP) =  .279324909581F-01
.3000000000008+01
1.500000 P = 8.000000 I(UsP) = . 402573124822E~01
.900000000000E+01
1.600000 P = 8.000000 I(UsP) =  .558168774858E~01
.9oooonnoooocs+o1
1.700000 = 8,000000 T(UsP) = L 74B176447461E=01
.qnnoooooouooe+01
1.800000 P = 8.000000 I(UsP) =  .97349829886SE~01
.9oauaoouooouz+01
1.900000 = 8.000000 T{U,P) =  .123381659325E+00
.9oaooouonuans+01
2.000000 P = 5.000000 I1(U,P) =  .152762506016E400
. 000000000005+01
2. 100033 8.000000 I(U,P) =  .185233350710E+00
.900000000000F+01
2.200000 p = 8,0080000 T(U,P) =  .220442862409E+00
«900000000000E+01
2.300000 P 8.000000 T(UP) =  +25796720B18LE+00
.9ouuooooouoog+01
2.400000 P = 8.000080 I(UsP) =  .297331737576E+00
-900000000000E+01
2.500000 P 8,000000 T{UsP) = .338032880859E+00
.quaooonuouoos+oi )
2.600000 = 8.000000 T(UsP) =  +379558B93202E+00
.9000000000005+01 _
2.700000 P 8,000000 I(UyP) = L421408422283E+00
.9oocouonooous+n1 _
2.800000 P 8.,000000 I(U,P) =  463106201245E400
901000000000E+01 _
P} =  504215525652E+00
2.200000 p o 3,000000 11U,
.9ooodnonooooe+ _ 7
(U,P) =  +54L3LT3ISSE7TBE+0D
3.000000 P = 8.000000 14U,
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«959000000000E+01

«100009 P = 8.500000 I{U,P) = +«330990997548E~11
-950000000000E+01
.200000 P = 8.500000 I(U,P) = «510564441166E-08
+950000300000E+01
300000 P = 8.500000 I(U,P) = »182230370527E-06
«950000000000E+01
«400000 p = 8.500000 I(U,P) = «212€613666528E-05
.350000000000E+01
«500000 p = 8.500000 I(U,P) = «134478314€18E~04
.350000000000E+01
«600000 p o= 8.500000 I{U,P) = ~5776553C2964E-04
.950000000000E+01
»700000 p = 8.500000 I(U,P) = «130043409319E-03
.950000000000F+01
+800000 = 8.500000 I(U,P) = 51449034824 8E-03
.930000000000E+01
900000 p = 8.500000 I1(U,sP) = «120048302%04E-02
+»357000000000E+01
1.000000 po= 8.500000 I(U,P) = «249189172884E-02
-350000000000€+01
1.100000 p = 8.500000 I(U,P} = «470663152170E-02
.950000090000E+01
1.200000 P 8.500000 I(U,P) = +8322484344730E~02
.950000000000E+01
1.300000 P = 8.500000 I (U,P) = «13467966466SE~01
«959000000000E+01
1.4000010 P = 8.500000 I(UyP} = «208698780140E-01
.950000000000E+01
1.500000 p = 8.500000 I(UyP) = «308450134107€-01
.950000000000“+01
1.600000 = 8.500000 I(U,P) = «437568782255€~01
- 9% 0000000000E+Di
1.700009 p = 8.500000 I(U,P) = «598904753377E-01
.950000000000E+01
1.80000¢C P = 3.500000 I(U,P) = «794312002035€-01
«950000000000E+01
1.300000 P = 8.500000 I(U,P} = «102451720734E+00
«950000300000E+01
2.000000 P = 8.500000 I(,P) = «128907291095E+00D
.950000000000E+01
2.100000 8.500000 I(U,P) = +»1586330530239E+00
.9300000000005+81
2.200000 P = 8.500000 T{U,P) = »191384196688E+00
«950000000000E+01
2.,300000 p = 8.500000 I(UsP) = »226791425522E+00
.950000000000E+01
2.400000 = 3.500000 I(U,P)Y = «264439980C%88E+00
.950000000000E+01
2500090 P o= 8.500000 I(UyP) = »303860495071E+00
«953000000000€+01
2.600007 P = 8.500000 I{U,P) = «344556101e71E+00
.950000000000E4+01
2.700000 P = 8.500000 I(U,P) = +386022499102E+00
«950000000000E+01
2.6800000 P = 8.500000 I(U,P) = «427765966896E+00
-953000000000€+01
2.800009 P = 8.500000 I(U.wWPY = »469318661017E+00
«350000000060E+01
3.030000 P = 3.500000 I1wWw,pr) = «510250812672E+00
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+100000000000E+02
«100000 p o=
«100000000000E+02
200000 P =
‘1000000000005402
-300000 =
.1000000000006+02
«400000 P
.1000000000005&02
«500000 P =
-1000000000005+02
«6500000 =
.100000000000E%02
«700000 =
.100000000060E+02
-~800000 P =
.100000000090E+02
«500000 =
.100000000000E¢02

1.000000

.100000000000E&02

1.100000 P =

.100000000000E+02

1.200000 P =

.10000000C00CE+Q2

1.300000 P =

.100000000000F+02

1.400000 =

.100000000000E402

1.500000 =

.100000000000E+02

1.600003 P =

-182000000000E4+02

1.700000 p =

«107000000000E+02

1.800000 P =

«10000C000000E+02

1.900000 P =

.1000003000005*02

2. 000000 =

leDOOOODDUGGF*OZ

2.1006000 P

.100000000000E*02

2.200000 P =

.100000000000£+02

2.300000 P =

-1000000000005#02

2.400000 P

.IOOOOOOODODUE*OZ

2.500000 P o=

.108003000000E%02

2.600000 p

.lOOOOOODOGDﬂE#OZ

2.700000

.100000000000E+02

2.800000 P =

.100000000000E4+02

2.300000 P =

.100000000000E*02

3.0000090 p

9.000000
2.000000
9.000000
9.000000
9.000000
9.000000
9.0060000
9.000000
9.000000
3.000000
9.000000
3.000000
9.000000
3.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
3.000000
9.000000
9.000000
9.000008

9.000000
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I(u,P)
Itu,P)
I(u,P)
I(U,P)
I{u,P)
I,pr)
I(U,P)
Itu,P)
I(u.P)
I(u,P)
I(U,P)
Itu,P?
I(UyP}
I1(U,P)
I{U,P)
I1{U,P}
I{U,P)
ItU,P)
I(u,P)
I1(U,P)
1tu,P)
1(u,P)
I1{U,P)
I{U,P}
I(U,P)
I(U,P}
I1(U,P)
I{U,P)
I1{u,P)

1 (U,P)

1]

[}

«206857913123€-14
«159019325%1 4E~-08
«689125630505E~07
+320363673546E-06
«645186045S92E~-05
«300946425432€E~-04
«106006062549E~03
«304103794899E~03
e 745991245749E-03
«161781194689€E-02
«317632962698E-02
«574582622049E~02
»970522716690E~02
+154666621515E~01
«234480495215E-01
«340430507750E-01
17591857877 9E-01
64355860291 5E~01
84438466704 8E-01
«108073418263E+00
«135020991277E+00
«165171670081E+00
.198258247792E+00
+233920912469E+00
«271745691527E+00
.311264627674LE+00
«351986201S67E+00
«3934127565655E400
«435057958383E+00

S476461663469E400



»105000000000E+02

-100000 P =
«105000000000€E+02
.200000 P =

.165000000000E+02
«300000 =
.1050000000005+02
«4000090 P =
.1050000000005+02
«500000 =
.105000000000E+02
«600000 P =
«1050009000000E402
«7000090 P =
»105000000000E+02
.800000 P =
-105000000000E+02
«300009 P =
«105000000000E+02
1.000000 p =
.135000000000E402
1.100000 P =
105 ODUOODDUUE+02
1.200000 =
.105000000000E+02
1.300000 P =
.105000000000F+02
1.400000 =
.1JSDDOOUDOODE+02

1.500000 P =
«105000000000E+402
1.60000C0 p =

.105000000000E+02
1.700000 =
.10'000000000F+02
1.800000 P
.105000000000E+02
1.9000093 =
.10500000003DE+82
2.000000 =
.105000000030E+02
2.100000 =
.1050000000005+02

2.200000 P =
«105000000000E+02
2.300090 g =

.105000000000E+02
2.400000 =

.1050000000005+02
2.500000 P =

«»105000000000E+02
2.600000 P =

.105000006000E+03

2.700009 P
.1050000000005+02
2.800000 P =
.105000000000E+02
2.900000 P =
«105000000000E+02
3.000000 P =

9.500000
9.500000
9.500000
9.500600
9.500000
9.500000
9.500000
9.500000
9.500000
9.500000
9.500000
9.500000
9.500000
9.500000
9.500000
3.500000
3.500000
3.500000
9.500000
9.500000
9.500000
9.500000
9.500000
9,500000
9.500000
9.500000
9.500000
9.500000
9.500000

9.500000
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I(u,P)
I(UsP)
I1(u,.,P)
I(U,P)
I(U,P)
I(U,P)
I{u,P)
I{(U,P)
I,rP)
I(u,P)
I1(u,P)
I(U,P)
I{u,P)
I{U4P)
I(U,P)
I(u,P)
I(U,P)
I(u,P)
I(u,P)
I(u,P)
I{u,pP)
IU,P)
I(u,P)
I{U,P)
Itu,.P)
1(U,P)
I(U,P)
I{ULP)
I(UsP)

I,P)

46020519353¢E-12
.489947597758E~09
2578559284 00E=-07
.3943050129295-0p
. 30642647497 3E-05
.15524687713€E~06
535635347 84 8E-D4
«17807015851 3E-03
\459349017203E-03
+104103554753E-02
21252552271 4E-02
.398057051097E-02
.6937151250056-02
<113723938641E-01
<17689504137¢E-01
.262910218696E~01
.375504242656E-01
.517849235£226-01
.692321793600E-01
900329444 843E-01
©114220818023E+00
+141719429456€+00
©172346636386E4+00
.205824747571E+00
.261795412813E+00
.2798376L7117E+00
+319487453106E+00
360257634 872E400
C401656616144E+00

~L443205345213E+00



< <

[ < < [ < [ o

< (= < (= o« < (o4 < [=d <o«

<

O T T T S = = TR = S RN ¥

I

T T = T T S O O T e T

:l:itw;l»x:»xn»ol»:n»|:pa|»||mct»|un|upstpntwua»»|»||»x|»lnwlswatpiﬁpliw*lw!'w“»"ﬂ"P'!N
P>

«110000003000E402

«100000 P =
.110000000000E*32
«200000 =

-1100ODDOUDGGC+02
300000 =
.110060000000E+02
«400000
.11000000DODBE+02
«500000 =
.1100000000005+02
«5300090 =
.110000000000&*02

700000 P =
«110000000000E+02
«8000600 P o=

-110000000900?+02
«900600 =
.113000000000E+02
1.600002 p =
«110000000000E+02
1.100000 p =
+110000000000E+02
i.200000 P =
«110000000000E+02
1.300000 P =
«110000000000E+Q2
1.400000 p =
-110000000000E+02
1.500000 p o=
«110000000000E+02
1.600000 p =
«110000900000E+02
1.7000090 P =
.1100000000005+02
1.800G00 P
.ilOUOGGOOOODE&OZ
1.3900C000 P =
.110000000000E+02
2.000000 P =
.1100000000006+02
24100000 P
.110000000000E+02
24200000 P
-110000000000€+02
24300000 P
.110000000000E+02
2.400000
.110000000000F+02
2.500000 p =
.1100C0000000E+02
2.600800 p =
10000000000F+02
Ze 700000 P =
.110000000000E+02
2.800000 p =
.110000000000F+02
2.900000 P
.110000000000E+02
3.000000 P

10.000000
10.000000
10.000000
10.008900
10.000000
10.000000
10.000000
10.000000
10.000000
10.0000040
10.0008000
10.000000
10.000000
10.000000
10.000000
10.000000
10.000000
10.000000
10.000000
10.000000
10.000008
10.000000
10,000000
10.000000
10.000000
10.000000
10.000000
10.000000
10.000000

10.000000

I1(U,P)
I(u,pP)
I(u,Py
I1(u,P)
Iw,.m
I(u,P)
I(U,P)
I(u,pr)
I(u,P)
I(U,P)
I(U,P}
I(U,P)
I.P)
I,
Iw,P)
I{U,P)
I(UyP)
I1{U,P)
I1{U,P}
I{U,sP)
I(U,P)
I(U,P)
I1(UP)
i(UgP)
I{U4P)}
I{U,P)
I(UyP)
I (U,P)
I1(U,P)

1(U,P)

]

«10265¢013¢575-12
+149397609831E-09
-855091832071€-08
«1672592763207E-06
«144128248299E-05
«733295672222€~-05
+«320553138681E-04
«+103332014156E-03
«280365904229E-03
«B64L1BLI5TTLSE~-03
«141005858395€-02
«273523484008E-02
«4919510157955~02
«829809250156E~02
«132464763288E-01
«201588866974E~01
«294226248135E-01
+4139113928925~01
«563586499588E-01
74538764034 3E~01
.960488741491E-01
+120901353495E+00
+169001789678E+00
«180153821524E+00
,214069621828E400
.250384729794E+00
«288675777595E+08
«.328479653862%+00
+369312768885E+00

«410689293846E+00
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