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1.0 USERS' GUIDE: A GENERAL DESCRIPTION
1.1, Introduction

This is a.revised users' guide of the OAP Regional Econometric
M‘odeilf‘< It is intended to facilitate an efficient simulation of various
control strategies. As described and demonstrated in Volume 1, air
pollution control s.tré.tegies are first fransfofmed into a set of appro-

)

priate model inputs. ** The computer program accepts these inputs
as '"exogenous shocks' to the model system and generates as output,
from the model system, measurements of the '"changes'' in the key
economic variables in the Air Quality Control Regions (AQCRs) under
study.
The computer simulation program of the OAP Regional Econo-

metric Model includes three programs:

Program RMS (Regional Model Simulation),

Program IOA (Input-Output Analysis), and

. Program FBE (Feedback Effects).

As indicated in Volume 1, the input-output model and the interregional

feedback effects were introduced in order to measure the external

*See CONSAD Research Corporation, OAP Regional Econometric

Model: A Revised Version, Vol, 1, September 25, 1972,
**CONSAD Research Corporation, An Economic Model System for

The Assessment of Effects of Air Pollution Abatement, Vol. II, User's
Guide to the OAP Economic Model System, May 15, 1971. Also, see
CONSAD, op. cit., Volume I, Development and Demonstration Phase.




market of an AQCR. The main part of the simulation program, con-
sequently, is the Program RMS -- the simulation tool for the Regional
Econometric Model. |

Program RMS has been revised so that the growth rates by
AQCRs could be included to provide economic projection of future
years. In strategy simulation, cumulative effects over time of any
given strategy are also included. At the same time, a new set of
control costs which are the preliminary estimates corresponding to

the control implied in the Federal Register of August 14, 1971, as

promulgated by EPA. These estimates are termed as EPA cost esti-

mates in the rest of the report.



1.2 A General Description

PROGRAM RMS

The Regional Econometric Model developed in Volume 1 consists

of four major modules or blocks of equations, namely:

manufacturing industry equations

income and regional economy equa_tions

other industry equations

labor market equations

In the development of the Program RMS, linkages between the
modules have been rearranged in order to provide an efficient and
broad range of strategy simulations. The arrangement of the modules
(or block of equations) in the program provides a number of ''simula-

tion options"

which are related to a number of control inputs corres-
ponding to the control strategy under consideration.

At present, eight simulation options have been included, al-
though additional simulation options can be added, depending upon the
need of the user and the full exploration of the model capability. The

currently available simulation options are as follows.

Option 1: Industry control cost.

This option takes direct control costs of the manufacturing industry
in terms of reduction of profit and investment which increase the cost

of production. Control cost data, at present, is the EPA cost estimates
by AQCR by year.



Option 2: Benefit by AQCR,

This option takes regional benefits in terms of increase in the regional
disposable income by AQCR, resulting from changes in property values,
savings in health expenditures, etc., from cleaner air.

Option 3: Local taxation.

This o‘ption takes increases in local taxation for possible subsidies for
industrial control costs in the implementation plan.

Option 4: Electricity price increase to industry.

This option takes the price increases for the electric power which is
being passed to industries.

Option 5: Electricity price increase to the residents.

This option takes price increases for the electric power industry which
are being passed to the residents as a reduction in their disposable in-
come,

Option 6: Control cost by two-digit SIC.

This option takes control costs by two-digit SIC manufacturing indus-
tries rather than the aggregate control cost by AQCR used in option 1.

Option 7: Increase in property value (due to improved air quality).

This option takes a percentage increase in property value as control
input.

Option 8: Feedback effects.

This option takes the output from Program FBE to measure the inter-
regional feedback effects.

Each option consists of modules A, B, C, and D. However,
depending upon whether aggregate or two-digit SIC manufacturing sec-

toring and other simulation specifications are available, ten blocks of



equations, each related to one module, were included in this Program
RMS. A block flow chart for the simulation options available in Pro-
gram RMS is shown in Figure 1.1, and Table 1.1 shows the relation
between simulation option module of the Regional Econometric Model
and equation blocks included in the block flow chart.

For example, in simulation option 1, the industry control costs
are read in from EPA cost estimates control input data. This leads
to a reduction in both profits and investment of the manufacturing in-
dustry, thus affecting the entire manufacturing industry module, and
in turn regional income, consumption, government sector of module
B and other industry of module C, and finally labor mé,rket of module
D. If other simulation options were tried, the éequence will refer to
corresponding blocks in the Program and ''net' effects will be summa-
rized in the program output. Usually each strategy simulation will
involve more than one simulation option. An example of the simula-
tion options involved in a given strate.gy will be included in Section
2.3.2 of this volume (preparation of parameter cards).

PROGRAM IOA

This program has the capability of aggregating a 100-sector
United States input-output table to a desired number of sectors., Cur-
rently, a 42-sector I-O model has been used (see Appendix D, Volume 1

of the May 15 report). The program then provides a new I-O coefficient
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Table 1.1.

e a:ions »e:ween Simulation Op:ion anc Equa:ion B .ocks in Program RMS

Simulation 1 2 3 4 5 6 7 8
Option of Industry| Benefit| Local | Electricity |Electricity | Control{ Change in| Feedback
Equation Proill‘\zrsn Control | by T'axa— price in- price in- Cos.t l'oy property | effects
Blocks in Cost AQCR | tion crease to crease to 2-digit | value
Program RMS industry residentials| SIC
Block No. 1 : A
Block No. 2 A
Block No. 3
Block No. 4 A ’ A
Block No. 5 B B B B
~ | Block No. 6 C C C C C C c C
Block No. 7 D D D D D D D D
Block No. 8 | B B B B
Block No. 9 A A A A
Module:
A Manufacturing Industry
B Income and Regional Economy
C Other Industry
D Labor Market



matrix and the corresponding Leontief inverse matrix with new se‘ﬂ\ctor—
ing. Finally, the program takes changes in final demand, either change
by sector or change by average propensity to consume by sector and
produces the change in gross domestic product by sector.

Thus, the changes in the final demand, both as a result of costs
and benefits of air pollution control, will cause the changes in the gross
domestic product (value of shipments by sector). Output from Program
IOA becomes the input in the Program FBE for distribution.

PROGRAM FBE

This program takes the output from lsrogram IOA and first trans-
fers the value of shipment into value~added by sector and then distri-
butes the feedback effect to each AQCR with the regional market share
matrix. The output from Program FBE becomes the input deck for

simulation option 8 in the Program RMS.



2.0 PROGRAM RMS (Regional Model Simulation)
2.1 Introduction

Program RMS isl a large scale computer simulation program
with a 2483 statement program which includes 13 subroutines to solve
both linear and non-linear simultaneous equation system. For the non-
linear system, an iterative algorithm--an extended Newton's method*
has been introduce;d.

Since the program has been designed for a broad range of
policy questions, the simulation of any given strategy requiring a
proper preparation not only of control input (see Section 2. 3) but also
the choice of the simulation options appropriate to the strategy.

At the present state, EPA cost estimates by AQCR have been
included as basic control input. ¥*

Detailed specification of the program preparation is given in

the following sections.

* See M. K. Evans and L. R, Klein, The Wharton Econometric
Forecasting Model, University of Pennsylvania, 1967, Chapter IV,

*% See Appendix.




2.2 Job Deck Set-Up

The Program RMS (Regional Model Simulation) is a 2, 100 state-
ment FORTRAN program which uses approximately 392K core and runs
80 seconds on an IBM 360/75, depending upon the scope of the strategy

to be simulated.

Control J-J

Cost One Set for
- Each Year
rogram R tod
éontlol Card equeste
/
FBE Deck
if benf, ¢$10
Beneflt
Card

ﬁ)CR codes_ﬂ One Set for Each Run

Years para-
‘ meter card
17/
. Local Ecol—‘
| nomic Dat ‘
R |
/>:< iy
//GO
Prog. RMS/
(Reg. Mode
Simulation)

Program -
Deck

//Job

Job control
lang. (JCL)
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2.3 Data Input Deck

The input section has undergone considerable modification. What
was then referred to as the STANDARD DATA INPUT DECK, is now,
after some reordering and a few additions, read from a tape.. The
data stored on this tape is needed for every RMS simulation regardles_s‘
of strategies or options to be performed. A detailed description of the
contents of the tape follows.

2.3.1 Standard Data Input Tape

The tape includes 14 sets of parameter and input data read from
a total of 5,826 cards arranged in the following order.

1. Regional Model Coefficients: 20 cards, one card for each
two-digit SIC and one for all manufacturing industries

Cols. 5-10 I5, two-digit SIC code

Cols. 11-20 F10.4, labor share from production
function by industry

Cols. 21-30 F10. 4 capital share by industry
Cols. 31-40 F10.4, depreciation rate by industry
Cols. 41-50 F10. 4, the coefficient of profit in

investment function by industry

Cols. 51-60 F10.4, ratio of value-added to capital
by industry

11



2, AQCR Codes and Names: 92 label cards, one for each of the
91 AQCRs for which data was available and one which is the
label card for the net effect over all AQCRs studied

Cols, 1-4 14, AQCR code number (blank for the 92nd
card)
Cols. 5-80 19A4, name of AQCR associated with the code

in cols. 1-4

3. Relative Codes Used by the Program for the 100 AQCRs:

5 cards

Card.I 20I4, relative codes for AQCRs 1-20%
Card 2 2014, relative codes for AQCRs 21-40%
Card 3 2014, relative codes for AQCRs 41-60%
Card 4 2014, relative codes for AQCRs 61-80%
Card 5 | 20I4, relative codes for AQCRs 81-100%

4. Fuel Submodel Coefficients: 58 cards

(a) Share coefficients from fuel equation by two-digit SIC

(19 cards)
Cols. 9-10 12, code of the two-digit SIC for which this
data applies
Cols. 11-20 F10.5, coefficient of coal
Cols, 21-30 F10.5, coefficient of coke
Cols. 31-40 F10.5, coefficient of oil
Cols. 41-50 F10.5, coefficient of natural gas
Cols, 51-60 F1lo0, 5., coefficient of electricity

* Code is 0 if no data was available for a given AQCR,

12



(b) Miscellaneous fuel coefficients by two-digit SIC including
one coefficient for all manufacturing industries (20 cards)

Cols. 9-10 ~ 1I2, code of the two-digit SIC for which this
data applies

Cols. 11-20 F10.5, constant determined in the invest-
ment equation

Cols. 21-30 F10.5, constant multiplier from the fuel
equation

Cols. 31-40 F10.5, coefficient of the energy demand
equation

(c) Coefficient relating consumption of electrical energy to
value -added by two-digit SIC (19 cards)

Cols. 9-10 12, code of the two-digit SIC for which this
data applies :

Cols. 11-20 F10.6, coefficient .

AQCR Economic Data: 455 cards, five cards for each AQCR
for which data was available

First Card:

Cols. 1-10 F10.1, labor force in each AQCR

Cols. 11-20 F10.3, unemployment rate in each AQCR
Cols. 74-76 13, AQCR code

Second Card

Cols. 1-10 F10.1, 1967 employment in manufacturing
industries in each AQCR

Cols. 11-20 F10.1, 1967 wage bill for manufacturing
industries

13



Cols, 21-30
Cols., 41-50

Cols. 74-76
Third Card:
.Cols. 1;10
Cols. 11-20
Cols., 21-30

Cols. 74-76

Fourth Card:

Cols, 1-10
Cols., 74-76
Fifth Card:

Cols. 1-10
Cols, 11-20
Cols. 21-30

Cols. 74-76

n

F10.1, 1967 value-added in manufacturing
industries

F10.1, 1967 investment in manufacturing
industries :

13, AQCR code

F10.0, 1967 total regional personal income
10,0, 1967 local government revenue
F10.0, 1967 local government expenditures

I3, AQCR code

F10.0, 1967 total personal consumption

13, AQCR code

F10.1, 1963 number of employees in manu-
facturing industries

F10.1, 1963 wage bill for manufacturing
incomes

F10.1, 1963 value-added for manufacturing
industries

13, AQCR code

14



Electric Consumption (10 million KWH) by AQCR: 91 cards

Cols., 1-10
»Cols. 11-20
bols. 21-—30
Cols. 31-40

Cols. 74-76

F10.0, total electric consumption in each
AQCR

F10.0, residential electric power consump-
tions

F10.0, electric power consumed by manu-
facturing industries

F10.0, electric power consumed in other
industries

13, code number for the AQCR for which
data applies

Detailed Two-Digit SIC Data by AQCR: 2,089 cards

(a) Data for 1963

Cols, 1-10
Cols, 11-20
Cols, 21-30
Cols. 74-76

Cols., 77-78

F10.1, number of employees
F10.1, wage bill

F10.1, value-added

13, AQCR code

12, two-digit SIC code

A "9's'" card follows the 1963 data.

(b) Data for 1967

Cols, 1-10

Cols. 11-20

Cols. 21-30

Cols. 41-50

F10.1, number of employees
F10.1, wage bill
F10.1, value-added

F10.1, investment

15



Cols, 74-76 13, AQCR code

Cols, 77-78 12, t\x;o-digit SIC code .

A '9's" card follows the 1967 data.

Detailed Fuel Information by Two-Digit SIC by AQCR

There are two cards for each AQCR/two-digit SIC combina-
tion (2, 058 cards)

Card 1

Cols. 1-10 F10.0, total cost of fuel consumption (;3.11 .
types)

Cols, 21-30 F10. 0, quantity of coal

Cols. 31-40 F10.0, cost of coal

Cols., 41-50 F10.0, quantity of coke

Cols. 51-60 F10.0, cost of coke .

Cols. 74-76 13, code o‘f the AQCR for which this data
applies

Cols., 77-78 12, two-digit SIC code

Card 2

Cols, 1-10 F10. 0, quantity of oil

Cols., 11-20 F10,.0, cost of oil

"Cols. 21-30 F10. 0, quantity of natural gas

Cols. 31-40 F10.0, cost of natural gas

Cols, 41-50 F10.1, quantity of electricity. '

Cols, 51-60 F10.0, cost of electricity

16



Cols. 74-76

13, AQCR code

A "9'g'" card follows the fuel data,

Feedback/Distribution Data by AQCR/Two-Digit SIC:

364 cards

(a) Feedback/distribution to manufacturing industrie's
(3 cards per AQCR = 273 cards)

Card 1
Cols. 1-70
Cols. 74-76
Card 2
Cols. 1-70
Cols. 74-76
Card 3
Cols. 1-70
Cols., 74-76

7F10.4, feedback/distribution to two-digit
SiCs 1-7 T

13, Code of the AQCR for which this data
applies

7F10.4, feedback/distribution to SICs 8-14

13, code of the AQCR for which this data
applies

5F10.4, feedback/distribution to SICs 15-19

13, code of the AQCR for which this data
applies ‘

(b) Non-manufacturing industries feedback/distribution by
AQCR (91 cards)

‘Cols., 11-20

F10, 3, feedback distribution

17



10.

11,

12.

13.

Growth rates for 1970: 104 cards, two cards for each of
the 51 AQCR for which detailed two digit SIC growth rates
were available and two codes for national average growth
rates by two digit SIC

Card 1

Cols. 1-75 F5.0, growth rates for SIC 20 through
' SIC 35 (excluding SIC 21)

Cols. 78-80 I3, AQCR code

Card 2

Cols. 1-30 F5.0, growth rates for SIC 36 through
SIC 39, plus the average growth rate for
all manufacturing industries

Cols. 78-80 13, AQCR code

Growth rates for 1975: 104 cards, same format as above.

Growth rates for 1980: 104 cards, same format as above.

Total personal income: 153 cards, three cards for each
AQCR for which income data was available

Card 1

Cols. 11-20 F10.0, Total personal income for 1970

Cols. 78-80 13, AQCR code

Card 2

Cols. 11-20 F10. 0, total personal income for 1975

Cols. 78-80 13, AQCR code

Card 3

Cols. 11-20 F10. 0, total personal income for 1980

Cols. 78-80 I3, AQCR code

18



14. Total personal income: 38 cards, one card for each of
' the AQCRs with code greater than 54 for which no detailed
OBE growth factors were available

Cols. 11-20 110, AQCR code

Cols. 31-40 F10. 2, total personal income growth rate,
average for 1959-1968

This concludes the description of the nine data sets stored on tape

required for any run of RMS.

19



2.3.2 Regional Economic Data and Coefficients

1. Population Growth Rates for 91 AQCRs (6 cards),
Format: (16F5. 2)

2. Local Economic Data' (91 cards)

Cols. 1-10 1967 Population (F10.0)

Cols., 11-20 Local Taxation (F10.0)

Cols. 21-30 Property Tax (per capita) (F10, 0)
Cols. 31-40 Property Valuation (¥10. 0)

Cols, 76-78 AQCR Code (I3)

3, New Investment Equation Coefficients-~-one set for each
industry (20 cards),

2.3.3 Input Parameter Cards

1. The Years Parameter Card, for the time series run (with
constant modified switch)

Cols, 1-4 Total number of years included
Cols, 6-10 First year (I5)

Cols., 11-15 Second year (I5)

Cols., 16-20 Third year (I5)

and so on until all the years have been stated, up to 11 years.

20



AQCR Codes

Cols. 1-5 15, number of AQCRs for which updated data
is needed

Cols. 6-10 | I5, AQCR code for the first city

Cols. 11-15 I5, AQCR code for the next city

and so on in cols. of 5 until all the city codes required have
been specified.

The Benefit Card

Cols. 1-10 F10. 2, estimated national benefit from
cleaner air in terms of change in total
consumption expenditure; in the fast runs
this number has been set to either $10 or
$15 billion for both the 3 and 5 year runs
(in millions on card)

Cols. 11-20 F10. 2, estimated national benefit less
compact of cost due to government assis-
tance. If there is not government assis-
tance, this number should equal the one
in the previous ten columns (in millions)

Cols. 21-30 F10.2, normalizer: if benefit = $10 billion,
: it equals 2, 000. If benefit = $15 billion, it
equals 3, 000.

Cols. 31-40 F10.2, percentage reduction in manufac-
turing costs resulting from government as-
sistance

FBE Deck. The FBE deck (364 cards) is a set of output from
Program FBE where changes in level of benefits were intro-
duced through use of Programs IOA and FBE. This deck is
needed only if benefit is not equal to $10 billion.

21



5, Input Parameter Card

A1l of the following cards are necessary for each year

requested.

Card Column Variable Name

1-4(14) INPT(1)
5-8(14) NOPE
9-12 ’ LPARA(I),
+ (NOPE - 1) I=1, NOPE
* 4 [NOPE *

14]

N through MCNT

N +3

22

Description

Information for aggregate
manufacturing industries
desired.

(0 or 1) - control input
data will be supplied.

(0) - No

(1) - Yes

Number of simulation
options to be pursued
for aggregate manufac-
turing industries (0, 1,

2, 3, 4, 5).

Type of simulation options

to be pursued in this run.

Specify "NOPE" options.

0 - none '

1 - Industry control cost

2 - Benefit by AQCR

3 - Change in local taxa-
tion

4 - Electricity-price in-
crease to industry

5 - Electricity-price in-
crease to residential
users

If INPT(1) =1, MCNT
specifies the number of
cities for which cost
changes are given or if
INPT(1l) = 0, MCNT is
specified as 1.



Card Column

Variable Name

(N + 3) through INPT(2)
(N + 7)

[14]

(n + 8) through NOPE]1
(N +11)

[14]

(N + 12) through LPNT
(N + 15)

[14]

(n + 16) through LPNT2(I)
(n+ 19) +

(NOPE1 - 1)

* 4

[NOPE1 * 14]

M through
(M + 3)

NUMCIT

23

Description

' Detailed two digit SIC

information to be included
(0 or 2) and simulated

0 - not wanted

2 - desired

Number of simulation op-.
tions to be pursued for
detailed two-digit SIC
data (0,1, 3)-

=1

Types of detailed two-
digit SIC simulation op-
tions to be pursued,
specify '"NOPE 1" options.
0 - none

1 - control cost by 2 digit
SIC, This is simu-
Jation option number
6.

3 - national feedback/
distribution affect,
This indicates simul
simulation option
number 8 is to be
pursued.

The number of cities for
which this control card
specification applies.



Card Column

Variable Name

L through
(L+3)

[14]

(L+4) through
(L+7)

(4]

(L+8) through
(L+11)

[14]

(L+12)
(L+15)

[14]

(L+16)
(L+19)
14

(L+20)
(L+23)

[14]

IPRNI

IPRN2

IPRN3

ISBUG

ISBUG2

ICTAB

24

Description

The next five variables
control the printout
options.

=0

312(A) summary table
requested but delete
printout of options 1,
4 & 5.

Print results of all
strategies

Do not print 312(A)
table (i.e., summary
table of 1st five strate-
gies

overrides all preceed-
ing requests and prints
out only the net sum-
mary tables for all op-
tions requested

Turns on debug print-
out patches
Skips option

Detailed data tables
per year are given
Skips option

Convergence tables for
simultaneous systems
design

Skips option



Card Column Variable Name Description

(L+24) IGOV =1 Impact of costs with
(L.427) government assistance
[14] A . =0 Impact without govern-

ment assistance
In addition to the above information, the user should realize that

different simulation options may require different control input data.

25



92

AN EXAMPLE OF PARAMETER CARD SPECIFICATION

Card Column Punch Description
4 1 Aggregate control cost for manufac-
turing, etc.
8 2 Two simulation options are to be pur-
"sued in this strategy simulation for
aggregate part of the model system.
12 ' 4 Option 4 is chosen.
16 ‘ 5 Option 5 is also chosen.
19-20 1 Control input data for 91 AQCR's is
included.
24 2 The simulation is to pursue at least one
option involving detailed two-digit
SIC information.
28 1. 1 - by each AQCR
32 1 One option to be pursued for detailed
2 -digit SIC information.
36 -3 Option 8 is to be pursued.
39-40 . ‘ 91 Two-digit SIC data available for 91

AQCR's.




L?

AN EXAMPLE OF PARAMETER CARD SPECIFICATION

Card Column Punch Description
41-48 BLANK The IPRNSI, IPRNZ""printout options
: are bypassed
49-52 0 Final summary table requested
53-56 BLANK No debugging switches needed
57-60 BLANK Avoide update tables
61-64 BLANK Delete convergence tables
65-68 1 Impact of cost with government

assistance requested




5,b. Title Cards. On the next two cards, specify the heading
for the final summary table. Example:

Card 1

Cols. 1-80 Five Year Extended Implementation
Card 2

Cols. 1-80 Without Government Assistance

5.c. Percentage Distribution of Benefit Card

Cols. 1-5 5.0, percentage distribution of total
benefit to first year in the time series

Cols. 6-10 5.0, percentage distribution for the
second year (example, 15. for 15%)

Cols. 11-15 F5.0, percentage distribution for the
third year

Cols. 35-40 F5. 0, total for all numbers in previous
columns on this card

5.d. One Blank Card Necessary Here.

The initial parameter card required for each year makes it pos-
sible to request different simulation options. As a consequence, the
input control data is subject to a corresponding variability, One of
the most mechanical adjustments occurs if a 1imiteci number of AQCRs
are requested in parameter card #1. On response, the control cost

input deck should only include data for the specified number of AQCRs.
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A more complicated problem results from the fact that the User
‘must provide control cost data for séven oi the eight possible options
for each year of the run. Furthermore, most changes in option speci-
fication must be accompanied by modifications on the cost input sec-
tions of the program of which these are two: one for the regional
cost options (one through six) and the other for the detailed SIC
options (six through eight). These changes are left to the discretion
and judgment of the user and are dependent on the type and form of
the cost data that may become available. The one restriction is that
the regional cost data must preceed the detailed cost data, as can be
seen from the example that follows.

CONTROL COSTS DECK: The EPA cost estimates by AQCR
has been assembled as input for this program. Two control decks
exist:
1, The three year straight implementation deck (1973-75).
2. The five year extended cost distribution deck (1973-77).
This data was set up to accommodate the following options:
1. Manufacturing industries control costs (in the form of

stationary combustion and solid waste).
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4. Electric power price increase passed to manufac-

turing industries.

5. Residential price increased on electricity.

6. Industrial cost impact on high emission two-digit SIC.

8. National feedback effect to the region through detailed

SICs.

Both the three and the five year cost decks have the following format

for each AQCR.

Card 1 (necessary for regional options)

Cols. 1-10

Cols. 11-20
Cols. 21-30
Cols. 71-73

Cols. 74-76

F10.5, investment cost - stationary combus-
tion

F10.5, annual cost - stationary combustion
F10.5, annual cost - solid waste
13, years (example - 72)

I3, AQCR code

Card 2 (impact on detailed SIC-investment cost and necessary
~ for option number six)

Cols. 1-10

Cols. 11-20

Cols. 21-30

Cols. 31-40

Cols. 41-50

¥10.4, investment cost for SIC 20
F10.4, invest.ment cost for SIC 26
¥10.4, investment cost for SIC 28
F'10.4, investment cost for SIC 29

F10,4, investment cost for SIC 32
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Cols.

Cols.

Cols.

Cols.

51-60

61-70

71-73

74-76

F10.4, investment for SIC 33

F10.4, investment cost for all manufacturing
industries

13, year

I3, AQCR code

Card 3 (impact for detailed SICs - annual costs card, necessary
for option number six)

Cols.

Cols.

Cols.

Cols.

Cols.

Cols.

Cols.

Cols.

Cols.

1-10

11-20

21-30

31-40

41-50

51-60

61-70

71-73

74-76

F10.4, annual cost for SIC 20
F10.4, annual cost for SIC 26
F10.4, annual cost for SIC 28
F10. 4, annual cost for SIC 29
F10.4, annual cost for SIC 32
F10.4, annual cost for SIC 33

F10. 4, annual cost for all manufacturing
industries

year

AQCR code

Note that by changing the benefit card, one variable on the parameter

card (IGOV =0 or 1), and the second title card. The program has been

run with and without government assistance and with corresponding

variations in national feedback effects.
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2.4 Description of the Program Deck

The program RMS consists of a MAINLINE and 13 éubroutines,
PRIN]l, VALUE, VALUE], VALUE2, VALUE3, VALUE4, SIMUL,
GRADN and VERT, OLETS, PHELP, DEBUG, ABCD, a total' of 2483
cards. The program cards are sequenced along the right-hand edge in’
columns 73-80 with the prefix RMS.

The program begins by reading the standard data input deck from
tape and cards. The program parameters are then read from the input
parameter card(s). The parameters specify to the program how many
and which of the various simulation options have been chosen by the
user. The program now reads from the control input deck any special-
ized data which may be required by the first simulation option which
has been specified on the input parameter card(s). The program now
develops the specifications for the equation sets which are required for‘
this simulation option. Control is next transferred to subroutine
SIMUL which controls the solution of the equation sets. SIMUL calls
subroutine VALUE which determines which type of set of equations is
to be solved and then calls for the appropriate subroutine (VALUE]L,
VALUE2, VALUE3 or VALUE4), which actually sets up the complete
system of equations in the manner necessary for solution. Control is

returned to SIMUL which now calls subroutines GRADN and VERT to
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do the actual solving of the non-linear parts of the equation system.
After the new values for the system have been determined, control is
returned to the MAINLINE. The solution procedure involving sub-
routines SIMUL, VALUE, GRADN and VERT is repeated until all sets
of equations needed to implement the desired simulation option have
been solved. The program now calls subroutine PRIN1 which prints
out the original values, the values after iteration and the percent
change. If all of éhe simulation options specified by the user on the
input parameter card(s) have been pursued, the program now prints
out a table showing the total effect of the combined results of the simu-
lation options and the program terminates or begins the next year's
simulation. If all specified options have not been pursued, the pro-
gram again reads from the control input deck any specialized data
required for the next simulation option which has been specified and

proceeds as above.
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results for all
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2.5 Program RMS (Regional Model Simulation)
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DO 106 I = 14,1932
ZERO(1) = 0.0
ISBUG = 1
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-REA) = 5
LWRIT = 6
AlA = 0./7897

AAA = 9460,/1145,

DO 407 I = 1,100

DO 407 J = 1.5

FU(ILJ) = 0.0

FUI(I»J) = 0.0

CONTINUE

RIT=232.96

RAT = 10506
DELTR(1)=(RIT*».05+RAT®+05)/683462,2
DELTR(2)=(RIT*.10+RAT®.15)/683462,2
DELTR(3)=(RIT#,35+RAT2,50)/6B3462,2
DELTR{Y4)=(RIT®.40+RAT*.90)/683462,2
DELTRI(S)=(RIT*#,10+RAT*1.00)/683462.2
OKY = 683462.2

DFUI(1) = (RIT*.05)/0KY
DFUI(2) = (R1T*.10)/0KY
DFUI(3) = (RITe,35)/0KY
DFUI(4) = (RIT#,40)/70KY
DFUI(5) = (RIT#.10)/0KY
DFUA(]1) = (RAT®,05)/0KY
DFUA(2) = (RAT®2,15)/0KY
DFUA(3) = (RAT#.50)/70KY
DFUA{(H) = (RAT®,90)/0KY
DFUA(5) = RAT/O0KY

I1ocs = 1

[1ocs = 0O

ISBUG2 = 1

ISBUG2 = O

IA312 = 0O

1A312 = 1

I1APROP = |
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0147
0148 178
0149
0150
0151 177
6152
0153
0154
0155 166
0156
0157 5300
0158 5305

0159
0160
016!
0162 420

IAPROP = (
LTAPE = 9

JYEAR ® =2
IDYEAR = 1971
IFEED = O
FORMAT (20A4)
FORMAT(2014)
FORMAT (10X ,5F10.4)
DO 404 I = 1,91
DO 404 JU = 1,20
XX(IsJd) = 0.0
XXH(1,J) = 0.0
DO 61 K=1,5

EOLD(I,JsK) = 0.0
CONTINUE

DO 493 I = 1,1104
OZERO(1) = 0.0

GENERAL INPUT VARIABLES

READ (LREAD,178) (POPGR(1),1=1,91)
FORMAT (14FS5.2)

DO 146 1 = 1,91

READ (LREAD177) POPH(I)}sTLsPTPAPVH(I)
FORMAT (4F10.,0)

TPH(1) = POPH(1)sPTP/1000,

TOH(I) = TL=-TPH(I)

POPGRI(1) = POPGRI(1) / 100,
CONTINUE

DO 5300 I = 1,20

READ (545305) (WAGECO(IyJ),,J=1,3)
FORMAT (10Xy»3F10.3)

DO 430 I = 1,20

READ (LTAPE 440) ALPHA(I),BETA(I)sD(I)sPICOEF(I),VKI(T])
IF (1SBUG) 430,430,420

WRITE(LWRIT,»440) ALPHA(I),BETA(I)»D(I) yPICOEF(I),VKI(])
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CONTINUE

DO 460 1 = 92
REAR(LTAPE461)
FORMAT (1H])
FORMAT(1H1,//1H

1UDY*, /)

CONTINUE
FORMAT (14,]19A4)

(TARCR(T2J)0d71420)

R+ S
RMS
RMS
RMS

s *AQCR S FOR WHICH DATA WAS AVAILABLE FOR .THIS STRMS

WRITE (LWRIT,459)

KITTYy = O
DO 464 1 = 1491

WRITE (LWRIT,442) ( TAQCR(IsJ),Jd=1,20)

KITTY = KITTY +

1

IF (KITTY=31) 4644463+463

FORMAT(1IH 423X,
KITTy = 0

3;2X319A4)

WRITE (LWRIT,458)

CONTINUE

WRITE (LWRIT,458)

READ(LTAPE,410)

(KCITY(1),1=1,100)

JF{LLKKKeEQs1) GO TO 720

LLKKK = 1
READ(LTAPE»490)
FORMAT(LIOXS5F10.
DO 492 KIT = 1|y
READ(LTAPE +491)
FORMAT (10X ,3F10.
CONTINUE

DO 799 KIT = 1,1
READ(LTAPE,798)

((GAMA(IKIT«JKIT)y JKIT = 1195),y IKIT = 1,19)
5) :

20

PICON(KIT), A{KIT), ALIT(KIT)

5)

9
AB(KIT)

FORMAT(10X»F10e6)

1970-1980 INPUT SEGMENT

DO 450 I = 1,91
READ(LTAPE »445)

XLHCI) JUH (1) sSUMNH(T 320),WBH(1,20),XXH(1,20),

RMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

RMS .

RMS

RMS

RMS
RMS
RMS
RMS

227
228
2729
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
254
257
258
259
260
261
262
263
264



9v

ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
1SN
1SN
ISN
1SN
ISN

0196
D197
0198
0199
0200
0201

0202
0203
0204
0205
0206
0207
0208
0209
D210
D211
D212
0213
0214
6215
0216
0217
0218
0219
0220
0221
0223
0224
0225
0226
0227
0228
0229
0230

444

445
446
447

450
465
470
466
5993
5994

5996
5997

5998

C

XI4 92))3YYH(I)sTH(I) G- ( 2 C (
XKH{1+20) = XXH{1,20)/7VK(20)
W{1s20) = WBH{1420)/SUMNH(1,20)
PIH(1,20)=XXH(1y20)-WBHI(1,20)
TAH(I) = TH(])=TPHI(]) =TOH({1)}
IF (1SBUG) 447,447,444
WRITE(LWRIT 446 XLHOT) yUHCT) 3ySUMNH{T20)yWBH(1,20),,XXH(1,20),
XTHO1320) 3 YYHOI) ,THOT) yGHT) ,CH(T)
FORMAT{(FIODel sF10a39/7s3F10,1s10XsF10a19/733F10e09/+F10.0,/,80X)
FORMAT(IH 2F10al 91X 3F1De331X34(F10s1s1X)y4(F10.0,1X))
XNTH(I) = (1+0=-UH(I))*XLH(])
XNBAH(1) = XNTH(I)=SUMNH(],20)
CONTINUE
DO 470 I = 1,91
READ(LTAPE y466) QTH({I) ,QCHI{T) ,QMH{T1),QBARHI(T)
WRITE(LWRIT »4646) QTHUI)sQCH{1),QMH(]I)sQBARHI(T)
FORMAT(IH ,2015)
CONTINUE
FORMAT(4F10.0)
READ{(LTAPE 5994) XKIT,KIND
FORMAT (F10s1166X,12)
IF(KIND=99) 5993,5996+5996
READ(LTAPE +5997) XKITsXKITI»XKIT2sXKIT32ICT+KIND
FORMAT(3F10e1910XcF10e1523X913,12)
IF (KIND=99) 5998,5999:5999
KIND = KIND=20+(20/KIND)
ICITY = KCITY(ICT)
IF (I1CITYL.EQ.O) GO TO 5996
WBH(ICITY,KIND) = XKITI
SUMNHIUICITY,LKIND) = XKIT
XXHUICITY,LKIND) = XKIT2
XIH(ICITY, KIND) = XKIT3
WOICITY»KIND) = WBHUICITY,KIND)/SUMNH(UICITYsKIND)
XKH{ICITY, KIND) = XXHUICITY»KIND)/VK{(KIND)
PIH(ICITY  KIND)I=XXH(IICITY, ,KIND)=WBH(ICITY,KIND)
GO TO 5996

'S

RMS |

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

RMS -

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

Canayuncyttotuiautﬁtt’cq.;i‘.o‘.qtcuQnonabcl.oﬁttitvttu&&:;btttauQt»vtttRMS

265
266
267
268
269
270
271

272

273
274

278
276
277

278
279
280
281

282
283
284
2885
286
287
288
289
290
291

292
293
294
295
296
297
298
299
300
3N

307



Ly

ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN

D231
0232
0233
0234
0235
0236
0237
nz238
G239
0240
0241
0242
0243
0244
0245
0246
0247
0248
0249
0250
0251
0252

0253
0254
0255
0256
0257
0258

sesee IXINCT s

1967 INPUT SECTION

I EE X EREER NN
seeny EXTINCT se8e

aNaNaXaNaNaX2NaXs!

5999 CONTINUE

READ(LTAPE ,6000) CTo(X(I),Y(I),1=1,2)0ICT

IF (KIND=99) 60024+6006,6006
6002 KIND = KIND = 20 + (20 / KIND)

ICITY = KCITY(ICT)

DO 6003 I = 145

EOLDI(ICITY,KINDy»I) = X(1)

6000 FORMAT(FIDe0s 10X 4F10e0213Xs13,123/94F10.05sF10e1,F10.0)

6003 CONTINUE
GO T0 5999
6006 CONTINUE
DO 2350 ICK = 1,91
DO 2345 JNK = 1,19
K = JKEEP({JNK)
DO 2340 KNK = 145
KGO = LKEEP(KGsKNK)
IF (KGQ) 2345,2345,2310

2310 1F (EOLD(ICK»JNK,KGO)) 2340,2325,2340

2325 EOLD(ICKIJINK,KGO) = L00l

2340 CONTINUE

2345 CONTINUE

2350 CONTINUE

C SAVE ORIGINAL DATA FOR LATER USE

DO 800 I = 1,91
OW(l) = WBH(I,20)/SUMNH(T1,20)
owB(1) = wBH(1,20)

OX(1) = XXH(I1,20)
CI(I) = XIH(I,20)
oY(l) = YYH(I)

IMS
RMS
RMS
RMS
RMS

RMS

RMS
RMS
RMS
RMS

yKIND» (X(I)yY(I)s1=3,5)RMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

"RMS

RMS
RMS
RMS
RMS

ao3
304
305
306
307
3os
309
310
311
312
313
314
31s
316
317
318
319
32q
321
322
323
324
328
326
327
328
329
330
33t
332
333
334
335
336
337
338
339
340



87

'SV 0259 OT(I) = TH( ) : IMS 34
ISN 0260 0G(I) = GHI(I) RMS 342
ISN D261 0Cl1) = CH{1) RMS 343
ISN 0262 OXBAR(I) = XNBAH(I) , RMS 344
ISN 0263 0QC(I) = QCHI(I1) RMS 345
ISN 0264 0QM{I) = QMHI(T1) RMS 344
ISN 0265 0QB(I) = QBARHI(I) RMS 347
ISN 0266 OTP(I) = TPH(I1) RMS 348
ISN 0267 OTA(I) = TAH(ID) RMS 349
ISN 0268 0TO(1) = TOH(ID) RMS 350
ISN D269 OPOP(I) = POPHI(1) RMS 351
ISN 0270 DAPV(I) = APVHI(1) RMS 352
ISN 0271 OW(92) = OW(92) + owl(1l) RMS 353
ISN D272 OWB(92) = OWB(92) + OWB(I) ‘ RMS 354
ISN 0273 0X(92) = 0X(92) + 0ox(1) RMS 355
ISN D274 01(92) = 01(92) + OI(1) RMS 354
ISN 0275 0Y(92) = 0Y(92) + 0oY(1) RMS 357
ISN 0276 0T(92) = 0T(92) + 0OT(1) ' RMS 358
ISN 0277 OTP(92) = OTP(92) + OTP(I) RMS 359
ISN 0278 OTA(92) = OTA(92) + OTA(]) ' RMS 360
ISN 0279 0TO(92) = 0T0(92) + 0OTO(]) RMS 361
ISN 0280 OPOP(92) = OPOP(92) + DPOPI(I) RMS 362
ISN 0281 OAPV(92) = DAPVI(92) + OAPVII) . RMS 363
ISN 0282 0G(92) = 06(92) + 0G(1) RMS 364
ISN D283 0C(92) = 0C(92) + ocCctl) RMS 345
ISN 0284 OXBAR(92) = OXBAR(92) + OXBAR(]) RMS 366
1SN 0285 0QC(92) = 0QC(92) + 0QC(I) " RMS 367
ISN 0286 0GM(92) = 0QM(92) + 0QM(I) RMS 368
ISN 0287 0QB(92) = 0QB(92) + ORBI(I) ' , RMS 369
ISN D288 800 CONTINUE RMS 370
ISN 0289 PERUN(92) = ,04 RMS 371
ISN 0290 DO 201 1 = 1,7 RMS 372
ISN 0291 READ (LTAPE202) Ko1K RMS 373
ISN 0292 K = K - 206(20/K) RMS 374
ISN 0293 201 JKEEP (K) = I[K RMS 375
ISN 0294 DO 7008 ! = 1,20 RMS 376
ISN D295 READ (LREAD,7007) (QINVII, J)ysJd=1,3) RMS 377

ISN 0296 7008 CONTINUE : RMS 378



6%

5\
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0297
0298
0299
0301
0302
0303
0304
0305
0306
0307
0308
0309
0310
0311
D312
0313
0314
0315
0314
0317
0318

ga19
0320
0321
0323
0324
0325
0327
0328
0329
0330
0331
0332
0333
0335

[aNalal

7007
202

5990

5991

298

401
299
k)]

7009

409

FOIMAT(10X,3F De3
FORMAT (213)
JF(LLLLL,EQ.1) GO TO 38

LLLLee = 1
DO 5991 ICT = 1491
I = I1CT

PERUN(I) = ,04
DO 5990 MJI=1,19

EOLDHUICTMJ) = EQOLD{ICTIMJI»5)
EOLDH(ICT,20) = QTH(ICT)
READI(LTAPE5992) (B(1sJ)y J = 1519)
CONTINUE

DO 298 1 = 1,91
READ (LTAPE299) RNET(I)

CONTINUE

DO 401 I = 1,8

READ(LTAPE ,405)(LABEL(IsJ)y J = 1|y20)

CONTINUE

FORMAT(20XsF10.3)

CONTINUE

LPNT1 = 0

GROWTH FACTOR CALCULATIONS FOR 1970-1980 ONLY
READ(LREAD,1073) INY,(IYEAR(JRK) 1JRK=1,INY)

WRITE(651315)

IF(ICANSEQ.0) GO TO 6698

DO 408 1 = 1,100

MYCITY = KCITY(])

IF (MYCITY LEQ.0) GO TO 408
WRITE(62409) (FULT9J)sd=1,451),1
WRITE(7,409) (FUGI3J)21J=1,5),1
FORMAT(IH 4F94334F10e3+26X,414)
WRITE(6+409) (FUI(I9J)sJd=145))1]
WRITE(7,409) (FUI(I43J)sJ=1,45011
CALL OLETS(MYCITY)

IF (PERXX.,EQ.D0.0) GO TO 408
DIVINVY = FUI(],5)/PERXX

RMS

RMS .

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMUS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

379
380
KD

382
383
384
KR:3
38
387
388
g9
390
391

392
393
394
395
396
397
398
399
400
401

402
403
404y
4085
406
407
408
409
410
411

412
413
414
415
41¢g



0g

'St
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

0336
0337
D339
0340
0341
0342
0343
0344
0345
D346
0347
0348
0349
0351
0352
0353
0354
01355
0356
0357
0358
035°9
0360
0361
0362
0363
0364
0365
0366
0367
0368
0369

0370

(]

aNaNalal

20
408
6698

1070

7010
7015
1020

1025

1030

1040

1050

1060

7533

D VvToT=(FuU s5)+FUI (15 )/2IRXX

1F (PERYY.,EQ.0.0) GO TO 408
YYINV=FUI(1,5)/PERYY
YYTOT=(FU(CIs5)+FUI(I3+5))/PERYY
WRITE(6+20) DIVINV,,OIVTOT,YYINV»YYTOT !
WRITE(74+20) DIVINV,,OIVTOT,YYINV»YYTOT»!
FORMAT(IH FP.4,3F10.4536X,14)

CONTINUE

ICAN = 1

WRITE(LWRIT»1070) INYH»(IYEAR(JRK) sJRK=1,INY)
IMIT = IYEAR{INY) = 1968 = 110C5

FORMAT(I491X+1215)

IF (INY.EQ.D) STOP

D0 1020 JRK = 1,54

READ (LTAPE+7010) (GRFAC{JRKKRK,1),KRK=1,20)
FORMAT (14F5.04/36F5.0)

FORMAT(14F5433/16F543)
CONTINUE

DO 1025 JRK = 14+54

DO 1025 KRK = 1,20

GRFAC(JRK,KRKy1) = GRFAC(JRKIKRK,»1)/100.
CONTINUE

DO 1030 JRK = 1454

READ(LTAPE,7015) (GRFAC(JRKIKRK+2),KRK=1,20)
CONTINUE .

DO 1040 JRK = 14954 .
READ(LTAPE,7015) (GRFAC{JRK »KRK,3),KRK=1,20)
CONTINUE

DO 1060 JRK = 1954
READ(LTAPE, J0S0) (XINC(JRK,KRK} KRK=1,3)
FORMAT(10XsF10e0+/s10XsF10e0,5/310X2F100)
CONTINUE

FORMAT(4F 1042

FOR AQCRS NOT INCLUDED IN OBE REPORT (CODE GREATER THAN 54

)]

IMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

‘17
418
419
K20
421
422
423
424
425
826
427
428
429
430
431
432
433
434
435
434
437
438
439
440
441

44

443
444
445
444
447
448
449
450
451
452
453
454



18]

ISN
ISN
ISN

ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN
ISN

ISN
ISN
1SN
ISN
ISN

0371
0372
0373

0374
0375
0376
0377
0378
0380
01381
0382
0383
0384

0385
0386
0387
0388

0389
0391
0392

0393
0395
0394
0397
0398

N OO N

C
C

C
C

C

C

READ(LTAPE,1051)

1310 FORMAT(1IH

DO 1054 JRK = 1220
DO 1054 KRK = 1,3
DO 1053 KC = 55,100
LCITY = KCITY(KC)
IF(LCITYEQSLD)
GRFAC(LCITY, »JRK KRK)
GO TO 1053

1052 GRFAC(LCITY s JRKsKRK)

1053 CONTINUE

1054 CONTINUE

DO 1055 TJu=1,38

WRITE(LWRIT,1070) 1J

GO TO

YGROW
1051 FORMAT(30XF10es24,40X)
3 13212F9.1,15)

1052
= GRFAC(32+JRK,KRK)

0.0

1055 YGROW(IJ) = YGROW(IlJ)/100,

READ(LREAD,1080)

IF(IA312.EQ.0)
READ(LREAD,7211)
7211 FORMAT(4F10.2)

e OVERWRITES FEEDBACK MATRIX

IF(BENGOV.EQR.10000¢)
DO 7225 ICT = 1491

INC» (ICHO(JRK) »JRK=1INC)

GO TO 7213
BENGOVBENEF s THISI P

GO 70 7213

READ(LREAD5992)(BlICT»J)yJ=1,19)
WRITE(LWRIT5992)(BLICTsJ)yJ=1,17)

7225 CONTINUE

IF BENEFIT NOT EQo.

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

$10 BILLION $#RMS

RMS -

RMS
RMS
RMS
RMS
RMS
RMS

{55
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492



(4]

ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
1SN
ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN

0399

0400
0401
0402
0403
0404
0405
0406
0407
0408
0409
0410
C41ll
0412
0413

0414
0415
0416
o417

0418
0419
0421
0422
0423
0424
0425
0426
0427

7213

aNaNaNaNaNa

1064

1061

1062

1063

1065

(@]

1080

1100
1110

[a]

1355

CONTINUE

ELIMINATES REQUESTS FOR INFO., AB0UT CITIES FOR WHICH NO DATA
AVAILABLE

NIL
00 1
KIT
IAB
IF(IAB)
NIL = NI

IN
63

| [ B ]

C

(EXAMPLE

I=1,1INC

[CHO(1)
KCITY(KIT)

- NO DATA FOR CITY NO,

1D63,1061,1063

L

1

DO 10462 NIPP = I1,NIL
ICHO(NIPP)

CONTINUE

= ICHO(N]

WARITE(LWRIT1045) KI
GO TO 1064

CONTINUE
INC = NI
FORMAT (/

L

NO DATA A

FORMAT(1615)
DO 1100 JG

IYEAR(JG
JYKNT =

CONTINUE

)
0]

= 1, INY
IYEAR(JG

IF(JYKNT«EQ.0) GO TO
PERUN(92)
=XNN{92)/7XL{92)

Uig2) =
UN(92) =

CALL PRINI

DO 6699

I

(92)
1991

PP + 1)

T

VAILABLE FOR CITY NO.

}=1969

1118

XX(1,420)=XX(1,20)+XDN(T)

PI1(1,20)
XK{1,20)

PI(I+201)
XK(1s+20)

+ PIN(I)
+ XKN(1)

13)

*y12)

IS

R'S

RMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

" RMS

RMS
RMS
RMS

493
494
495
496
497
498
499
500
501
5n2
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
53w



€9

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0428
0429
0430
0431
0432
0433
0434
0435
0436
0437
0438
D439
0440
D44 ]
0442
0443
D444
0445
0446
0447
0448
0449
0450
0451
0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
D462
0463
0464
0465

6699

1220

X't ,20) =
YY(r) = Yv¢{
G(I) = G6l1
T(L) = 1(1)
TPUI) = TPl
TA(L) = TA(
TOo(1) = TO(
c(ry = C(1
XNBARI(]) =

XNT(1) = XN
XLi1) = Xud
wil,20) = W
SUMN(L,20)
WB(1,20) =
Q@BAR(I) = Q
QM(r1) QM
QC (1) RCH
QT () QT
CONTINUE
PO 1225 I=1
DO 1220 J=)
XXH(1,J) =
WBH1»J) =
SUMNH(1sJ)
XIH(I,J) =
EOLDH(TIsY)
XKH{lJ) =
PIH (1,J) =
CONTINUE
YYH(]) = YY
XNBAH(T)
TH(TL) = T(1
TPHI(1
TOH(L) = TO
TAH{]1) = TA
POPH{I) = P
APVH(I) = A
GH{I) = G(1

X (1920 + X N(I)
1) + YYN(D)

) + GNI(I)

+ TNCD)

I) + TPNC(I)

I) + TANC(D)

I}y + TONCI)

) + CNC(ID)
XNBAR(I) + DNBARNI(I)
T(I) + XNNC(I)

I) + XULN(T)
(1,200 + wN(])

= SUMN(I1,20) + SUMNN(I)

XX{1,20)V=P1{1,20)
BAR(1) + QBARN(I)
I) + QMN(I)
1) + QCN(T)
I) + QTNC(])

192

220

XX{Tad)

WB(1sJ)

= SUMN(I,J)
X1(1+J)

= EOLD(I3J»5)
XK(1ed)
PI(I,J)

(1)

= XNBAR(])
)

) = TPA(I)
()

(1)

oP(I)
Pv{I)

)

RMS
RMS
RMS
RMS
RMS

RMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

531
532
533
S3y4
535
536
537
538
539
540
54]
542
543
544
545
544
S47
548
549
550
551
5562
553
554
565
556
557
558
559
5A0
561
562
563
564
565
566
567
568



IS

ISN
1SN
ISN
ISN
1SN

ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN
15N
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0466
0467
0468
0469
0470
0471

0472
0473
0474
0475
0477
0478

0479

0481
0482
0483
0484
0485
0486
0487
0488
0489
0490
0491
0492
0493
0494
0495
0496
0497

[alNaRaNal

[aNa e

c- )

QBARHI(])

QCH(1)
GMHC(])
QTH(T)

1225 CONTINU

DO 6106

6106 ZERO(1

)

ma unn

1115 CONTINUE

IF (JYKNTLEQ.INY)
JYKNT + 1
[YEAR(JYKNT)

JYKNT
JYEAR

s»¢ TO GENERATE 0C5 SET TEST TO 8

C

1

()

= QBARI(])

QC(I)
OMI(1)
QT (I)

=1
0.0

91932

IF(JYEARCEQ.IMII)

KYY =

SUMN(92,20)

JYEAR+1969
XX{(92y20)
PI(92420)
X1(92,20)
XK(924,20)

XNBAR(92)

YY(92)

XNT(92)

ci92)

xXL(92)
QT(92)
QM(92)

QABAR(92)

QC(92)
G(92)
T(92)

0

n
o
L

ftn
o
°

1
hcoe
-

= e
0.0
0.0
o0

GO TO 7009

GO TO 95

1977

NOW

1978

[ 2 J

NS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RHS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
584
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
605



ag

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0493
0499
0500
0501
0502
0503
0505
0507
0oso8
0509
0510
DS11
0512
0513
0515
0s17
0518
0519
0520
0521
0522
0523
0524
0525
0526
0527
0sz28
0530
0632
0534
0535
0536
0537
0538
0539
0540
0541
0542

1144

1142

TP{92) = (.0
TO(92) = 0.0
TA(92) = DD

POP(92) = 0.0

APVI(92) = 0.0

IF (JUYKNTLEQel) 1EX=JYEAR+3
IF(JYKNTeNESL1) JEX = |

IKX = JYEAR+2Z

IRX = JEX
DO 310 MPCITY = 1,INC
IEX = IRX

KIT = ICHO(MPCITY)

LCITY = KCITY(KIT)

IF (LCITYL.GT.53) GO TO 1142

IF (XINCILCITY 1) EQs0.0) GO TO 1144
YRAGI=XINC(LCITY,1)/YYH(LCITY)

YRAG2 XINC(LCITY s2)/XINCILCITY 1)
YRAG3 XINCILCITY, 3)/XINCILCITY,»2)
YRAM] = ALOGIO(YRAG1)/3.

" ou

YRALL = 10.#+#YRAMI
YRAM2 = ALOGID(YRAGZ2)/5S.
YRAL2 = 10.*8YRAM2
YRAM3 = ALOGIOD(YRAG3)/5.

YRAL3 = 1D.ee¢YRAM3
GO TO 1143
RATE = 0.0

IF (KITeEQe23) RATE = 40762
IF (KIT.EQe32) RATE = 407538
IF (KITeEQe33) RATE = 0645

YCATCH = (1,0+RATE)#=1KX
YRON = 1.0

YRAG] = 1,0
YRAGZ = 1,0
YRAG3 = 100

GO TO 1143

IKX = JYEAR+2

YCATCH = (1+0+YGROW(LCITY=53))esIKX
YRON = 1.0

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

607
608
609
610
611
612
613
61y
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644



9%

5.
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN

054!

0544
0545
0546
0547
0548
0sso
0552
0554
0656
0558
0559

0561
0562
0563
0564
0565
0566
0567
0568
0569

0570
0571
0572
0573
0574
0575
0576
0578

0579
0580
0581
0582
0583
0584

YRAG = 1,0
YRAG2 = 1,0
YRAG3 = 1,0

1143 DO 309 JGE = 1,20
GRON = 1.0
IF (XXHILCITYsJGE) +EQ«D0+0) GO TO 309
IF (GRFAC(LCITYs»JGE»1)EQ,0.0) GO TO 309
IF (JYKNT,NE.1) GO TO 1237
IF (JUYKNTLEQel «ANDWJYEAR«EQel) GO TO 1237
IF(GRFACILCITY sJGE 1) eGTe0e0) AFI=ALOGIO(GRFACILCITY,JGE,1))/3,
RAF]l = 104,»2AF |
IF(GRFACILCITY sJGE 91) aGTeDe0eANDsGRFACILCITYsJGE»24)4GTo0,.0)
AF2=(ALOGIO(GRFACILCITY sJUGE2))=ALOGID(GRFACILCITYsJGE11))/5,
RAF2 = 10.%+AF2
ZYR = JYEAR=-2
XCATCH = (RAF1#23,)e(RAF2+#7YR)
XXHILCITYZJGE) = XXH{LCITYJGE)*XCATCH
WBHILCITY,Z,JGE) = WBHILCITY,JGE)*XCATCH
PIH(LCITY JGE)=PIH(LCITY »JGE)»XCATCH
XIH(LCITY»JGE) = XIHI(LCITY,JGE)*XCATCH
EOLDH(LCITYZJGE) = EOLDH(LCITY,JGE) »XCATCH
1237 GO TO (1120451130,1130+1130,1130+1130+1140,1140,11404,1140,1140),
1 JYEAR .
1120 GRON = GRFAC(LCITYsJGE,1)
YRON = YRAL]I»ne3,
KJNDX = 0
LUNDX = O
GO TOo 1150
1131 FORMAT (/41H »154,5F10.3)
1130 IF (GRFAC(LCITY »JGE»2)=GRFAC(LCITY»JGE,1),LE.D«0)GO TO 1133
GRON]1 = (ALOGIO(GRFAC(LCITYsJGE»2))~ALOGIOD(GRFAC(LCITY,
1 JGEL1)))/5, '
GRON = 10,9e¢GRON]1
YRON = YRAL2
KJNDX JYEAR=2
LJINDX 0
GO TO0 1150
1133 WRITE(6+s1131) LCITYSsGRFAC(LCITY»JGE»2),GRFACILCITY »JGE,1)

—

'S
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

RMS

RMS
RMS

RMS.

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

6465
644
647
648
649
650
651
652
653
654
655
654
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682



LS

SN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

ISN
ISN

"ISN

1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
ISN
ISN

0585
0586
0587
0589

0590
0591
0592
0593
0594
0595
0596
0597
0599
0600
0601
0602
0403

0605
0606
0607
04608
0609
0610
D611
0612
0613
D614
0615
0617
0619
0620
0621
0622
0624
0625
D627

1140

1141

1150

1160

1161

1770

309

- PCATCH

I

—

YRON = (YRAG2=1, )1/5.0+ .
GO TOo 1150

IF (GRFACILCITY»JGE s3)=-GRFACILCITY»JUGEs2)LE«D.0)GO TO
GRON] = (ALOGID(GRFAC(LCITY»JGE»3))=ALOGIQIGRFAC(LCITY,

JGE,2)))/5.

GRON = 10,2¢GRONI
YRON = YRAL3
KJNDX 5
LJNDX = JYEAR=-7
GO TO 1150

1141

WRITE(&+1131) LCITY,GRFAC(LCITY»JGE,,3)yGRFACILCITY »JGE,2)

YRON = (YRAG3~1.0)/5+0+1,

IF (GROM+EQ.0.0) GO TO 309

XX(LCITY»JGE) = XXH(LCITY,JGE)eGRON

VFAC = GRON

DO 1161 JS = 1,1EX

WILCITYsJGE) = W(LCITY,ZJGE) » 1,018
IF(SUMNHOLCITY »JGE) eEQe0eOsORWILCITY»JGE)eEQRB40Q)
WRITE(LWRIT,1770) KITsJGE

FORMAT(1IH] ,415)

PICLCITY 1JGE)
WB(LCITY»JGE)

PIH(LCITY,JGE)esVFAC
XX{LCITY»JUGE) =PI (LCITY,,JGE)
XI(LCITY»JGE) XIH{LCITY »JGE) eVFAC
XK(LCITY»JGE) XX(LCITY Sy JGE) /VK(JGE)
EOLO(LCITY,»JGE,5) = EOLOH(LCITY»JGE) * VFAC
XXTILCITY»JGE) = XXHILCITY,JGE)

XKT(LCITY,yJGE) XKHILCITY,,JGE)
SUMNILCITY,,JGE) = WB(LCITY,,JGE) / W(LCITY JGE)
CONTINUE

IF (JYKNT,EQeleANDeJYEARCEQ.1) GO TO 395

IF (JYKNT,NE.1) GO TO 395

PCATCH = (1+.+POPGRILCITY)}=3,

PCATCH+ (1 ++POPGRI(LCITY))*KJUNDX

PCATCH = PCATCH + (1++POPGRILCITY})eLJNDX

IF (LCITY GTe53¢0R«XINCILCITY,»1)+EQa0+0) GO TO 1151
YCATCH =(YRALle#3)o].}44

IF(KJUNDXeEQs0-0) GO TO 1151

YCATCH = YCATCH*®#YRAL2#2(KJNDX)

'S
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

RMS

RMS
RMS
RMS
RMS

683
684
685
6864
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720



ISy
i ISN
ISN
ISN
ISN
1SN

ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
\ ISN
" ISN

ISN
1SN
ISN
1SN
. ISN
. ISN
1SN
1SN
ISN
1SN
ISN
1SN
ISN
1SN
1SN
1SN
1SN
ISN

89

0628
0630
0631
0632
0633
0634

0635
N636
0637
D638
0639
0640
0641
0642
0643
D644
0445

06456
0648
0650
0651
0653
0655
0657
0658
0659
0660
0661
0662
0663
0664
0665
0666
0667
0668

1151

395

1203

1204

1206

1205

1207

IF(LJYIXeEQeDs) GO TO 51

YCATCH = YCATCHeaYRAL3*#LJNDX

YYH(LCITY) = YYH{(LCITY)*YCATCH

IRX = 1EX

IEX = 1

XNBAH(LCITY) = XNBAHILCITY) @ (YYH(LCITY)=XXHI{LCITYs20))/
1 ((YYH{(LCITY)/YCATCH)=(XXH(LCITY »20)/XCATCH))
THOLCITY) = TH{LCITY)®YCATCH

POPH(LCITY) = POPHI(LCITY)sPCATCH

TPH(LCITY) = TPH(LCITY)®eYCATCH

APVH(LCITY) = APVH(LCITY) & YCATCH

TOH(LCITY) = TOH(LCITY) ¢ YCATCH

TAH(LCITY) = TAH(LCITY) * YCATCH

GH{LCITY) GH(LCITY)*YCATCH

CH{LCITY) CH(LCITY)sYCATCH

QMH(LCITY) = QMH(LCITY)eXCATCH

QCH(LCITY) = QCH{LCITY)esYCATCH

QBARH(LCITY) = QBARHILCITY)# (YYH{LCITY)=-XXH(LCITY»20))/

TCCYYHILCITY)/YCATCH) ~(XXH(LCITY»20)/XCATCH))
IF(LCITY«GTA53) GO TO 1204
IF(XINCI(LCITYs1)eNE-DL,O) GO TO 1205
RATE = 0.0

IF(KIT.EQR.23) RATE = 0762
IF(KIT.ER.32) RATE = 0758
IF(KITL.EQ.33) RATE = 0645

YY(LCITY) = YYH{(LCITY)

DO 1203 JS=1,1EX

YY(LCITY) = YY(LCITY) * (140 + RATE)

GO T0 1207

YY(LCITY) = YYHILCITY)

DO 1206 LLJ = 1,1EX

YY(LCITY) = (YGROW(LCITY=-53) + [.0) # YY(LCITY)
GO T0 1207

CONTINUE

YY(LCITY) = YYH(LCITY)sYRON

YFAC = YY(LCITY) /YYH(LCITY)

XNBAR(LCITY) = XMNBAH(LCITY)®s(YY(LCITY)=XX(LCITY»20)1)/
1 (YYH(LCITY)=XXH(LCITY»20))

IMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

72
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758



69

SN D669 C(LC TY) = "HILCITY)=YTAC | RMS 759

ISN 0470 POP(LCITY ) = POPH(LCITY) #(1,+POPGR(LCITY)) RMS 760
ISN D471 TPILCITY) = TPHILCITY) ® YFAC RMS 761
ISN 0672 APVILCITY) = APVHILCITY) » YFAC RMS 762
ISN 0673 TO(LCITY) = TOH(LCITY) # YFAC . RMS 763
ISN 0474 TA(LCITY) = TAH(LCITY) * YFAC RMS 764
ISN 0675 G(LCITY) = GH{LCITY)osT(LCITY)/THILCITY) : RMS 765
ISN D476 C(LCITY) = CHILCITY)eYFAC ' RMS 766
ISN 0477 XNT(LCITY) = XNBAR(LCITY)+SUMN(LCITY,»20) : RMS 767
ISN 0478 UILCEITY) = .04 RMS 768
ISN 0479 XL(LCITY) = XNT(LCITY)/Z(1,.,~U(LCITY)) RMS 769
ISN 0680 QMILCITY) = QMHI(LCITY)2VFAC . RMS 770
ISN 0681 QBAR(LCITY) = QBARHILCITY)®(YY(LCITY)=XX{LCITY,s20))/ RMS 771
1 (YYH(LCITY)=XXH{LCITY,»20)) RMS 772

ISN D682 QC(LCITY) = QCH(LCITY)sC(LCITY)/CHI{LCITY) ' " RMS 773
ISN 0483 QTILCITY) = QC(LCITY)+QBAR(LCITY)+QM(LCITY) . RMS 774
ISN 0484 310 CONTINUE RMS 775
1SN 0685 1212 FORMATI(F10.3,60X,15,13) RMS 776
C RMS 777

c RMS 778

C RMS 779

c DATA TABLES 1970~-1780 RMS 780

C RMS 781

ISN 0486 IF(ISBUG2.,EQ.0) GO TO 400 . , RMS 782
ISN 0688 DO 1350 JRKK = 1,INC ‘ RMS 783
ISN 0689 JURK = ICHO(JRKK) ' ‘ RMS 784
ISN 0690 JRK = KCITY(JJRK) : RMS 785
ISN 0691 WRITE(LWRIT,»1315) RMS 7854
1SN 0692 WRITE(LWRIT»1311) (JTAQCR{JRKIKRK) ;KRK=1,320)KYY RMS 787
ISN 0693 1311 FORMAT(IH 414,19A4,*YEAR = *,14,%= NOW (T)*,/) RMS 788
ISN 0694 WRITE(LWRIT»1312) RMS 789
ISN D695 1312 FORMAT(IH ,'IND VA 1967 VA NOW VA (T=1) EMP(M) EMP -NOW INRMS 790
‘ IV=67 INV NOW WB 1967 WB NOW P1 NOW A-67 @-NOW AGQCR'IRMS 791

ISN 0696 1315 FORMAT (1H1) RMS 792
ISN 0697 DO 1349 KRK = 1520 RMS 793
ISN 0698 IF (XXH({JRK;KRK).EQeDe«Q) GO TO 1340 RMS 794
ISN 0700 WRITE(LWRIT»1310) KRKsXXH(JRKyKRK) 9y XX{JIRKH,KRK) s XXT{JRKyKRK )y RMS 795

] SUMNH({JRK sKRK) sSUMNIJRK yKRK} s XITH(JRKIKRK) s XTI ({JRKsKRK) » RMS 796



09.

ISN
ISN
ISN
ISN
ISN
1SN
ISN

ISN
ISN
15N
ISN
ISN

ISN

ISN

ISN

0701
G702
0703
0705
0706
0707
0708

0709
g710
6711
0712
0713

0714

0715

D716

2H3H JRC sKRC)HWBIJRKIKRKS) 4yP 1 URKHIKRK ) s R'S

3 EOLDH(JRK sKRK) yEOLD (URKsKRK +5) 4 JRK RMS

1320 FORMATI(IH 4 10F10.192%X913) RMS
1340 CONTINUE RMS
IF(YYH(JRK),EQeDBs0) GO TO 1350 RMS
WRITE(LWRIT,1323) RMS

1323 FORMAT(IH ,/) RMS
WRITE(LWRIT,»1321) RMS

1321 FORMAT(1H ¢ INC 1967 INC NOW EMP(C)=-67 EMP{CINOW REV 1967 RERMS
IV NOwW EXP 19467 EXP NOW CONSMP~67 CONSMP NOW AQCR?*) RMS
WRITE(LWRITS1320) YYH(JURK) 3YY(JURK) 4y XNBAH{JURK) s XNBAR(JRK) , RMS

I THUJURK) s T(JRK) yGH{JRK) 3y G(JRK) 3CH{JRK) yC(JRK) » JRK RMS
WRITE(LWRIT,1323) RMS
WRITE(LWRIT,1322) RMS

1322 FORMAT(IH ,°¢ EMP(T)=67 EMPI(TINOW LABOR~67 LABOR NOW QM 1967 QRMS
IM NOW QC 1967 QC NOW QBAR 1967 QBAR NOW AQCR"*) RMS
WRITE(LWRIT»1320) XNTH(JRK),XNT(JRK),XLH(JRK),XL(JRK)vQMH(JRK),' RMS
1QM(JRK) yQCH(JURK) yQC(JRK) »QBARH(JRK) ,QBAR(JRK) y JRK RMS

1350 CONTINUE RMS
C RMS
C MAKE OPTIONAL = ONLY DATA TABLES GIVEN RMS
C IF 1SBUG2= 1 AS [T 1S HERE RMS
C RMS
C GO TO 1355 RMS
400 CONTINUE RMS

C RMS
C RMS
C RMS
COOBERAEBIBDOCEIRTASHAELVOEROOBRR NI SRASLLRIDRNBETRNDISERIREterssatrstrsasterabaeRMS
C ' RMS
C GENERAL PARAMETER CARD RMS
C RMS
C 1SBUG2=1 DATA TABLES FOR 1970'S REQUESTED RMS
C ICTAB = | CONVERGENCE PRQCESS FOR NEWTON RAPSON REQUESTED RMS
C IGOV = 1| FOR GOVERNMENT ASSISTANCE RMS
C RMS
C RMS

READ(LREAD410) INPT(1) sNOPE,{LPARA(I)y 1=1sNOPE),

RMS

797
798
799
8N0
801
8n2
803
80y
805
806
807
808
809
810
811
812
813
814
81¢5
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
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MCN'"y NPT(2),NOPI1sLPNTL,,(LPNT2(1), = sNOPELl)}»MUMCIT RMS 835

2 + IPRNI»IPRN2 + IPRN3 ,1SBUG » 158UG2 RMS 8354

3 »I1CTABIGOV RMS 837

C RMS 838

C RMS 839
Cte9008802¢2000C820006¢88003088503083 482000080000 30sR0tstssntenssassesnscRMS BUQ

C RMS 84

ISN 0717 DC 7183 1= 1,2 RMS 842
ISN 0718 7183 READ(LREAD,7184) (TITLE(J,1), J=1,20) RMS 843
ISN 0719 7184 FORMAT(20A4) RMS 844
C RMS 845

C RMS 844

C READ IN FIXED DELTC FOR 312(A) REPORT RMS 847

C RMS 848

ISN 0720 IF(IA312.EQ.0) GO TO 7175 RMS 849
ISN 0722 READ(LREAD,7212) BEN RMS 850
ISN 0723 7212 FORMAT(8F5.0) RMS 851
ISN 0724 ADJUST = BENEFe«(BEN(JYEAR=-3)/BENI(8) ) RMS 852
ISN 0725 READ(LREAD,7174) QGIVEN RMS 853
ISN 0726 7174 FORMAT(7F10.4) RMS 854
ISN 0727 7175 CONTINUE RMS 855
ISN 0728 KPRN1 = IPRN] RMS 85¢
ISN 07279 KPRN2 = IPRN2Z : RMS 857
ISN 0730 KPRN3 = JPRN3 RMS 858
ISN D731 KSBUG = IS5BUG RMS 859
ISN 0732 IFCINPT(I)+INPTI(2)EQeQ) STOP : RMS 860
ISN D734 NOPEN = NOPE + NOPE] " RMS 86}
ISN 0735 NUMCIT = NUMCIT + | _ . RMS 862
ISN 0736 IHELP = O RMS 863
ISN 0737 700 CONTINUE RMS 864
ISN 0738 NUMCIT = NUMCIT =~ | RMS 865
ISN 0739 NEWCIT = 1 RMS 86%
ISN 0740 NBEFOR = 0 RMS 867
ISN 0741 NBEFO1 = 1 RMS 868
ISN 0742 NBEFO3 = O RMS 869
ISN 0743 NBEFO2 = 1 RMS 870
ISN 0744 IPRNI = KPRNI RMS 871

ISN 0745 IPRN2 = KPRN2Z2 RMS 872
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ISN
ISN
ISN
ISN
ISN
ISN
1SN
TSN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

"ISN

I5N
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

07146
0747
0748
0749
0750
0751
0752
0754
0755
0757
0758
D759
0760
0761
0762
0763
0764
0765
0766
0767
D768
0769
G770
0771
0772
0773
0774
0775
D776
0777
0778
0779
0780
0781
0782
0783

705

PRMN3 = K»>33N3
ISBUG = KSBUG
NOPE] = NOPEN-NOPE
NOK = NOPE
IHELL = O

IHELP = ITHELP + 1|
IF(IHELP«LT«3) GO TO 706
IHELP = |

IF (NOPEN.EQs1)
LSTRAT = 8

IKSW = |

DO 7999 K = | yMCNT
IK = MCITY(K)

I = KCITY(IK)

CALL PRINL (1)

GO 70 704

XX1092,20) = XX(92,20) + Xx{(l1,20)
P1(92,20) = P1(92,20) + PI(1,20)
X1(92,20) = X1(92,20) + Xi1l{I,20)
XK{92,20) = XK{92,20) + XK{(I,2n)
SUMN(92,20) = SUMNI(92,20) + SUMNI(1,20)
XNBAR(92) = XNBAR(92) + XNBAR(])
YY(92) = YY(92) + YY(])

€(92) = C(92) + C(1)

XNT(92) = XNT(92) + XNT(I)
XL(92) = xL(92) + XL(I)

QT(92) = QT{(92) + QT(1)

EM(92) = QM(92) + QM(I)

GBAR(92) = QRAR(92) + QBARI(I)
WC{92) = @C(92) + QC(I)

G(92) = G{(92) + GI(1})

T(92) = T(92) + T(1)

TP(92) = TP(92) + TPI(1)

TO(92) = TO(92) + TO(I)

TA(92) = TA(92) + TaAal(l)

POP(92) = POP(92) + POP(I])

APV (92)

APV I(92) + APVIL(I)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

873
874
87%
876
877
878
879
8RN
88}
8R2
883
88y
885
8854
887
888
8R9
890
891
892
893
894
895
896
897
898
899
900
?01
902
903
04
905
9Ns
07
N8
909
710



€9

ISN
1SN
ISN
ISN
ISN
1SN
ISN

ISN

ISN
ISN
1SN
ISN
ISN

ISN

0784
0785
0786
0788
0790
0791
0793

0794

0795
0796
0797
0798
0799

0800

laNaNal

a2NalaNaNeNaNaRaNaaNEaNaNaEaRaNaNea ol A

7999

704

706

6001

10
720

55

CONTINUE

IKSW = D0

IFI(NUMCIT4LTse1eANDSIDYEAR,NEC1967) GO TO 1355
IFINUMCITLEQ.D) GO TO 400 :

INTT = INPT(IHELP)

IFCINTT.EQeD) GO TO 705

GO TO (481,10),INTT

FORMAT(110,5F1062)

TWO DIGIT INDUSTRY INFORMATION o TWO ALTERNATIVESees
(1) DETAILED SIC INFORMATION ONE SMSA AT A TIME (LPNTI =

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

IRMS

{2) ONE TWO DIGIT SIC ( AT A TIME ) FOR ALL CITIES (LPNT1=RMS
WITHIN EITHER CATEGORY, THE ECONOMY CAN BE AFFECTED IN ONE OF TRMS

DEPENDING ON THE DATA GIVEN,
(1) COST FIGURES ARE GIVEN DIRECTLY (LPNTZ2=1)
{2) PRICE CHANGES FOR FUEL ARE GIVEN (LPNT2=2)
NOX= NO«. OF CITIES FOR WHICH TWO DIGIT SIC COST DATA IS GIVEN

(LPNTI=1)
CONTINUE
KOUNYT = 0
IHELL = THELL + 1
LPNTT = LPNT2(IHELL)

LSTRAT = LPNTT + 5

DO 70 1=1,91

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

7.1
912
913
914
?1s
914
917
918
719
920
921
922
923
924
9?25
926
927
928
929
930
931
932
933
?34
938
936
937
938
939
940
941
942
943
94y
945
944
947
?48



¥9

SN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
1SN
ISN
ISN

ISN
ISN
ISN
ISN
ISN

0801
0802
0803
0804
0805
0806
0807
0808
0809
g8lo
0811
os12
0813

0814
0815
0816
0817
0818

0820
082}
0822
0823
0824

aNaNaNaNaNaNalNalNa]

[aNeRaNaXal

DNR(C ) = 1.f
PON(I) = 0.0
PPID(1) = 0.0
PXIO(I) = 0.0
PXKD(TI) = 0.0
PXD(1) = 0.0
ED(I,5) = 0.0
PID(I) = 0.0
WBN{1) = 0.0
XID(1) = 0.0
XKD(1)Y = 0.0
PON{]) = 0.0
xpt1) = 0,0

IF LPNT! = 1 +sse COST DATA FOR EACH CITY
ACTUAL CITY CODE NUMBER AND THE NO.

WHICH COST DATA IS GIVEN.

IF LPNT! = 2 COST DATA FOR EACH
NUMBER AND THE NOe. OF CITIES FOR WHICH THAT

COST DATA.

MCNT
IT =
NOTE
MAX = 0

IF (LPNTT o NE. 3) GO TO 54

1

fHo— n

1

GENERAL FEEDBACK SEGMENT
OPTION NUMBER EIGHT

FORMATI(2(7F10e49/) 4SF10e4,23Xy13)
KOUNT = KOUNT + |

NOTI = 0

IFEED = 1

IK = MCITY(1)

IK = MMCITY(KOUNT)

1S PRECEEDED BY
IN THAT CITY

IS PRECEEDED BY THE

RMS
RMS
RMS
RMS
RMS
RMS

RMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

SIC CORMS
AND HARMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

9:9
950
95
952
953
954
955
956
957
958
959
960
961
942
9613
964
965
964
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986



g9

g
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
I[SN
ISN
ISN
ISN
ISN
ISN

ISN

ISN

0825
0B26
0827

0829

0830
0831
0832
0834
0836
0837
0838
0839
0840
0841
0842
0843
0844
n84s5
0846
0847
0848

0849

0850
0851
nas2
0853
o854
0855
0RB57
0R58

0859

0860

56

3659

42

43

930

54

LCITY = KC "y(1Q)

DO 56 I = 1,19

IFCINDCIILCITY,,I) +EQe O) GO TO 564
NOl = NOI <+ |

INDI(NOL) = 1

CONTINUE

IF{IGOVeEQel s ANDeNOI+NEO) GO TO 3659
IF(NO] .EQ,0,0R+ADJUSTSERQR.0) GO TO 43

CONTINUE

MIN = NOI

MCITY(I1) = [K

DO 42 1 = 1,MIN

IND1 = [IND(T])

IUN = [INDt

PXDIIUN) = B(LCITY,INDI) ¢ ADJUST
ED(IUN,S) = AB(IUN)}2PXD(IUN)
PPIDIIUN) = (le= BETACIND1)})ePXD(IUN)

QPOLD = PI(LCITY,IND1)
QPNEW =QPOLD + PPID(IUN)

QPAR = QINV(INDI;l)*(XIH(LCITY.INDI)-(D(XNDI)*XKH(LC[TY’INDI))f
QIOLD =QPAR+QINV(IND!1»2)#(QPOLD=-PIH(LCITY,INDI1))+QINV(IND],3)"

1 XK(LCITY,INDI1)

QINEW =QPAR+QINVIINDI»2)*(QPNEW-PIH(LCITY,INDI))+QINV(IND]1,3)*

1 XK(LCITYsINDI)

PXID(IUN) = QINEW-QIOLD

PXKD(IUN) = PXID(IUN)/(le + D(INDL))
LSM = 42

GO T0O 17

IFEED = O

IF{IPRN3«EQ,0) GO TO 5003
WRITE (LWRIT,930)

/ THISI

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

FORMAT (//+1H L*'INTERREGIQONAL FEEDBACK EFFECT NOT AVAILABLFE FOR THRMS

11S AQCR?®)
GO 70 5003

312(A) COST DATA = INPUT FOR DETAILED SIC

IF(IA312+EQe1) GO TO 7151

RMS
RMS
RMS
RMS
RMS
RMS

987
?88
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1aiy
1012
1013
1014
1015
1014
1017
1018
1019
1020
1021
1022
1023
1024



99

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
1SN
ISN
ISN

1SN
1SN
ISN
ISN
ISN

D862
0863
0864
0865
0866
0867
0868
0869
0870
087}
0872
0873
0874
087%

0876
0877
g878
0880
08sl
ossz
0883
0884
0885

0886
0887
0889
0890
0891
0892
0893

0894
0895
0896
0897
0899

7151

7152

7153

730
725

READ LREAD, 4]10) JCITY»NOI
GO TOQ 7153

NO1 = 4

MIMN = NOI

READ(LREAD7152) HHILJCITY
LCITY = KCITY(JCITY)
MCITY(LT1) = JUCITY
READ(LREAD,7152) HHA,JCITY

FUT(JCITY sJYEAR=3)=FUI{JCITY JYEAR=3)+HHI(7)
FULJCITY »JYEAR=3)=FUIJCITY,JYEAR~-31+HHA(T7)

DELTC(LCITY) = 0.0
FORMAT(7F10e493X,13)
GO To 725

CONTINUE

LCITY = KCITY(JCITY)
INDI = NOI =20 + (20/NOI)
IF(LPNT1«EQ.2) GO TO |

MCITY(II) = JCITY

MIN = NOI

GO TO 2

MCNT = JUCITY

MIN = JClITY

MAX = JUKEEP(INDI])

ITT = 5

IF{(LPNTTeNE.1) GO TO 725
ITT = 1

READ(LREAD,730) DELTC{LCITY)
DELTCILCITY) = DELTCILCITY) / QTILCITY)
FORMAT(10XyF10.2)

CONTINUE
IH = 0
J = 0

DO 556 JJ=1sMIN
IF(1A312:EQe]l) GO TOQO 7154
READ (LREAD,6001) IK

RMS
RMS
RMS
RMS
RMS

RMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
103R
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1054
1067
1058
1059
1060
1061
1062



L9

St
15N
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN

0902
090!
0902
0903
0904

0905
0907
0908
0909
0910
0911
0912
0913
0915
0916
917

0918
0919
0920
0921
0922
0923
0925
0926
0927
0928
0929

0930
0931

0932
0934

laNal

HOLD( ) 0.0
HOLD(2) = 0.0
HOLD(3) = 0.0
HOLD(4) = 0.0
HOLD(5) = 0.0

NO MORE FUEL CALCULATION FOR HOLD(4)

40

7154

7155

41

READ(LREAD,6001) IKs{HOLD(IS),y IS=]1,1TT)
IF{LPNT1EQe}) GO TO 3

IUN = KCITY(IK)

LCITY = 1UN

MCITY(J) = IK

GO T0O 40

INDL = 1K - 20 +{(20/1K)
NEXT = JKEEP(INDI1)

IF (MAXeLToNEXT) MAX = NEXT
JUN = IND|

IND(J) = INDI

GO TO (41,4,4)s LPNTT

IK = ISPIN(JI)

IND1 = K - 20 + (20/1K)
HOLD(1) = HHA(JJ)
HOLD(2) = HHI(JJ)

IUN = IND}
IFCINDCIULCITY INDL1)WEQWaO) GO TO 7155
J o= J o+ 1 :

IND(J) = INDI

GO TO 41

IH = JH + |

GO TO 556

LPNT2 = | ooe COST FIGURES GIVEN DIRECTLY

CONTINUE

LSM = 4]

P = 1.

IF(1GOV.EQ.0) GO TO 3641
HERE = HOLD(1])

'S
RMS
RMS
RMS
RMS
RMS
RMS
R4S
R1S
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1677
1078
1079
1080
1081
1082
1083
1084
1085
10856
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
11043



89

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN

ISN
I5SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

09:.5
0936
D937
0938
0939
0940
0941
0942
0943

0944

0945
0946
0947
0948

0949
0950
0951
0952
0953
0954
Q955
0957
0958
0960
0962

aNaNaNaNaNaNaNaNalal

1A 4
HOL
HOL
3641 CON
PPI
oPO
QPN
QP A
Q10

I XK(LCITY,INDI) =HOLDI(2)
PXID(IUN) = QINEW-QIOLD
PXKD(IUN) = PXID(IUN)Y/(]1++D{INDL))
K = LCITY
PXDUTUN) ==XX(LCITY,INDI)+XX(LCITY,INDI)®(PXKD(IUN)+XK(KyINDI))
I /XK(LCITY,INDY)
ED{JUN,5) = AB(IUN)}&*PXD(IUN)
GO TO 556
4 WRITE (LWRIT,5)
5 FORMAT (1H1,°00PS~TRIED TO ACCESS FUEL SECTION AT RMs0O0858¢,////)
556 CONTINUE
MIN = MIN = H

IF(MINJEQ.0.,AND+1A312,EQW1)

LSM

0(1)
D(2)
TINUE
D(IUN) =

A = 0LD(2)

P « HERE
P & HAHA

-HOLD(1) = DELTC(LCITY)

LD = PI(LCITY,»INDI)
EW =QPOLD + PPID(IUN)

R = QINVIINDL 1) #(XIH(LCITY,INDI)=(DCINDI)ISXKH(LCITY»IND

# EOLD(LCITY,IND]1s5)

*

P

1)))

LD =QPAR+QINV(IND1+2)#(QPOLD-PIH(LCITY,INDI)}))+QINVIIND1,3)*
1 XK(LCITY,IND1)
QINEW =QPAR+QINV(IND1s2)*(QPNEW-PIH(LCITY,INDI))+QINV(IND],3)s

= 566

IFILPNT1EQo1) NOI = MIN
IF(LPNT1EQae2) JCITY = M
LPNTT +EQe 1) GO TO 17

1F (
*sdas

EXTINCT

LPNT2 =

2

(XXX B

eee CHANGE

IN

GO TO 5555

IN FUEL PRICES GIVEN

FOURTH RECURSIVE BLOCK - FUEL DATA

TWO DIGIT SIC - 12 EQUATIONS
ENDOGENOUS VARIABLES ARE...

- QUATITY OF EACH TYPE OF FUEL USED BY A GIVEN
CT0T47 - TOTAL COST OF FUEL

EoL

XX

D

VALUE ADDED

1967

1967

IND,

RS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1 .21
1102
1103
1104
11068
1106
1107
1108
1109
1110
1111
1112
1113
1114
1118
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138



69

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN

0964
0965

0966
Nnee67
0968
D969
0971
0972
0973
0974
0975
09764
0977
0979
0980
0981
0982
0984
0985
0986
0987
0988
0s8¢9

aNaNaNaNaNaNoN NNl aNal el

ZZ - TO AL QUA™ Y OF FLEL COPMSUMED

X1yXKs AND PI1
EXOGENOUS VARIABLESseoe
PoLD -~ PRICE NF FUEL 1967
PNEW « PROJECTED PRICE OF FUEL FOR
WITH POLUTION COSTS

GAMA -~ FUEL EXPONENTS - CONSTANTS FOR

XKT = 1963
A - THE COEFe OF THE FUEL FUNCTION

ALIT = THE COEFs FROM THE FUNCTION Z=AsV

D,BETA,PICOEFs AND XX/XK

seses EXTINCT LER 2 X

17

18

19

23
21

39
37

WRITE(LWRIT6)

FORMAT(1H],*00PS~TRJED TO ACCESS FUEL SECTION AT RMSQO917°',/////)

CONTINUE

M =0

Do 22 17T = 1,sMIN
IF(LPNT1+EQe2) GO TO 18

INDL = IND(IT)
IUN = [IND}
GO T0O 19

IK = MCITY(IT)

LCITY = KCITY(IK)

IUN = LCITY

IF(LPNTT+EQel sOR«LPNTT.EQR.3) GO TO 21
WRITE(LWRIT»23)

FORMAT(1H} ,*00PS TRIED TO ACCESS FUEL SECTION AT RMSQ0998',////)

I = LCITY

IF(W(I,INDI)®SUMN(],20).EQe0.0) GO TO 39
PDN(IUN) = BETACINDI)#PXD(IUN)/WIT,INDI)
DNR(I) = DNRI(I) =(PDN(IUN)/SUMN(I»201}))
CONTINUE

FORMAT(IH ,213,F12.1sF1244)

PID(I) = PID(I) + PPIDCIUN)

XID(1) = XI1D(1) + PXIDUIUN)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

39
1140
1141
1142
1143
1144
l4g
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176

Pt Bt pmb et Dt Bt Bmb bt Pt et b Bt et et el s



-3
(@]

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

1SN
1SN
ISN
ISN
ISN
TSN
ISN
ISN
1SN

0990
0991
0992
0993
0994
0995
0996
0997

0998
0999

1000
1001
1002
1003
1004
1005
1007
1009
1011

aNaNeNaNaNaNaNalNalal

aNeNaNaNaNaNeaNaNal

22

481

482
483

102

103

XKD(I) XKJ)( ') + PXKD(IUN)

XD(I) = XD(1) + PXD(IUN)

X01(01) X0(1)

wBDI(1) WBD(I) + BETA{IND1)«PXD(IUN)
D2t1)y = WaD(1)

CONTINUE

NOTE = |

GO TO 5555

INPT(2) = |

ALL CITY INFO., FOR ALL IND. REQUESTED

CONTINUE
NOTE = NOPE

NOTE>>>ABOVE READ INDICATES THE TYPE OF CONTROL COST
(1) NOPE> TYPES OF POLLUTION IMPACT TO BE EXAMINED

2>>INCOME CHANGE GIVEN

4esELLECTRIC COST INCREASE GIVEN

SesELECTRIC COST INCREASE GIVE -

3>>TAX CHANGE GIVEN

{3) NUMBER OF CITIES FOR WHICH DATA IS GIVEN = MCNT

IF (NOPE=5) 102,102,482

WRITE(LWRIT,483) NOPE,Z(LPARA(I), I=1,NOPE)
FORMAT(1Hl s *BAD CONTROL COST PARAMETER CARD',414)
sToOP

DO 103 I171,NOPE

IF(LPARA{]) ¢GT+5.0R.LPARA(I}.LTel) GO TO 482
IF{1.EQe NOPE) GO 7O 103

IF (LPARA(I+1) LEQe. LPARA{I)) GO TO 482

CONTINUE

RS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

DATA GIVEN RMS
FOR EACH CITY RMS
RMS

- PROFIT AFFECRMS
INCOME AFFECTRMS
RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

RMS

1177

1178

1179
180
181
1R2
183
1184
185
186
187
188
189
190
191
192
1923
194
195
196
197
198
1199
1200
12N
1202
1203
12Ny
1205
1206
1207
1208
1209
1210
1211
1212
1213
12194

— s em e

O e e S P



L

ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN

ISN

1012

1013

1015
1016
1017
1018
1019
1020
1021
1022
1024
1025
1026
1027
1029
1030
1031
1032
1033

1035

N OOMNnD

aNala]

NO O ON

[aNaNalaN e

ssese MAKE EASILY ADJUSTABLE READ

104 READ(LREAD,105) MCITY(I),(COST(Jy1),4J=1,5)

109

IKSWw = 0

ZERO LOOP REMOVED FROM HERE

IF(IA312.EQ.1)}

COoST INPUT FOR

DO 104 I=1
SCIN = 0«0
SRIN = Q0.0
SC = 0,0
SR = D.0

READ(LREAD,105)
RISUM = RIN + R + CIN + CC
110

IF(RISUM«EQ.0) GO TO

GO T0 111

NUMCIT = NUMCIT - 1

NEWCIT = 1

IF(NUMCIT.LT.1)

GO 70 109
CONTINUE

Kl = MCITY(])
L = KCITY(KI)

IF(L.EQ.D)
USED FOR
COST(4,1)

COST(3,1)
COST(1,1)

GO TO 104

GO TO

GO TO 7100

1970-1980 SIMULATION

1355

COST STRAT NO.

COST(4,1)
30.
CC=(R*,46)

2.5

IMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

12 5
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1257



2L

ISN
ISN
ISN
ISN

ISN

ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN

1036
1037
1038
1039

1040

1041

1042
1043
1044

1045
1046
1047
1048
1049
1050
105}
1053
1054
1055
1056
1057

[ala]

NOONHOON

[aNaNalal

105
104

7100

7101
7111

COFI(I) = CIN=-{(RINe,4}
COST(4,1) = Re,6+RIN®.6
COST(3,1) = 0.0

DELTC(I) = COST(4,1)/7QT(L)

USED ONLY FOR COST STRAT, NO, 2 AND 3

COST(1,1) = COST(1,1)-(623,72C0ST(1,1)/808.067 )
USED FOR COST STRAT NO. 3 ONLY

COST(l,1) = COST(1,:1) #.,5

USED ONLY FOR COST STRAT, NO, 2 AND 3

COFI(I) = COFI(I)=(623+7+COFI(1)/808,067 )

USED FOR COST STRAT NO. 3 ONLY

COFI(I) = COFI(I) =#,.,5
FORMAT(20X,2F10e1/20X32F10e1133X,413,4X)
CONTINUE '

GO TO 5555

INPUT FOR 312(A) REPORT

DO 7104 I=1yMCNT

READ(LREAD7101) CINYSINsRIRZ,R,MCITY(1)

FORMAT(4F 10+45933X413)

CONTINUE

KI = MCITY(1)

L = KCITY(KI)

IF(L.EQ.O0) GO TO 7104

COST(1,1) = SINe(le+AAA)2,4 +R

DELTC(]) = 602((CIN®{.+ATA))+(SINs(]1.+AAA)))/QTH{L)

COFI(I) = CINe(lo.+AJA)®.40 +RIR

FUI(KI 4 JYEAR=3)=FUI(KIJYEAR=-3)+COFI(I])
FUCKIZJYEAR=3)I=FU(KI+JYEAR=31+COST(1+])+DELTC(I)eQT(L)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1253
1254
1255
1256
1257
1258
1259
1260
12614
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290



el

ISN
ISN
ISN

ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

1(58
1060
1061

1062
1063
1064

1065

1066
1067
1068
1069
1070
1072
1074
1075
1076

F(IGOV.EQ.Q) GO O 7 0! R4S

HERE = COST(1,1) RMS

HAHA = COFI(1) _ RMS

C RMS
CeaanstDesancedTatoststastoRrtstOssRtetatotsasnsitsuessestnsstonsastossnssessssesRMS
C . RMS
DELTC(1) = P « DELTC(I) - kMS
COST(1,1) = P ¢« HERE ’ RMS
COFIC(]) = P + HAHA RMS

C RMS
C o RMS
Creasas30t08s82 280800083 Rttt RNt ORI REIRRNERNRRRENROLEtetssnsstssnsRMS
C RMS
7104 CONTINUE RMS
C exons EXTINCT sonne e ' RMS
C RMS
C RMS
C COST INPUT FOR 1967 RUNS ' _ RMS
C RMS
C sea08 EXTINCT LR R . RMS
C ’ RMS
C RMS
5555 CONTINUE RMS
LSM = 5§85% : RMS

DO 5000 II1 = 1sNOTE ’ RMS

IT = 1 RMS
IFCINTTeEQe2+.AND MINSEQeOsAND,1A312,EQ.1) GO TO 1000 RMS
IFUINTTWEQe2) GO TO 100 RMS
LSTRAT = LPARA(IILI) RMS

Il = LSTRAT RMS

GO 70O (1000,2000,3000,1000+2000)sLSTRAT ; RMS

C RMS
C ALL CITY INFORMATION ALL INDeeceeesEFFECT OF DIRECT REDUCTION RMS
C OF INDUSTRY'S PROFITS BY AIR PLOUTION CONTROL EQUIPMENT COSTS RMS
C RMS
C PID = CHANGE IN PROFIT RMS
C X1D = CHANGE IN INVESTMENT RMS
C XKD = CHANGE IN CAPe. STOCK RMS

1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328



L

ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
1SN
ISN
ISN
ISN

ISN
ISN

1SN

1077
1078
1079
1080
1082
1083
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094

1096
1097

1098
1099
1100
1101
1102
1103
1104

1105
1106
1107

C XD = CHA'GE IN VALUE ADDED IMS
C WBD = CHANGE IN WAGE BILL RMS
C RMS
C RMS
1000 DO 1001 K=]1,MCNT RMS
Kl = MCITY(K) RMS

I = KCITY(KT) RMS

IF (1.EQeD) GO TO 1001} RMS
DNR(I) = 1.0 RMS
IFCINTTeFQe2¢ANDeMINSFEReO,AND1A312.,EQsel) GO TO 7192 RMS
IF(LSTRAT-4) 311,300,300 RMS

300 COST(11sK) = DELTC(K)} = QM(I) ’ RMS
LSM = 300 RMS
COFI(K) = 0.0 RMS

GO0 TO 311 RMS

7192 COST(I1«K) = HHA(7) RMS
LSM = 7192 RMS
COFIL(K) = HHI1(7) RMS
LSTRAT = 1} RMS
IF{IGOV.EQ.D) GO TO 311 RMS

C RMS
CGQQG!GQGQDObcﬁee‘t!G@QQQ&QGGQQBCDQGGGQQtiQQQQOO""&‘ﬁ‘i'l'c”‘QQQOOQ*CQQRMS
C . RMS
COST(11+,K) = Pe COST(II,K) RMS
COFI(K) = P s COFI(K) RMS
C.t‘!.ﬁ‘t’0OGCQOOI'&*!lQOQQG"‘QQQQ.I"QQQOC"’COQ’OQDOQI.CQO!‘Q'QCIQQC.GRMS
C " RMS
311 PIDUI) ==COST(I1,K) RMS
LSM = 311 ' RMS

QPOLD = PJ(1,20) RMS

QPNEW = PI{1,20)+PID(I) RMS

QPAR =QINV(20:1)#(X1H(1,20)=(D(20)sXKH(1,20))) RMS

QIOLD =QPAR+QINV(20,2)¢(GPOLD-PIH(I,20))+QINV(20,3)sxK{(I,20) RMS

QINEW =QPAR+QINV(20,2) ¢ (QPNEW=-PIHI{T,20))+0INV(20,3)#xK(]1,20) -RMS

1 COFI1(K) RMS
XID(I) = QINEW-QIOLD RMS

XKD (1) = XID(1) /{l.+D(20)) RMS

XD(I) = =XX{1,20) + XX(1,20) # ((XKD(ID+XK(1,20)) / XK(I,20n)) RMS

1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1362
1353
1354
1355
13564
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366



SL

ISN
ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN

ISN
ISN

1108
1109
1110
1111

1112

1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1124
1125
1126
1127
1128

1129
1130

aNaNaRaNaNaNaaNaNaNaEaNal

(]

1001

100

120

X21( )
wBD(])
02(1) =
CONTINU

£

XD

)

BETA(20)«XD(1)
wgDf(i)

FIRST SIMULTANEOUS SYSTEM (YsGsT,

WHERE THE ENDOGENOUS VARe AREsos

THE

LCHECK

LVAR =
MCASES
LVAR =
MCASES
MM = 0O
KPIST =
M =0

Y
T
C

Y

TO0T.

REGIONAL

INCOME

GOVERNMENT REVENUE

CONSUMPTION (1967)

EXQOGENOUS VAR ARE e

HwHeoon

X
G

4

X

0

VALUE ADDED
GOVERNMENT EXPENDITURE

MCNT*4

MCNTeLVAR

DO 1002 K=1,4MCNT

KI = MCITY(K)
I = KCITY(KI)

1002

+ XDi1(1)

[JCIT = 1

IF (1+EQ-D) GO TO
Y{M+1) = YY(1])
Y{M+2) = G(1)

Y(M+3) = C(1)
X{MM+1) = XX(1,20)
X{MM+2) = T(1)
X{(MiM+3) = FUDGE(Is])
X{MM+3) =0.0

X{MM+4) =0.0

AND ()

(ACTUAL VALUE AND + DELTA)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1367
1368
1369
1370
1371
1372
1373
1374
1378
13764
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404



9L

ISN
ISN
ISN
15N

ISN

ISN
ISN
ISN
ISN

1SN
1SN
ISN
1SN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

1131
1132
1133
1134

1135

1136
1137
1138
1139

1140
1141
1142
1143
1144
1146
1147
1148
1149
1150
1151
1152
1153
1154
1185
1156
1157
1158
1159
1160
1161
1162
1163
1165
1166

1002

1014

951
8015
1015

1003

1004

4000

XM+t ) FUJGE 1,2)

M =M + 3
MM = MM + 4
CONTINUE

LSM = 1002
MARK = 1

IF (ICTAB) B8015,8015,1014
DO 951 IM=]1,LVAR

ARAB(IM) = SCC1(IM)

CALL SIMUL

M = 0
IF{LCHECK)1003,1003,4000
DO 1004 K=1,MCNT

KI = MCITY(K)

I = KCITY(KI1)

IF (1.EQ+0) GO TO 1004
YYD(I) = Y(M+])

GD(1) = Y(M+2)

CD(E) = Y(M+3)

XD1{1) = 0.0

M =M ¢+ }
CONTINUE
LCHECK =
NBEFOR =
GO0 TO 120
M = D

LSM = 4000

NEWCIT = O

NBEFO1 = O

00 1007 K=1,MCNT

KI = MCITY(K)

I = KCITY(KI)

IF (1.EQsD) GO TO 1007
YYD(I) = YYD(I) ~ Y(M+1)
GD(I) = GD(I) = Y{(M+2)

1
NBEFO1

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1418
14t6
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
143)
1432
1433
1434
1435
1434
1437
1438
1439
1440
1441
1447



1SN
ISN
ISN
1SN
ISN
1SN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

~J
~ ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185

1186

1187
1188
1189
1190
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203

320

330

1007

1012
7348

351

Co(1)

M =M

APVD (1
TPD(1)
TOD(])
TADC(1)
TO(1)

QCD(1)
QMD(1)
QBARD(
RTO(1)
XDtitr1)

= CD I) = Y(M+3)

+ LVAR

) = 0.0

«056088sAPV(I)eAPYDI(])

«01223eYYD(1)

«0H4712YYDI(])

= TPD(1)+TOD(IY+TAD(])

«04718 o CD(I)

e19915 & XDUI)

1) = +07947¢(YYD(1)=-XD{(1))
= QCD(I)+QMD(1)+QBARD(1])
= YYD(])

IF (LSTRAT=-4) 320,330,330

ONBAR(
DiI(1)
G0 70O
DNBAR
D11}

1) = ,103239+(YYD(1)=XD(1]1))

= DNBAR(I1)

1007

I) = 103239 » {(YYD(1)=XD(I) = DELTC(K)
= DNBARI(I)

CONTINUE

LSM =

0O 101

1007

2 K=1,MCNT

KI = MCITY(K)
1 = KCITY(KI)

IF (1.
SUMND (
XND(1I)
XLp(1)
XLL =
ubcn)
D1CI)
D2(1)

EQe.D) GO TO 1012

I) = D2(1)/W(1,20)

= DNR{(I) =+ SUMNDI(I) + D1(1I)
= 403924 e XNDC(I)

XLep) + xLotl)

=« (XND(T)}/XLL)

0.0

0.0

1]

CONTINUE
FORMAT(3F10,3sF10.4533X+13)
IF(IPRN3)351,348,351
CONTINUE

GO 7O

(343,3494,3494,3493,3439344,344,344),LSTRAT

*+ QBARDII))

IMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1456
1454
1457
1468
1459
1460
1461
1462
1463
1464
1466
1464
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480



8L

ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
ISN
ISN
ISN
1SN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

120¢

1205
1206
1207
1208
1209
1210
1212
1213
1214
1215
1216
1217
1218
1220
1222
1224
1225
1226
1227
1228
1229
1230
1231

1232
1233
1234
1235
1236
1237
1238
1239
1240
1241

1242
1243
1244
12458

343
344

345
348

3348

1013

T (IPRN1) 348,348,344
DO 345 K = | ,MCNT

KI = MCITY(K)

I = KCITY(KI)

CALL PRIN} (ID

CONTINUE

IF (NOPENLEG.1) GO TO 5001
IsSTOoPp = O

CONTINUE

ISTOP = ISTOP + |

DO 1013 K = ] ,MCNT

Kl = MCITY(K)

I = KCITY(K1)
IF(ISTOPEQstl) M I
IF(ISTOPWEQRe2) M 92

IF (1.EQeD) GO TO 1013
PIN(M) = PIN(M) + PID(I)
XIN{M ) = XINIM) + XID(I)

XKN{M) = XKNIM) + XKD(I)
XDN(M) = XDN{M) + XD(I1}
YYN(M) = YYNIM) + YYD(I)
GNI(M) = GN{M) + GDI(I)

TNIM) = TN(M) + TD(])

TPN(M) = TPN(M) + TPDI(I)
TON(M) = TON(M) + TOO(I)
TAN(M) = TAN(M) + TADI(I)

CNIM) = CN(M) + CD(])
DNBARN(M) = DNBRARN(M) + DNBAR
XNN{M) = XNN(M) + XNDI(1)
XLN(M) = XLN(M) + XLD(I)

UNIM) = UN(M) + UDCI])

SUMNN(M) = SUMNN(M) + SUMNDI(I)
RBARNI(M) = QBARN(M) + QBARDI(I)
WTNI(M) = QTN(M) + QTD(I)

QCN{M) = QCNI(M) + QCD(1])
QMNIM) = QMN(M) + QMD(])
CONTINUE

LSM = 1N13

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1481

1482
1483
1484
1485
1486
1487

1488
14R9
1490
1491

1492
1493
1494
1495
1496
1497
1498
1499
1500
1501

1502
1503
1504
1508
15064
1507
1508
1509
1510
1511
1512
1513
1514
15185
1514
1517
1518



'y

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
ISN
ISN

ISN
ISN
ISN
ISN
ISN

1246
1247
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258

1259
1260

1261
1262
1263
1264
1266
1267
1268
1269
1270
1271

1272
1273
1274
1275
1276

alaNeoNaNa!

(o]

350

346
347

1347

2000

2008

GO TO (3348,350) ,ISTOP
IF(IPRN3+EQ.0) GO TO 5001
IF (1PRN2) 5001,5001:346
IF (LSTRAT=-5) 50011,347,5001
IKSWw = 2

DO 1347 K = ] ,MCNT

KI = MCITY(K)

I = KCITY{(KD)

CALL PRINI(I)

CONTINUE

IKSY = 0

GO T0 500}

CONTINUE
LSM = 2000

CITY INFORMATION ( ALL=-IND)
EFFECT
ON ECONOMY THROUGH CHANGE IN REGIONAL INCOME

DO 2001 K=1]1,MCNT

KI = MCITY(K)

I = KCITY(KI)

IF (1.EQeD) GO TO 2001

IF (LSTRAT=S5) 2009,2008,2009
COST(I{+K)==-DELTC{(K)&QC(I)=DELTRIJYEAR~3)2YY(])
FUI(KI  JYEAR-3)=FUI(KI JYEAR~3)+DFUI(JYEAR=3)+YY(])
FUCKI s JYEAR=3)=FU(KIsJYEAR=3)+DFUA(JYEAR-3)#YY(])
GO TO 377

R4S
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

2009 COST(I1+K) ==911e3 8 ((YY(]) = XX{(1,20)) / 366816+)*#(BENEF/10000.)RMS

1

~DELTR(JYEAR=3)eYY(])

377 YR(U1) = (YY(I1)+COST{(II,K))/YY(])

2001

TR(I1) = 1,0
DNR(I) = 140
CONTINUF

GO TOo 3Nn02

CITY INFORMATION = ALL IND

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556



08

1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

1277
1278
1279
1280
1281
1282
1284
1286
1287
1288
1289
1290
1291
1292
1293
1294

1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308

C
C
C

laNaNalalal

3000

5050

3001

3002

2006

EFFECT
ON ECONOMY THROUGH INCREASED TAXATION

CONTINUE

LSM = 3000

DO 3nD1 K=],MCNT

KI = MCITY(K)

I = KCITY(K])

IF (1.,EQeD) GO TO 3001

IF (1APROP.EQ.]1) GO TO 5050

TR(I) = (7(1) = COSTUILI,K))/TU(1)
YR(1) = 1.0

DNR(I) = 1.0

GO TO 300)

TPD(1) = ,05608#APVDI(I)sAPVI(])
TR(I) = (T(I1)+TPD(1))/TL(I)

YR(I) = 1.0

DNR(I) = 1.0

CONTINUE

THIRD SET OF SIMULTANEOQUS EQUATIONS WHERE
YsGy AND C ARE ENDOGENOUS
T AND X ARE EXOGENOUS

MARK = 3
LSM = 3002
LVAR = 3
MCASES
LCHECK
CONTINUE

LSM = 200¢

KPIST = 6

MM = 0

M = 0

DO 2002 K=]14MCNT

KI = MCITY(K)

I = KCITY(KI1)

IF (1,EQeD0) GO TO 2002

MCNT » LVAR
0

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

_RMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

16557
1558
1559
1560
1561
1562
1563
15464
1565
1566
1567
1568
1569
1570
1571
1672
1573
1574
1575
1574
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1689
1590
1591
16592
1593
1594
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ISN
ISN
ISN
ISN
ISN
ISN

" ISN

ISN

ISN
ISN
1SN
ISN
ISN

ISN
ISN
ISN

1SN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN

1310
1311
1312
1313
1314
1315
1316

1317

1318
1319
1320
1321
1322

1323
1324
1325

1326
1327

1328
1329
1330
1331
1332
1333
1335
1336
1337
1338
1339
1340
1341
1342
1343

2002

1018
952

BO19

1019

2003

2004

Y{M+1)
Y(M+2) =
Y{Mm + 3)
X{MM+1)
X{MM+2)
X(MM+3)=
X{MM+4)
X{MM+5)
X{MM+5)
X{MM+6)
X{MM2+5)
M = M «
MM = MM
CONTINUE
LSM = 20

IF (ICTA

YY( )

G(I)

= C(1)
TR(T1)

= YR(ID)

XX{1,20)
T(1)

FUDGE( 141

0.0

FUDGE(I,2)

0.0

uwonunn

+ W

6

02

B) 8019,8019,1018

DO 952 IM=1,LVAR

ARABI(IM)

CALL SIM
LSM = 80

M = 0

IF(LCHECK)2003,2003,2005

DO 2004

KI = MC1
I = KCIT
IF (1.EQ
YYD(I) =
GD(1])
cDtn)
TR(I)
YR(])
M = M+3

CONTINUE
LSM = 20
LCHECK =

nonn

= SCC1(1IM)

UL
19

K=1sMCNT
TY(K)
Y(KI)

«0) GO TO 2004

Y(M+1)
Y{M+2)
Y{M+3)
1.0
1.0

04
1

R4S
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1614
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632



Z8

ISN 1344 NBEFOR = NBEFO03 R1S 1633

ISN 1345 GO TO 2n06 RMS 1634

C RMS 1635
ISN 1346 2005 M = @ RMS 1636
ISN 1347 NEWCIT = 0 RMS 1637
ISN 1348 LSM = 2005 RMS 1638
ISN 1349 NBEFO3 = O RMS 1639
ISN 1350 DO 2007 K=1,MCNT - RMS 1640
ISN 1351 KI = MCITY(K) RMS 1641
ISN 1352 I = KCITY(KI) RMS 1642
ISN 1353 IF (1.EQe0) GO TO 2007 : RMS 1643
ISN 1355 XDOI) = 340468 YYD(I)=Y(M+1)) RMS 1644
ISN 1356 M =M + 3 RMS 1645
ISN 1357 WBD(]) = ALPHA(20) eXx0D(1]) RMS 1646
ISN 1358 PID(I) = XD(1) #(1.~BETA(20)) RMS 1647
ISN 1359 QPOLD = PI(1,20) RMS 1648
ISN 136D QPNEW = P1(1,20)+PID(]) RMS 1649
ISN 1361 QPAR =QINV(20,1)2(XIH(I1,20)=(D{20)sXKH(1,20))) RMS 1650
ISN 1362 QIOLD =QPAR+QINV(20,2)=(QPOLD=PIH(I1,20))+QINV(20,3)eXxK(1,20) RMS 1651
ISN 1363 QINEW =QPAR+QINV(20+s2)*(QPNEW=PIH(],20))1+QINV(20,3)eXxK(I,2N) RMS 1652
ISN 1364 XID(I) = QINEW=-QIOLD RMS 1653
ISN 1365 XKD(I) = XID(I)/(1e+D(20)) RMS 1654
ISN 1366 D2(1) = WBD(I1) : RMS 1655
ISN 1367 2007 CONTINUE RMS 1654
ISN 1368 LSM = 2007 RMS 1657

q RMS 1658
ISN 1369 G0 TO 4000 ' RMS 1659
ISN 1370 5001 IF (INTTeEQel) NOK = NOK =~ 1 RMS 1660
ISN 1372 5000 CONTINUE ' RMS 1661

C RMS 1662

C RMS 1663

C . RMS 1664
ISN 1373 5003 CONTINUE RMS 1665
ISN 1374 IF (NOKeEQeD) IHELP = IHELP + | RMS 1666
ISN 1376 NOK = 1 RMS 1667
ISN 1377 IFCINPT(2)+EQe2) NOPE1l = NOPEl = 1 RMS 1668
ISN 1379 ID = NOPE1l + INPTI(1) RMS 1669

ISN 1380 IF(ID.EQeN) GO TO 700 RMS 1670



ISN
ISN
ISN
1SN
ISN
ISN
ISN

1382
1383
1384
1385
1386
1387
1388

95

6004

INTT = INPT(2)

GO TO 10

I = 1000000
IS = ICHO(I)
STOP
FORMAT(1H1,?
END

INDUSTRY=*'5s13,"°

DOES NOT EXIST FOR ClTY=',13)

RMS
RMS
RMS
RMS
RMS
RMS
RMS

1671
1672
1673
1674
1675
1676
1677



LEVEL

78

1SN
ISN
1SN
ISN
1SN
ISN
ISN

20.1

0002
0003
0004
0ongs
0006
o007
onos

(MAY 71)

10

COMPILER OPTIONS

SUBROU
IFLXX)
Xip =
RETURN
Xip =
RETURN
END

057360 FORTRAN H

- NAME= MAIN,OPT=00,LINECNT=40,S1ZE=0000K,
SOURCEsBCDsNOLIST NODECK»LOADIMAP NOEDITyNOIDINOXREF
TINE PHELP (XX XD,y X1IP)
10,10,8
(XD/XX)s100.,

0.0

RMS
RMS
RMS
RMS
RMS
RMS
RMS

1678
1679
1680
1681
1682
168)
1684

DATE

7222



LEVEL

98

1SN

ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
IS5N
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

2001

0002

0003
D004
0005
0ooes
nno7v
00gs8
0009
0010
0011
nni2
0013
oQts
0015
no1é
0on17
po1ls8
0019
0n20
0021
onzz
0n23
0024
0nz2s
0026
onz?
onza
0029

0030

(MAY 71)

)

(]

1

COMPILER OPTIONS -~ NAME=

REAL KJUNDX,LJNDX

DIMENSION
DIMENSION
DIMENS]ION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSION
DIMENSTION
DIMENSION
DIMENSION
DIMENSION
DIMENS]ON
DIMENSION
DIMENSION
DIMENSION
DIMENS]ION
DIMENS]IOMN
ODIMENSION
DIMENSION
DIMENSION
DIMENS]ION
DIMENS]ON
DIMENSION

C(92),

DNBAR(92)
DNBARNI(92)

G(92),

IAQCR(92,20),
LABEL(10+201),

P1(92,201),
PPID(91),
PXKD{91),
RBARN(92),
QCNLTF21,
QMNI(92),
ATN(T2),
SUMNNI(92)
TN(92)
UN(92),
XDN{(92),
XIN(92),

INPT(2)

XKN(22),
XLN{(92),
XNN{92),
YY(92),

TITLE(20,2)
PERUN(92)
TA(GZ),TAN(T2) sy TAD(92)sTO(92)sTON(92),,TOD(92),TP(92),

TPN(92)sTPD(92)

DIMENSION 0TO0(92),0TA(92),0TP(92),0APV(92),0POP(92),POPGR(91)

057340

(1CiTY)

CD(92),

EOLD(911,201+5)

GDITF2)

INDCI(92y20),

MCITY(91]),
PID(92),
PXD(91),
QBAR(22}
QC(92)
AM(92) ,
RT(92),

SUMN(92,20),

T(92),
UL92),
wN(92),
X1(92,20),
XK{92,20),

XL{92),
XNBAR(92),
XNT(92)
YYD(92),

FORTRAN H

MAIN,OPT=00,LINECNT=40+»S1ZE=0000K,
SOURCE BCDsNOLIST,NODECKsLOADYMAP,NOEDITsNOIDI»NOXREF
SUBROUTINE PRIN1

CN(F2)

ED(91,5)
GN(92)
KCITY(100)
POMN(91)
PIN(92)
PXID(91)
WBARD(92)
QCD(92)
QMD(92)
QTN(92)
SUMND(92)
TD(92)
unp(92)
Xpt92)
X1D(92)
XKD{(92)

XLD(92)
XND(92)
XX(92,20)
YYN(92)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RIS
RMS
RMS
RMS
RMS
RMS
RMS

1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1708
17064
1707
1708
1709
1710
17114
1712
1713
1714
17168
1716
1717
1718
1719
1720

DA’

'E

72.22
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SN
ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

1SN
ISN
ISN
ISN
ISN
ISN

0031
0032
0833
0034

0035

0036
on3z
0038
0039

0040
0041

0042
0D43
0044
0045
0n4s
0048
0049
onso
0051
0052
0053
ons4

0055
0056
0ns57
0058
onse
0060

1
2

)
2

1
2

3

1

COMMON /A AX/ T2, °PDy O0sTO)sTA, 'AD

COMMON/CPRIN/PXD yPXIDsPXKDyPPIDsPDN,LEOLD,ED

COMMON/BUG/ISBUG,LREAD,,LWRIT

COMMON /APRIN/PIZyPID XTI 9 XIDs XKy XKD 9XX9XDsCsCDsYY,YYD,SUMN,SUMND,

XNBAR sDNBAR S XNT 3 XND U yUD s XL s XLDyGsGD T, TD»QT
1OTD,QCACODQMHIAMD I QBAR L, QABARD
COMMON / ZEROT 7/ PINsXINsXKNyXDNsYYN GNyTNIyCNIDNBARN S XNNyXLN)WN
UN»SUMNN,QBARN»QMN,QCN,QTN

s TPN»TON,TAN

COMMON/NPRIN/ LABELyMCITY, KCITY)>

COMMON /PRITT/ TITLE,BENEF

COMMON / IPRIN /INTTHLLPNTT s JYEAR,TAQCR,IJCITyMIN,I1A312

COMMON/EVERY/ONB(92),0W(92)4,0X(92)4,01(92),0Y(92),0T(92),0G6(92),
0C(92)4+0XBAR(92),0QC(92),0QM(92),00B(92), GRFAC»XINC,VK)
YGROW,1ZS
sOTPs»OTAHOTO,0OPOP,0APV,sPOPGR

COMMON/ WNEWW/ WAGECO(20,3)

COMMON/ALET/PERXX»PERW,PERWByPERSN,PERPJPERXI PERXKyPERYY,PERNB,
PERTI»PERG,PERCHIPERQMIPERQBIPERQCHIPERTPHPERTOLPERTA

EQUIVALENCE (INDCI(1)yXX(11))

I = 1CI7Y

WRITE(LWRIT,100)

LPYEAR = 1969 + JUYEAR

IF{ICITY«EQe92) GO TO 760

IF(IKSW=1) 1,750,750

WRITE (LWRIT,110) LSTRATH»(LABEL(LSTRAT,,J)y J = 1,20)

WRITE(LWRIT,120) (TAQCR(I1,4J)ysd = 1520) SLPYEAR

WRITE(LWRIT,130)

WRITE(LWRIT,140)

WRITE(LWRIT,150)

WRITE(LWRIT,160)

CALL OLETSI(1)

PERXN = PERSN + PERNB
PERQT = PERQC + PERQM + PERQB
PERXL = PERXN / <96

CALL PHELPIPI(14+20),PID(I),PIP)
CALL PHELP{XI(1+20)sXIDCI)sXIP)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

LSTRAT,,INPTyIKSW,IHELP, IFEEDRMS

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
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Sh
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

006 .
0062
0063
0064
0065
0066
0067
0né6s8
0Dé69
0a7o
0071
0072
0073
0074
D075
0076
0077

0078
0on79
onso
0081
onsz
0083
0084
onss
oo8s
oos?
0nan
0089
090
on91
0092
0093
0094
0095
0on9s

N

56

58

59

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

IF (Ut
upP =
PERUX

PHELP XC(1320),XKD(I)yXKP)
PHELP{XX(1920)sXD(I),XXP)
PHELP (C{1),CD(1),4CP)
PHELPIYY(1),YYD(I),YYP)
PHELP(SUMNI(1,20) +SUMND(T),SUMNP)
PHELP(XNBAR(1),DNBAR(1),PNBAR)
PHELPUXNTU(I)sXND(I) +XNP)
PHELP{XL (L) »XLD(I) »XLP)
PHELP(T(ID)»TD(I)»TPR)
PHELP(TP (L) TPD(I)»TPP)
PHELP(TO(1),TOD(I)TOP)
PHELPI{TA(LI),TAD(I1) »TAP)
PHELP({QC(1),QCD(I),QCP)
PHELP(G(1)sGDI(1)s+GP)
PHELP(QM(I),QMD(1),QMP)
PHELP(QBAR(1),QBARD(I)»QBARP)
PHELP(QT(1),sQTD(I)+QTP)

1)) 58,58,56
uoely - utlrn)
= 4,0

GO TO 59

PERUX
U°P =
CONTI
ux =
UXD =

= 4,0

0.0

NUE
U(l1)e100.,
ub(1)«100.

WRITE(LWRIT,190)
WRITE(LWRIT,,170)
WRITE(LWRIT,»180)
WRITE(LWRIT,200)
WRITE(LWRIT,210)
WRITE(LWRIT,160)
WRITE(LWRIT,240)
WRITE(LWRIT,160)
WRITE(LWRIT,y260)
WRITE(LWRIT,160)

PERXX s XX(ICITY»20) 4 XDCICITY) s XXP
PERP +PI(ICITY»20),,PIDCICITY},PIP
PERXIZXI(ICITY»20) o XIDUICITY)»XI1IP
PERXKyXK{TICTITYs20) 3 XKDCICITY) y XKP
PERSNySUMNIICITY»20) +SUMNDIICITY ) ySUMNP

PERNByXNBAR(CICITY) DNBAR(ICITY),PNBAR

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
17864
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
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ISN 0097 WRITE(LWR "9300) PERYY,»YY(IC "Y)YYD( C "Y)sYY? IMS 1797

ISN 0098 WRITE(LWRIT»290) PERCH»CUICITY),CD(CICITY), CP RMS 1798
ISN 0099 WRITE(LWRIT»310) PERXNYXNT(ICITY) o XNDCICITY) 4 XNP RMS 1799
ISN 0100 WRITE(LWRIT,320) PERUX,UX,UXD,UP RMS 1800
ISN 0101 WRITE(LWRITs330) PERXLWXLUICITY)»XLDCICITY) »XLP RMS 1801
C WRITE(LWRIT,340) GUICITY), GDCICITY)» GP RMS 1802

ISN 0102 WRITE(LWRIT 3501 PERT»TCICITY) ,TDCICITY),TPQ RMS 1803
ISN 0103 WRITE(LWRIT,351) PERTPWTPLICITY)sTPD(ICITY),»TPP RMS 1804
ISN 0104 WRITE(LWRIT352) PERTOTO(ICITY)»TOD(ICITY)»TOP RMS 1805
ISN D105 WRITE(CLWRIT»353) PERTANTA(ICITY)»TAD(ICITY) »TAP RMS 1806
ISN 0106 WRITE (LWRIT,355) RMS 1807
ISN 0167 WRITF(LWRIT,360) PERQTSQT(ICITY) QTD(ICITY) QTP RMS 1808
ISN 0108 WRITE(LWRIT»220) PERQAM,QM(ICITY) ,QMD(ICITY) QMP RMS 1809
ISN 0109 WRITE(LWRIT»270) PERQB,QBAR{ICITY) ,0BARD(ICITY) »QBARP RMS 181D
ISN 0110 WRITE(LWRIT370) PERQC,QC{ICITY) »QCD(ICITY)»QCP RMS 1811
ISN 0111 . 100 FORMAT(IHLD) RMS 1812
ISN 0112 110 FORMAT(///1H ,'CONTROL STRATEGY NOQOs "Il = *',20A4,/) ' RMS 1813
ISN 0113 120 FORMAT(IH s*AQCR *»I3+11X»]19A4,3X," FOR *,14) RMS 1814
ISN Ofil4 130 FORMATULIH 274X, "WITHOUT' 37X»* WITH',7Xs"'"NET?*,8Xs'"PERCENT") RMS 1815
ISN 0115 140 FORMAT(IH 274X, *CONTROL" »7Xs*(T=1)"36Xy"CHANGE"' 36X 'CHANGE?") RMS 1816
ISN 0116 150 FORMAT(1H ,4X,"MANUFACTURING INDUSTRIES?') RMS 1817
ISN Ot17 160 FORMATI(IH ) RMS 1818
ISN 0118 170 FORMAT(IH ,6Xy'PROFIT (MILLIONS) " 48Xy 1X33(F10s3+2X),F10e4) RMS 1819
ISN 0119 180 FORMAT(1H 36Xy " INVESTMENT (MILILIONS) ' +44X 31X 33(F10e342X), RMS 1820
1801F10.4) RMS 1821

ISN 0120 190 FORMAT(1IH ,46Xs*VALUE ADDED (MILLIONS) *s44Xs3(F10e392X),F10.4) RMS 1822
ISN 0121 200 FORMAT({1H ,6X,*'CAPITAL STOCK (MILLIONS)®* 42X 43(F10e63,2X),,F10s4) " RMS 1823
ISN 0122 210 FORMAT(1H 26Xy 'EMPLOYMENT (1000 S)'s46Xs1X93(F10e342X),F10.4) RMS 1824
ISN 0123 220 FORMAT(IH yb6X»'ELECTRICITY USED BY MANUFACTURING INDUSTRIES (10 M RMS 1825
LKWHY * 3 11X ,3(F10e6392X)2F10,4) RMS 18264

ISN 0124 240 FORMAT(1H ,4X,'OTHER INDUSTRIES?') RMS 1827
ISN 0125 260 FORMAT(LIH 46X y"EMPLOYMENT (1000 S)*s46Xs1X92(F10e292X),3F10e392X) RMS 1828
1 F10.4) RMS 1829

ISN 0126 270 FORMAT(IH ,6X,'ELECTRICITY USED BY OTHER INDUSTRIES (10 M KWH)*, RMS 1830
1 19X:3(F10e392X),Fl0e4) ) RMS 1831

ISN 0127 290 FORMAT(!H ,4X,'REGIONAL CONSUMPTION (MILLIONS)®,34X,1X,F12,3+2%Xs RMS 1832
29012(F1063+¢2X)F1044) RMS 1833

ISN 0128 300 FORMAT(1H ,4X,'TOTAL PERSONAL INCOME FOR THE REGION (MILLJIONS)®* RMS 1834
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ISN

ISN

ISN

ISN

ISN

ISN

ISN

1SN

ISN
ISN

ISN

ISN

ISN
ISN

ISN

ISN

ISN

ISN

ISN

ISN

0129

0!130

0131

0132

0133

0134

0135

D136

0137
0138

0139

0140

0141
0142

0143

o144

014s

0146

0147

0148

300 9XsF 243,2X52(7 De392X)sF Oe¢) R4S
310 FORMAT(IH ,4X,*TOTAL REGIONAL EMPLOYMENT (1000 S)*,33X,1X,3(F10e3,RMS

31012X),F10e4) RMS
320 FORMAT(1H ,4X»"REGIONAL UNEMPLOYMENT (PERCENT)*»36X,1Xy2(F10+43,2X)RMS
3201+F10.4,2X,F1044) RMS
330 FORMAT(IH ,4X,°TOTAL LABOR FORCE (1000 S)*»41Xs1Xs3(F10e3,2X))» RMS
3301F10.4) RMS
340 FORMAT(1IH ,4X,*GOVERNMENT EXPENDITURE FOR THE REGION (MILLIONS)', RMS
340119X%X91X33(F10e392X)3F1064) RMS
350 FORMAT(1H 44X,*GOVERNMENT REVENUE FROM THE REGION (MILLIONS)'3»22X,RMS
35011X33(F10e3+2X)3,F10e4) RMS
351 FORMAT(1H ,4X,*GOVERNMENT REVENUE FROM PROPERTY TAXES (MILLIONS)',RMS

118X 1X33(F10e2352X),F10.4) RMS
352 FORMAT(1H ,4X»*GOVERNMENT REVENUE OTHER THAN PROPERTY TAX (MILLIONRMS

IX) 914X 1X93(F104392X)Fl0e4) RMS
353 FORMAT(1H »,4Xs*INTRAGOVERNMENT AID TO THE REGION (MILLIONS)',23X, RMS

1 1X»3(F10.352X)9F1044) RMS
355 FORMAT (/41H s4X,*ELECTRIC POWER DEMAND' ,/) RMS
350 FORMAT(1H ,6X,*TOTAL ELECTRIC CONSUMPTION FOR THE REGION (10 M KWRMS
3601S)"913Xs3(F10.392X),F1N44) RMS
370 FORMAT(1H ,6X,*RESIDENTIAL CONSUMPTION IN THE REGION (10 M KWH)*®,RMS
370117X93(F10,3+42X)yF1044) RMS
380 FORMAT(1H ,'SIC DETAIL FOR MAMUFACTURING INDUSTRIES ACTIVE IN THISRMS
3801 AQCR'/) RMS
400 FORMAT(1H ,*'SIC DETAIL: NOo DETAIL AVAILABLE FOR THIS AQCR"') RMS

451 FORMAT (1lH 3% ceecscocsvcecescesonsctnsees®eccsocsescsosotoscnssetoscscscccscssscseseshRMS

1.......o......‘..'.'.'."......O......00".0!000...'...' ) » RMS

452 FORMAT (lH +1'eoccee -VALUE ADDED~- . -INRMS
IVESTMENT - . -CAPITAL STOCK=~ o! ) RMS
453 FORMAT (lH ". SIC....Q....O...oeooooooooooootoooooo.o'oooonooooooRMS

l'.........'.............'...'.....'................‘...' ) RMS

454 FORMAT (1H »'.CODEe NO CONTROLS, NET . PERCENT o NO CONTROLe RMS
) NET . PERCENT o NO CONTROL NET . PERCENT o ) RMS
455 FORMAT (lH s'eeceesa (MILLIONS), CHANGE . CHANGE ¢« (MILLIONS)e RMS
1 CHANGE . CHANGE o« (MILLINONS). CHANGE . CHANGE o' ) RMS
456 FORMAT (1H 3'0ecscee -PROFIT=- . -NOe ORMS
IF EMPLOYEES- . ~ELECTRIC POWER CONSUMPTION=- ' ) RMS

457 FORMAT (IH s'ececee (MILLIONS), CHANGE . CHANGE (10n0 S) « RMS

1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1844
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1844
18465
1866
1867
1868
1869
1870
1871
1872



06

ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN

. ISN

ISN
ISN

ISN
ISN

0149
0151
0153
0155
0156
0157
ag158
0tse
0160
0161

0162
0163
0164
0165
0166
0167
0168
0169
0170
0171
0172
0173
0t74
0175
0176
0177
o178
0179
0180
0181
nigz
0183
0184

o185
0186

1

460

461
462
1

500

530

510

515

520
525
527

535

540
1

600

CHA‘GE . CH4ANG . ( o » (WH). CHA'GE
IFCINTTeEQo2¢e ANDeMINCEQeOQ4ANDs1A3]12,EQM1)
IFCINTTSEQe2.ANDJMINGER.D) GO TO 460
IF(IHELP+EQ,2) GO TO 500

RETURN

WRITE (LWRIT,140)

WRITE (LWRIT,160)

WRITE (LYRIT,400)

RETURN

WRITE(LWRIT562)

o CHANGE o )
GO TO 461

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

FORMAT(//1H ,*NO DETAILED SIC AVAILABLE FOR THIS AQCR - TOTAL MANURMS

COSTS USED INSTEAD*/' IMPACT TRANSFERED TO REGIONAL ANALYSIS®)

RETURN

WRITE (LWRIT,100)
WRITE (LWRIT,160)
WRITE (LWRIT,451)
WRITE (LWRIT,452)
WRITE (LWRIT,453)
WRITE (LWRIT,454)
WRITE (LWRIT,455)
WRITE (LWRIT,451)

FORMATI(IH ,1H.»13)2H -)3(IXOF9.312H e 3FPe392H «9FTFe442H &)

DO 600 JND = 1,19

IF (INDCI(I»JND)) 510,600,510
INDI = JUND+20-(1/JND)

XXP =(pXD(JND) /XX (1 sJND))*10D0,
IF {XI(I»JINDI}) 5154+515,520

X1P = 0.0

GO TO 525

XIP = (PXIDI(JND) /X1(I+JND))*100,

IF (XK(1sJND)) 5274527,535

XKP = 0.0

GO TO0 540

XKP = (PXKDU(JUND) /XK{TyJND) ) =100,

WRITE (LWRIT»530) INDISXX(I3sJND)PXD(JND)

PXID(JND) s XIPsXK(IlsJND) PXKD(JIND) y XKP
CONTINUE
WRITE(LWRIT,100)

»XXPsXI(I,JND),

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1873
1874
1878
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886 |
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1908
1906
1907
1908
1909
1910
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ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

"ISN

ISN

1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN

o187
0188
D189
0190
0191
0192
0t93
0194
0195
0t9é
0197
0198
6199
0200
nz201
0202
0203
0204
0205
0206
0207
0208
D209

0210
0211
0213
(0214
0215
0216
0217
nz21a
0219
0220
0221
0222
0223
D224

610

615

620
625
630

635
640
645

650

655
1

700

701

750
760

770
790

WRITE(LWRIT,160)
WRITE(LWRIT,451)
WRITE(LWRIT,,456)
WRITE(LWRIT,453)
WRITE(LWRIT,,454)
WRITE(LWRIT»457)
WRITE(LWRIT,,451)

DO 700 JUND = 1,19

IF {(INDCI(1,JUND)) 610:700,610
INDI = JND#20-(1/JND)

IF (PI(I»JND)) 615,6154+620

PIP = 0.0
GO TO 625
PIP = (PPID(JND) /P1(1sJND)) #1100,

IF (EOLD{T1,JNDs5)) 63546304635

PCY = (0.0

GO TO 640

PCT = (ED(JNDsS)/EOLD(IsJINDs5))*100,

IF (SUMN(T,JND)) 645,645,450

SUMNP = 0,0

GO TO 655

SUMNP = (PDN(JUND) /SUMNI(I,JND)) =100,

WRITE (LWRIT530) INDIZPI(T1+sJND)PPID(JND)PIP,SUMN(I+JND),
PON(JND) s SUMNP,,EOLD(TI»JNDs5) ,ED(JNDG),PCT

CONTINUE

IF (INTToNEo2.0RLPNTTeNEL2) RETURN

WRITE(LWR1IT,701)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RHMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
R#S
RMS
RMS
RMS
RMS
RMS
RMS

FORMAT(1H1,°00PS=-TRIED TO ACCESS FUEL PRINTOUT IN PRINI1,RMSO1758*)IRMS

RETURN

GO TO (7604,770)1KSW

BENT = BENEF/1000,

WRITE(LWRIT 21 1) ((TITLECIMISUMI) s IMI=1,420)9»JMI=]1,2)
WRITE (LYRIT,900)

GO TOo 790

WRITE (LWRIT,910)

WRITE (LWRIT,120) (JAQCR(I4J)sJ=1,20) HLPYEAR
WRITE(LWRIT,130)

VRITE(LWRIT,140)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1948
1946
1947
1948



26

ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
I5SN
ISN
ISN
ISN
15N
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
1SN
1SN
ISN
ISN
ISN
ISN
ISN

0225
0226

0227
0228
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
n239
0240
0241
D242
0243
0244
0245
nz24é6
0247
0248
D249

0250
0251
0252
0253
0254
0255
0256
0257
0258

[a)

854
856

858
860

WR T=(LWRIy 5O)

WRITE(LWRIT,160

CALL OLETS(I)

PERXN = PERSN +
PERQT = PERQC +
PERXL = PFRXN /

CALL PHELP(PI(]
CALL PHELPI(XIC(I
CALL PHELPI(XK(]I
CALL PHELP(XX(1
CALL PHELP (CU(1
CALL PHELP(YY(I

CALL PHELP({SUMN(I,20)»SUMNN(T) ,SUMNP)
CALL PHELP(XNBAR(I1),DNBARN(I)H»PNBAR)

CALL PHELPOXNT(
CALL PHELP({XLI(I
CALL PHELPI(G(I1)
CALL PHELPI(TI(I)
CALL PHELPILTP (I
CALL PHELPI(TAL(I
CALL PHELP(TOL(]
CALL PHELP(QCII
CALL PHELP(QMC(I
CALL PHELP(QBAR
CALL PHELP(QT (1

)

PERNB

PERQM + PERQB
«96
220),PIN(L)4PIP)
220) , XINCT) 4 XIP)
920) s XKN(T)yXKP)
120) 3 XDN(T1) 4 XXP)
YL4CN(I)WCP)
YHyYYNCI)»YYP)

I)yXNN{TI) s XNP)
Yy XLNCD) s XLP)
yGN(1)sGP)
sTN(IDY»TPQ)

Yo TPNIL) s TPP)
)y TANCT) »TAP)
Yy TON(I),,TOP)
Yo QCNI(T) ,QCP)
YL QMNIOT) »QMP)
(1),QBARN(1)»QBARP)
Y2 QTN(I)H»QTP)

IF (Uu(1)) 858,858,856
UP = (uNfg1) ~» U(ID)) « 100,

GO T0B8640
UP = 0,0
CONTINUE

PERUN(1) = .04 ¢ (1, + (UP/100.))

PERUX = 4.0
UX = U(l)e100,

UXD = UN{1)+100.

IMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
19823
1984
1985
1986



<6

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN

ISN’

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN

ISN

ISN
15N

ISN

ISN

0259
0260
0261
0262
0263
0264
0265
0266
0267
0268
0269
D270
0271
0272
0273

0274
0275
0276
0277
0278
06279
0280
0281
0282

0283

0284

0285
0286

0287

D288

'S

RMS

WRITE(LWRIT»190) PERXX s XX(ICITY220) XDNCICITY) »XXP RMS
WRITE(LWRIT,170) PERP HPI(ICITY»20)},PINCICITY),PIP RMS
WRITE(LWRIT»180) PERXISXIT(ICITY»20) XINCICITY), XIP RMS
WRITE(LWRIT200) PERXKsXK(ICITY»20) 4 XKN(ICITY) yXKP RMS
WRITE(LWRIT,210) PERSNSUMNIICITY»20)»SUMNNUICITY) ySUMNP RMS
WRITE(LWRIT»160) RMS
WRITE(LWRIT»240) RMS
WRITE(LWRIT,160) RMS
WRITE(LWRIT»260) PERNByXNBAR(ICITY),DNBARNCICITY) »PNBAR RMS
WRITE(LWRIT,160) RMS
WRITF(LWRIT,300) PERYY»YY(ICITY) YYN(ICITY)»YYP RMS
WRITE(LWRIT,290) PERCH»COICITY),CNCICITY),CP RMS
WRITE(LWRIT»310) PERXNYXNTCICITY) s XNN(ICITY) XNP RMS
WRITE(LWRIT,320) PERUX,UX,UXD,UP RMS
WRITE(LWRIT,»330) PERXLWXLCICITY) s XLNCICITY) »XLP RMS
WRITE(LWRIT,340) GIICITY), GN(ICITY)s GP ) RMS
WRITE(LWRIT,350) PERTsT(ICITY), IN(ICITY),TPQ RMS
WRITE(LWRIT,,351) PERTP,TP(ICITY)sTPN(ICITY),»TPP . RMS
WRITE(LWRIT,»352) PERTOS»TO(CICITY) »TONUICITY)H»TOP RMS
WRITE(LWRIT,,353) PERTASTA(CICITY) »TANCICITY) sTAP RMS
WRITE (LWRIT,355) RMS
WRITE(LWRIT,360) PERQTSQAT(ICITY)H»QTN(CICITY) »QTP RMS
WRITE(LWRIT»220) PERQMQM{ICITY)+»QMNCIICITY) »QMP RMS
WRITE(LWRIT,270) PERQGB,QBARCICITY) QBARNI(ICITY) QBARP RMS
WRITE(LWRIT,»370) PERQC,QCUICITY)»QCN(ICITY)»QCP RMS

RMS

RMS

911 FORMAT(1H 4//72(20X+20A4,7)) RMS
900 FORMAT(///4s1H 4*TOTAL NET EFFECT OF ALL CONTROL STRATEGIES PURSUEDRMS
I IN THIS RUN',/) RMS
910 FORMAT(///41H * EFFECT OF 312(A) CONTROL COSTS's/) RMS
1000 FORMAT (IH y'eevcne -COST OF COAL~- . ~QUANRMS
17T1TY OF COAL- . -COST OF OlL~- ! ) RMS
1005 FORMAT(lH "o.ocoo(s PER TON)o CHANGE L] CHANGE L] (TONS, L] RMS
1CHANGE . CHANGE « (PER M GAL}). CHANGE . CHANGE o ) RMS

1010 FORMAT (lH 3'sceces ~QUANTITY OF OIL~- . -CORMS

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
20Nn4
2005
2004
2007
2008
2009
2010
2011
2012
2013
2014
20158
2016
2017
2018
2019
2020
2021
2022
2023
2024>



¥6

ISN

ISN

ISN

ISN
ISN

0289

0290

0291

0292
0293

.S OF GAS~- . “QUANTITY OF GAS- o ) R'S
1015 FORMAT(IH s%ceeese (1000 GAL). CHANGE o CHANGE J(PER CUJFT)e RMS

1 CHANGE . CHANGE «{10D0CUFT)W CHANGE . CHANGE o! ) RMS
1020 FORMAT (1H 3% ececece «-COST OF ELECTRICITY= . ~CORMS
1ST OF COKE~- . ~QUANTITY OF COKE~- o ). RMS
1025 FORMAT(1H .‘oooooo(PER M KWH), CHANGE . CHANGE « (PER TON) o RMS
1CHANGE o CHANGE . ({TONS) . CHANGE . CHANGE o' ) . RMS
RETURN ’ RMS
END RMS

2025
20264
2027
2028
2029
2030
2031
20232
2033



LEVI. 20.1 MAY 71) 0S/360 FOR AN H JATI  72.22

COMPILER OPTIONS - NAMI= MA N,OP '=00,LINECNT=40,S ZE=0000K,
SOURCE 4BCDyNOLIST,NODECK,LOADsMAP,NOEDIT,NOIDsNOXREF

ISN 0002 SUBROUTINE OLETS(1) RMS 2034
ISN 0003 REAL KJNDX,LJNDX RMS 2035
ISN 0004 DIMENSION GRFAC(100+20,3),XINC(60,3),VK(20},YGROW(38) RMS 2036
ISN 0005 DIMENS[ON OTP(92),0TA(92),0T0(92),0POP(92),0APV(92) RMS 2037
ISN 0006 COMMON/EVERY/0WB(92),0W(92),0X(92),01(92),0Y(92),0T(92),0G6(92), RMS 2038
Il 0C(92)+0XBAR(92),0QC(92),0QM(92),0Q8(92), GRFACsXINC,VK s RMS 2039
2 YGROW,1ZS RMS 2040
3 30TP,0TA,0T0O,0POP,0APV,POPGR RMS 2041
ISN 0007 COMMON/ WNEWW/ WAGECO(20,3) RMS 2042
ISN 0008 COMMON /IPRIN/ INTT,LPNTT,JYEAR RMS 2043
ISN 0009 COMMON/ALET/PERXXPERW,PERWB PERSN,PERP+PERX1 sPERXK,+PERYY ,PERNBy RMS 2044
1 PERT)PERGIPERCIPERQMIPERQBIPERQCsPERTPPERTOIPERTA RMS 2045
ISN 0010 IF (1.EQe92) GO TO 2500 RMS 2044
ISN 0012 IF (17ZS.EQ.0) GO TO 2600 RMS 2047
ISN NOt4 200 LCITY = 1 _ RMS 2048
ISN 0015 1IEX = JYEAR+3 RMS 2049
ISN 0016 IKX = JYEAR + 2 RMS 2050
ISN 0017 IF(OX(1)eEQsU+0) GO TO 1200 RMS 2051
© ISN 0019 IF(GRFACILCITY»20 +1)«EQe0+0) GO TO 1200 RMS 2052
U 1SN 0021 GFAC] = GRFAC(1+20,1) RMS 2053
ISN 0022 GFACZ = GRFAC(1,20,2) : RMS 2054
ISN 0023 GFACD = GFAC2 = GFAC! RMS 2055
ISN 0024 IF{GFAC1+GTe0.0) AF1 = ALOGID(GFAC1)/3. RMS 2056
ISN 0026 RAF1 = 10,806AF1 RMS 2057
ISN 0027 IF (GFAC! ¢eGToUsD.AND+GFACZ24GT+0e0) AF2 = (ALOGIO(GFAC2)= " RMS 20658
1 ALOGIO(GFACL))/5S, RMS 2059
ISN 0029 RAF2 = 10,2eAF2 ' RMS 2060
ISN 0030 IF (GRFAC(LCITY32093)eGTe0e0¢ANDaGFAC24GT,040) ‘ RMS 2061
] AF3=(ALOGIO(GRFACILCITY»20+3))~ALOGIO(GFAC2))/5, RMS 2062
ISN 0032 RAF3 = 10,9%AF3 RMS 2063
ISN 0N33 GO TO (1120+1130,1130,1130,1130+1130,1140,1140,51140,1140,1140), RMS 2064
1 JYEAR RMS 2065
ISN 0034 1120 VFAC = RAFl=2s3, RMS 2066
ISN 0035 GO TO 1150 RMS 2067
ISN 0036 1130 KJNDX = JYEAR=-1 RMS 2068
ISN 0037 LJUNDX = O RMS 2069



96

Sh
ISN
ISN
ISN
ISN
ISN
1SN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

o038
0039
o040
o041
0042
0043
0044
0045
0046
o0o47
on48
0049
0050
0051
0ns52
0053
0054
0ass5
0nsé
0os8
oneén
0nésl
0063
0065
0067
onss8
0Nné9
0070
0071
0072
0073
o074
0075
0n7é6
on77
on7s8
o079
0080

1140

1150

1161

2000

10

1770
1200

1204

1205

VFAC = (RAF ¢93,)s(RAF2%eKJNDX)
GO TO 1150

KJNDX = &

LJINDX JYEAR-6

VFAC = (RAF]#23,)s(RAF2¢oKINDX)*(RAF3*eLJINDX)

PERXX = OX(I)sVFAC

PERW = 0W(1l)

DO 1161 4SS = 1,1EX%

PERW = PFRW®¢1.,018

PERWB = OWBI(1)eVFAC

FORMAT(IH ,14,5F10+2)

PERP = PERXX-PERWSB

PERXI 01(1)sVFAC

PERXK PERXX/VK(20)

FORMAT (1H »I14,3F10.3)

PERSN = PERWB/PERW
FORMAT(1H]1,415)

CONTINUE

IF(LCITY«GTe53) GO TO 1204
IFIXINCILCITY»1)oNEWLDO) GO TO 1205
RATE = 0.0

IF({l.FQe22) RATE=,0762

IF (1.EQe3}) RATE=,0758
IF(l1eEQe32) RATE=.0645

PERYY = OY(])

PERYY = PERYY#»(],0+RATE}esslEX
GO TO 1207

PERYY=0Y(1)

PERYY = PERYY*(YGROW(1~-53)+1,0)**IEX
GO To 1207

CONTINUE

YRAG] = XINC(LCITY,1)/0Y(])

YRAG2 = XINC{LCITY2)/XINCILCITY»1)
YRAG3 = XINC(LCITY,3)/XINCI(LCITY,»2)
YRAM] = ALOGID(YRAG1)}/3.

YRALI = 10.2a2YRAM]

YRAM2 = ALOGID({YRAGZ)/5.

YRAL2 = 10.%8YRAM2

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
R4S
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

2070
2071

2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

2082
2083
2084
2085
2086
2087
2088
2089
2090
2091

2092
2093
2094
2095
2096
2097
2098
2099
2100
2101

2102
2103
2104
2105
2106
2107
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IS' (08 YRAM3 = ALOG D(YRAG3)/5, R+tSs 2 08
ISN 0082 YRAL3 = l0Dse¢sYRAM3 RMS 2109
ISN 0083 PERYY = OY(1)eYRALI®*3 RMS 2110
ISN 0ONB8H4 IF (KJNDX,EQ.0.) GO TO 1206 RMS 211}
ISN 0086 PERYY = PERYYaYRALZ2##KJNDX RMS 2112
ISN D087 IF (LUNDX,EQ.Tla) GO TO 1206 RMS 2113
ISN 0089 PERYY = PERYY sYRAL3e¢el UNDX RMS 2114
ISN 0090 1206 PERYY = PFERYY®1l,144 RMS 2115
ISN 0091 1207 YFAC = PERYY/OY(]) RMS 2116
ISN 0092 PERNB = OXBAR(I)#(PERYY=PERXX)/(OY(I)=0X(1)) RMS 2117
ISN 0D93 PERT = OT(1)aYFAC RMS 2118
ISN D094 PERTP = OTP(1)eYFAC _ RMS 2119
ISN 0095 PERTO = OTO(I1) #» YFAC RMS 2120
"ISN 0096 PERTA = OTA(I) = YFAC RMS 2121
ISN 0097 PERG = OG(1)sYFAC RMS 2122
ISN 0098 PERC = 0C(I)eYFAC RMS 2123
ISN 0099 PERQM = 0QM({1)eVFAC RMS 2124
ISN 0100 PERQB = OGB(I)=2(PERYY~PERXX)/{0Y(1)=0X(1)) ' RMS 2125
ISN 0101 PERQC = 0QC{IVsYFAC RMS 2126
ISN 0102 1210 CONTINUE RMS 2127
ISN 0103 1212 FORMATI(F10.3,60X,15513) RMS 2128
ISN n104 ZERXX = ZERXX + PERXX RMS 2129
ISN 0105 ZERWN = ZERW + PERW . RMS 2130
ISN 0106 ZERWNB = ZERWB + PERWB RMS 213)
ISN 0107 ZERSN = 7ZFERSN + PERSN RMS 2132
ISN 0108 ZERP = ZERP + PERP RMS 2133
ISN D109 ZERXI = ZERXI + PERKXI © RMS 2134
ISN 0110 ZERXK = ZFRXK + PERXK RMS 2135
ISN D111 ZERYY = ZERYY + PERYY ' RMS 2136
ISN 0112 ZERNB = ZERNB + PERNB RMS 2137
ISN 0113 2ZERT = ZERT + PERT RMS 2138
ISN D114 ZERTP = ZERTP + PERTP RMS 2139
ISN D115 ZERTO = ZERTO + PERTO RMS 2140
ISN 0116 ZERTA = ZERTA + PERTA RMS 214)
ISN 0117 ZERG = ZERG + PERG RMS 2142
ISN D118 ZERC = ZERC + PERC ' RMS 2143
ISN 0119 ZERQM = ZERQM + PERQM ' RMS 2144
ISN 0120 ZIFRQB = ZERQB + PERQA RMS 2145



86

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
1SN
ISN
IS5N

"ISN

1SN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

012
0122
0123
0124
n12s
D126
n127
0128
0129
0130
0131
0132
0133
D134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
D146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158

2500

2600

ZERQC = ZERQC +
RETURN

PERXX = ZERXX
PERW = ZERW

PERWB = ZERWB
PERSN = ZERSN
PERP = ZERP

PERXI = ZERXI
PERXK = ZERXK
PERYY = ZERYY
PERNB = ZERNB
PERT = ZERT

PERTP = ZERTP
PERTO = ZERTO
PERTA = ZERTA

PERG = ZERG
PERC = ZERC
PERQM ZERQH
PERQB ZERQB
PERGC ZERQC
ZERXX 0,0
ZERW =0.0
ZERWB=D.0
ZERSN=N.N
ZERP =(p0.0
ZERX1=0,0
ZERXK=0.0
ZERYY=(0.0
ZFERT =0.0
ZERTA
ZERTP
ZERTO =
IERG =0
ZERC =0
ZERQM=0,
0
0

0w

nn

L]
2
°

ZERQB=
ZERQC=

>ERQC

IMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

2 ‘6
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
21569
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
217n
2171
2172
2173
2174
2178
2176
2177
2178
2179
2180
2181
2182
2183



66

ISN
ISN
ISN
1SN
ISN
ISN

0159
0161
0162
D163}
0164
0165

2700

F (1ZS.NE.OQ RETURN
IZS = 1}

GO T0o 200

CONT INUE

RETURN

END

IMS
RMS
RMS
RMS
RMS
RMS

2184
2185
2186
2187
2188
2189



LEVI. 20.. MAY 7 ) 057360 FORTRAN H DAV 72.22

COMP _IR OP 'ONS =~ NA'Z= PMA N,0>'=00,LINECNT=40+SIZE=0000K,
SOURCE sBCDyNOLIST,NODECKSLDADITMAP NOEDITsNOIDINOXREF .

ISN 0002 SUBROUTIME VALUE RMS 2199
ISN 0003 COMMON /SIM/ M1 ,M2,MCASES,Y(1000),X(1000) RMS 2200

1 sMARK,LVAR RMS 2201
ISN 0004 GO TO(100,200,300,400+,500) » MARK RMS 2202
ISN 0005 100 CALL VALUEI RMS 2203
ISN 0006 GO To 1000 RMS 2204
1SN 0DO7 200 CALL VALUE2 , ' RMS 2205
ISN 0008 GO TO 1000 ‘ RMS 2206
ISN 0009 300 CALL VALUE3 RMS 2207
ISN 0O10 GO TO 1000 RMS 2208
ISN 0Q1t 400 CALL VALUEH4 RMS 2209
ISN 0012 GO TO 1000 RMS 2210
1SN 0013 500 CALL VALUES RMS 2211
ISN 0N1l4 1000 CONTINUE RMS 2212
ISN 0015 RETURN RMS 2213
ISN Q016 END ' RMS 2214

0ot



LEVE .

101

ISN

ISN

ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN

201

ocoo2

0003

0004
0005

0006
0oa7
poos
0009

oolo
0011

goiz2
o013

(MAY 7 )

0S/360 FORTRAV H
COMP ' _ZR OP IONS ~ NAMI= 1A N,0OPT=00,- NECN'=¢0,S ZE=0000K,
SOURCE yBCDyNOLIST ,NODECKsLDOADIMAP,NOEDIT,NOIDINOXREF
SUBROUTINE VALUE]
COMMON /SIM/ M1 yM2,MCASES,Y(1000),X(1000)
1 sMARK,LVAR
COMMON /FAT/ F(1N00),LSTOREKPIST
COMMON / BUG / ISBUG,LREAD,LWRIT
J = LSTORE + |
DO l I=M1;M2,LVAR
FUI) = =Y{(1) + .42836*X(J) + 2.83038eY(14]) + ,948122Y(1+2)
FOI+1) = =Y(I41) & 23,4227+ ,94215+%X(J+1)
1+ X(J+2)
FUI+2) ==Y(]+2) + 1379922 + ,613256%Y(1)
1 + X{J+3)
CONTINUE
RETURN
END

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

2215

2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231

DA Z

72022



LEVEL

201

ISN

ISN

ISN
ISN

ISN
1SN
ISN
ISN

ISN

ISN
I5N
1SN
ISN
ISN

2041

0002

0003

0004
0005

0006
0oo7
goos
0009

oolo

001l
0ol2
co13
0014
ools

{MAY 71)

057360 FORTRAN H
COMPILER OPTIONS = NA'ZI= MAl',0P '=00,LINECNT=40,SIZE=0000K,
SOURCE y8CDyNOLIST 4 NODECK:LOADMAP,NOEDIT,NOIDsNOXREF
SUBROUTINE VALUE?2
COMMON /SIM/ M1 4M2,MCASES,Y(1000),X(1000)
1 sMARK,LVAR
COMMON /FAT/ F(1000)LSTOREIKPIST
COMMON / BUG 7/ ISBUG)LREADLWRIT
J4 = LSTORE
DO 1 I=M1,M2,LVAR
FOI) ==Y(1) + X(J+4)oY(1+4) + X{(J+1)
FOI+41) = =Y(I+1)=13,95875 + 1.,039245#Y(1)+ 361e3748Y(1+3)
1 +X(J*+7)
FUI+2) ==Y(1+2) + 1.8402 + ( +B8377eX(J+3)) +(,11160Y(1+3))
1+ X(J+6)
FO1+3) ==Y([+3) + ((Y(I+1)=Y(1))/Y(141))
FOI+4) ==Y(I1+4) + (X(J+2)/Y(1+2))
CONT INUE
RETURN
END

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

2232

2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250

DATE

72.22



€01

ISN

ISN

ISN
1SN

ISN
ISN
ISN
ISN

ISN
ISN

1SN
1SN

20, .

0002

goo3

0004
0005

0006
0007
ooos
0009

0010
0011

0012
0013

(MAY 71)

05734640 FORTRAN H

COMPI_ZR D?  'ONS - NAYME= MA N,0°'=00,-. NICNT=40,SIZE=0000DK,

SOURCE +BCDyNOLIST NODECK,LOAD MAP NOEDIT,NOIDINOXREF
SUBROUTINE VALUE3

COMMON /SIM/ M1syM2,MCASES,Y(1000),X(1000)
1 »MARK,LVAR

COMMON /FAT/ F(1D00),LSTORE

CoOMMON / BUG / ISBUGSLREADNLWRIT

J = LSTORE
DO 1 1=Ml,M2,LVAR

FII) = =Y(I) + +42836eX(J+3)+ 2830382y (1+1) + ,94812+2Y(1+2)
FUI+]) = =Y{I+1) + 23,4227+ +942[15#X([+3)eX(J+1)
1 + X(J+4)

FlI+2) =-Y(1+2) + 13769922 + ,613256#Y(1) =2X(J+2)
1 + X(J+5)

CONTINUE

RETURN

END

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
22465
2266
2267
2268

DATE

72.22¢



LEVI_. 20.1 (MAY 7 ) 0S/360 FORTRAN H ' Dat: 72.22

COMP! _ZR OPT ONS - NAMZI= MAIN,OPT=00,.1VECN '=40,SI1ZE=0.00K,
SQURCE sBCDsyNOLIST4sNODECK+LOADIMAP yNOEDIT,NOIDINOXREF

1SN 0002 SUBROUTINE VALUEH4 RMS 2269
ISN DDO3 DIMENSIOMN A(4) RMS 2270
d RMS 2271

ISN 0004 COMMON /SIM/ M1 sM2,MCASES,Y(1000)X(1000),MARKyLVARMKEEP RMS 2272
ISN 0005 COMMON /FAT/ F(1000),LSTORE RMS 2273
1SN 0006 MM = LSTORE + RMS 2274
ISN 0007 MT = & - MKEEP RMS 2275
ISN 0008 MT] = 2eMT RMS 2276
1SN 0009 KD = MKEEP = | RMS 2277
ISN 0010 KDl = KD22 + | RMS 2278
ISN O01L1 D0 20 1=M1,M2,LVAR RMS 2279
ISN 0012 1T = [-MT RMS 2280
ISN 0013 : MR = MM - MTI RMS 2281
1SN 0014 SUM = Q.0 RMS 2282
ISN 0015 B = ALOGIY(11+8)) = ALOG{X{MR+t4)) RMS 2283
ISN 0016 DO 10 KK=1,4KD : RMS 2284
ISN 0017 K = KK =~ | RMS 2285
ISN 0018 SUM = SUM + X(MM+K)sY(]I+K) RMS 22864
_ 1SN 0019 ALKK) = 1,0 RMS 2287
o ISN 0n20 IF(XI{MM+9)eX{MM+K) EQs0.0) GO TO 9 RMS 2288
™ 1sN noz2 A(KK) = (X{MM+KD)/X(MM+K)) e (X(MM+K+MKEEP) /X (MM+KD1)) RMS 2289
ISN 0023 9 CONTINUE RMS 2290
1SN 0024 B = B - X{MM+K+MKEEP) #* ALOG(A(KK)) RMS 2291
ISN 0025 10 FUI+K) = =Y(]+K) + A(KK)=Y([I+4) RMS 2292
ISN 0026 FU11+6) = =Y(I1]+6) + SUM + X{(MM+KD)eY(1+KD) ) RMS 2293
ISN 0027 MM = MM - MTI RMS 2294
ISN 0028 FUII+4) ==Y(I1+4) + EXP(B) ‘ RMS 2295
ISN 0n29 FUI145) = «Y(I1145) + (X(MM+10)+Y(I1410))1/(]10+X{MM+]11)) RMS 2294
ISN 0030 FITI1+47) = «Y(11+7) + Y(I1+5)8X(MM+16) RMS 2297
ISN 0031 FOII+48) =aY{]148)+4X(MM+15)aY([]+7) RMS 2298
ISN 0032 FII1+49) = =Y(II+9) + X{MM+12)sY(]1+7) RMS 2299
ISN 0033 FOII+10) = =Y(II+10) + X{MM+17)+ X(MM+13)eY(]11+9) RMS 2300
ISN 0034 20 CONTINUE RMS 2301
ISN 0035 RETURN RMS 2302

ISN 0036 END , RMS 2303



LEVI. 20.1 (MAY 71) 0S5S/360 FORTRAN | AL 72.22

COMPILER OP" 'OM)S ~ NAME= ‘A NyOP '=00sLINECNT=40,SIZE=( 000K,
SOURCEyBCDsNOLIST,NODECK,LOADIMAP,,NOEDIT,NOIDINOXREF )

ISN 0002 SUBROUTINE VALUES RMS 2304
ISN 0003 COMMON /SIM/ M1yM2,y,MCASES,Y(1000),X(1000) RMS 2305

I »MARK,LVAR RMS 2306

ISN 0ODO4 COMMON /FAT/ F(1000) LSTORE»KPIST : RMS 2307
ISN 0005 COMMON / BUG / 1SBUG,LREADILWRIT RMS 2308
ISN 0NOé J = LSTORE RMS 2309
ISN 0007 DO It I = M1lyM2,LVAR RMS 2310

E ISN 0008 FUI) = =Y(1)+.056082X(J+1) RMS 2311
E ISN 0009 FOI+1) = =Y(I+1)-21,43+,01223+x(J+2) RMS 2312
ISN 0010 FOI+2) = «Y{([4+2)+317.84=81547248(Y(1)+Y(1+1))/Y(]143)~ RMS 2313

1 e02728X(J+2)1/X(J+3)+1.0552(Y(1)+Y(1+1))/X(J+3) RMS 2314

ISN OD11 FOI+3) = =Y(I+3)+Y(I+1)+Y(1+2)4Y(1) RMS 2315
ISN 0012 1 CONTINUF RMS 2316
ISN 0013 RETURN RMS 2317
ISN 0014 END RMS 2318

S0T




LEVE . 2C. (MAY 71) 057360 FOR'RA' H JATE 7242

COMPILER OPT ONS - NAME= MAIN,0PT=00,L NECNT=40,S ZE=0000K,
SOURCE »BCDsNOLIST,NODECK,LOADIMAP NOEDITyNOIDsNOXREF

ISN 0002 SUBROUTINE DEBUG(YsMCNT,LVAR) RMS 2319
ISN 0003 DIMENSION Y(10003) RMS 2320
ISN 0004 WRITE(&6s21) . RMS 2321
ISN 0005 MCASES = LVAR&MCNT RMS 2322
ISN 0006 _ K =0 : RMS 2323
ISN 0007 DO 10 1=19sMCASES,LVAR ‘ RMS 2324
ISN 0Q08 K = K + LVAR RMS 2325
ISN 0009 10 WRITE(6520) (Y(J)y J=19K) RMS 2324
ISN 0010 20 FORMAT(IH »10F1l.1) RMS 2327
ISN 0OD11 21 FORMAT(1HI) . RMS 2328
ISN 0012 RETURN RMS 2329

ISN 0013 ' END ) RMS 2330

90T.



LEVI._

LOT

ISN

ISN
ISN
ISN

ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN

1SN
ISN
ISN
ISN
ISN
1SN

ISN
ISN
ISN
ISN

20.

0002

0003
0004
0005

0oos
ooa?7
ngos
0aoe9
cotn
oo1lt
0012
0013
0ot4
0015
0016
o017
0018
0019
0020

0021
0po22
0023
0024
0025
0026

0027
0ozs
0p29
0031

{MAY 71)

0S/7360 FORTRAN ¢}
COMPILER 02 'OrS - NAME= A Ny02'=00yy- NECNT=40,S1ZE=0000K,
SOURCE +BCDsNOLIST(NODECK «LOADYMAP  NOEDITHNOIDINOXREF
SUBROUTINE SIMUL ' RMS
RMS
MACRO MODEL SIMULATION PROGRAM 1 = MAINLINE RMS
RMS
DIMENSION DEL(1000) RMS
DIMENSION TAQCR(92,20) RMS
COMMON /SIM/ M1 M2,MCASES,Y(1000),+X(1000) RMS
I »MARK,LVAR RMS
COMMON /FAT/ F(1000) 2 LSTORESKPISTsARAB(10),,LCHECK RMS
COMMON /CAT/ A(20,20) RMS
COMMON /SENS/ ICTAByNBEFORINEWCIT RMS
COMMON / IPRIN /INTT,LPNTT 'JYEARLZIAQCR,,1JCIT RMS
COMMON / BUG / ISBUGIKRD,sLPR RMS
LSTORE = 0O RMS
KREP = 0 RMS
iN6 FORMAT(14) RMS
MCNT = MCASES/LVAR RMS
LMN = LVAR RMS
IMAX = 4 RMS
LPYEAR = JYEAR + 1969 RMS
ML = 1 RMS
M2 = MINO(LMN,MCASES] RMS
1 IT = 0O RMS
RMS
IX = ICTAB + LCHECK + NBEFOR RMS
IF{IX=3) 69+60469 RMS
60 IFINEWCIT) 714,70,71 RMS
71 1 = 1JCIT RMS
WRITE(LPR,;120) (ITAQCRI(IsJ), J=1»20),,LPYEAR RMS
120 FORMAT(1H1 4/ /7/7725X,*AQCR *LI3,1X419A4,5X,"FOR *",14//25X, RMS
1 '"CONVERGENCE PROCESS FOR ESTIMATED VALUES WITHOUT POLLUTION CONTRRMS
10LS ") RMS
70 CONTINUE RMS
WRITE(LPR,,50) MARK RMS
IF(MARK.EQe2) GO TO 900 RMS
50 FORMATI(1H ,//qx,'waytﬂtuquaﬁanaavﬁaﬁtfota¢atttcn!t*n..;to;ac&t.nnRMS

2331
2332
2333
2334
2335
2334
23137
21338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2365
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2364

DATE

72.22



801

ISN
ISN
ISN

ISN
ISN
1SN

ISN
ISN
ISN
ISN

[SN
ISN

ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0032
0033
0034

0035
on3s
0037

0038
0039
D040
0041

0042
0043

0044
0045
0046
0047
0048

0049
0050
0051
0052
0053
0054
0055
1056
0ns7
0058
0059
00eaQ

2

9

1
11
900

99

910
711

69
5
3

]0‘CO!QC,”GC.Q".QOQOOQ.Q.QD"Q.’QQO‘Q’!Q.QC‘iGCCGOQCQ.C‘Q‘QGQOCCQGRMS

2' /TS5, ¢ " » 71202 /T5+%#?,25X,'SIMULTANEOUS SYSTEM NUMBER =« ',I11,

3 T120+1'0'/75,%'0?,T120+°%°*)

WRITE(LPR,9) (ARAB(J)»Jd=1,LVAR)

WRITE(LPR,10) (Y(J)y JI=MI,M2)

FORMAT(1H ,T5,'e*,5Xy'ENDOGENOUS VAR, "23(5X A4, CONV?*),
1 T120s%9")

FORMAT(IH ,T5,%2*,8x,"ACTUAL VALUE "33(F9e62,8X),3T120s%¢")
FORMATI(IH 57592 ,8X ' ITERATION='"»12+s2X9s3(FT942:F845),T120,'+")
GO TO 69

CONTINUE

WRITE(LPR,99) (ARAB(J) »J=1,LVAR)

WRITE(LPR,910)(Y(J),y J=M]1,M2)

FORMAT(1IH ,T5s%2% ,5X,"ENDOGENOUS VARs "35(SXsA4,? CONV '),
1 T120,%%")

FORMAT(LIH ,T5,%e?,8X,"ACTUAL VALUE * 38 (FF942:8X)3T120s%¢")
FORMAT(IH TG, *#? ,8BXy* ITERATION="41232X35(F942+sF8e5),T120,"")

IF (1T=-1IMAX) 536%90,690
IT = 17 & 1

CALL GRADN

CALL VERT

CALL VALUE

COMPUTE NEW VALUES AND TEST FOR CONVERGENCE

7

40

IAS = IT

IT = IMAX

NN = 0

DO 4 I = M]1yM2
NN = NN + 1

YY = Y(1)

Y(1) = 00

KK = (

DO 40 J= M1 4M2

KK = KK *+ 1

Y(I) = Y(I) = A(NN,KK)sF(J)
Y(1) YYEY (D)

RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS
RMS

2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
23864
2387
2388
2389
2390
2391
2392
2393
2394
2395
2398
2397
2398
2399
2400
2401
2402
2403
2404



601

ISN
ISN
ISN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN
ISN

ISN

"ISN

ISN
ISN
ISN
ISN
ISN

0061
0062
0063
0064
0066
nDoé67
0068
0n69
on7i
0o72
0074
0075
0076
0077
0078
0080
o081

ocos2
0083
0085
oo8s
onsg?
ooss
onae9

YD S = ABS(Y( )/YY RMS
YDIS = ABS{YDIS=1,) _ RMS
DEL(1) = YDIS RMS
IF{YDISeLT.0.009)G0 TO 42 RMS

IT = 1AS _ RMS

42 CONTINUE RMS
4 CONTINUE - RMS
IF{IXeNEe3) GO TO 69 ‘ RMS

688 CONTINUE RMS
IF(MARK.EQ+2) GO TO 673 RMS
WRITE(LPR,11) I1AS»(Y(J)sDEL(J), J=M]1,4M2) RMS

GO TO 69 RMS

673 WRITE(LPRyI11IIAS»{Y(JIDELLI), J=M1,M2) RMS
689 GO TO 69 ‘ RMS
690 IF(IX.NEe3) GO TO 692 RMS
691 WRITE (LPR,105) IAS RMS

105 FORMAT(IH 75,29, TI20,%4,/T5,'2?,4Xs*ITERATIONS TO CONVERGE='; RMS
I 12sT1200%8% /44X, 7008¢8820888008 980080880 s83 8480000002002 0888820880RMS
2030888002 0RDLRSLO0OERSIBCHIAARIPEINCEIIRTRPRATVOLRENBNQP NP ONSEBEFRIIRMS

Haet) RMS
692 CONTINUE : RMS
IF (M2 LEQe MCASES) RETURN RMS

ML = M1 + LMN RMS
LSTORE = LSTORE + KPIST RMS

M2 = MINO(M2+LMN,MCASES) ' RMS

GO TO 1 RMS

END RMS

2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2418
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431



LEVEL 20,1 (MAY 7 ) 0S5/736¢( TOR'RAN H DA'E 72.22

COMP LI OPTIONS = NAMI= MA V,0° '=00,LINECN =40,S ZE=0000K,
SOURCE yBCDyNOLIST,NODECK,LOADsMAP ,NOEDIT,NOIDsNOXREF

ISN 0002 SUBROUTINE GRADN RMS 2432
C RMS 2433
C MACRO SIMULATION I - GRADN RMS 2434
C RMS 2435
ISN 0003 DIMENSION D(10ND) RMS 2436
ISN 0004 COMMON /SIM/ M1»M2,MCASES,Y(1000),X(1000) RMS 2437
1 sMARK,LVAR RMS 2438
ISN 0005 COMMON /FAT/ F(1000)LSTORE RMS 2439
ISN 0006 COMMON /CAT/ A(20,20) RMS 2440
ISN 0007 COMMON / BUG / ISBUG»KRD,LPR RMS 2441
ISN 0008 106 FORMAT (lH 514} RMS 2442
ISN 0009 NN = 0 RMS 2443
ISN 0010 DO 1 1 = M1iM2 » RMS 2444
ISN Q011 NN = NN + | ’ RMS 2445
ISN D012 XD = .00001sY(]) 4 RMS 2444
ISN 0013 IF (XD=-,00001) 4, 4, 5 RMS 2447
ISN 0014 4 XD = L,001 RMS 2448
ISN 0015 5 Y(I) =Y(1) & XD RMS 2449
ISN 0016 CALL VALUE RMS 2450
“~ 1SN 0017 DO 2 J = M] M2 RMS 245
© 1SN 0018 2 D(Y)Y = FLU) : RMS 2452
ISN 0019 Y(I) = Y(I) = 2.,0eXD RMS 2453
1SN 0020 CALL VALUE RMS 2454
ISN 0021 KK = 0 RMS 2455
ISN 0022 DO 3 J = MIsM2 " RMS 245%
ISN 0023 KK = KK + 1 ' RMS 2457
1SN 0D24 3 A(KKGNN) = (D(J)=F(J))/(XD*2,) ' RMS 2458
ISN 0025 1 Y(I) = Y(]) & XD RMS 2459
ISN 0026 RETURN RMS 2460

ISN 0027 END RMS 2461



LEvI_ 20 {MAY 71) 05/360 FORTRAN H DAZ T72.22

COMPILER OPTIONS - NAMI= MAIN,0?'=00y. NECNT=40,SI1ZE=0000K,

SOURCE sBCDyNOLIST ,NODECK,LOADIMAP,NOEDIT,NOIDsNOXREF A
1SN pDOD2 SUBROUTINE VERT RMS 2462
C RMS 2463
C MACRO SIMULATION I = VERT RMS 2464
c RMS 2465
1SN 0003 COMMON /SIM/ M1 syM2,MCASES,Y(1000),X(1000) RMS 2466
1 »MARK,LVAR : RMS 2467
ISN 0004 COMMON /CAT/ A(20,20) RMS 24648
ISN 0005 COMMON / BUG 7/ 1SBUG,KROD,LPR RMS 2469
ISN 0006 7 DO 1 K=1»LVAR ' RMS 2470
ISN 0007 R = 140/A(KK) RMS 247
ISN 0QO8 A(K,K) = 1.0 : RMS 2472
1SN 0009 DO 2 J=1sLVAR RMS 2473
ISN 0010 2 A(KyJ) = RsA(K,J) RMS 2474
ISN 0011 DO 1 1=1»LVAR RMS 2475
1SN 0012 IF (K=1) 3,143 RMS 2476
ISN 0013 3 ALK = A(1,K) ' RMS 2477
ISN 0014 AlIsK) = 0,0 RMS 2478
ISN 0015 DO 4 J=1sLVAR . RMS 2479
. 1SN D016 4 A(T1sd) = A{l,J) = AIK®A(K,J) RMS 2480
=~ ISN 0017 1 CONTINUE RMS 2481
ISN 0018 RETURN RMS 2482

ISN 0019 END ' RMS 2483



3.0 PROGRAM IOA (INPUT-OUTPUT ANALYSIS)

3.1 Introduction

Program IOA contains a 100 sector United States input-output

flow table, and is designed to conduct the following functions:

First of all, this input-output table can be aggre-
gated into a new table according to the number of
sectors desired by the user. The maximum number of
the sectors after aggregation must not exceed 49,
Then the program will estimate a new input-output
coefficient table and the corresponding Leontief
inverse matrix.

Take changes in the final demand by sector as the
input, and calculate the changes in the gross
domestic products by sector (in terms of value of
shipment).

If change in the total consumption of the United
States is given, the program will estimate
changes in consumtpion by sector acccording to
average propensity to consume by sector stored
in the program and calculate changes in the gross
domestic products by sector (in terms of value of
shipments).

A detailed description of input preparations and the program is pro-

vided in the following sections.
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3.2 Job Deck Setup '

The Program IQOA (Input-Output Analysis) is a 535 statement
FORT RAN program which uses approximately 184K of core and

30 seconds on the IBM 360/75.

/%

Includes a set of data ] )
and six sets of
parameter cards

Data Input Deck

f// GO SYSIN DD#*

/%

Includes the / Program IOA —
mainline and (Input-Output Analysis)

three sub-

routines B

(535 cards) Program Deck

/
// Job

Job Control Language
(JCL) Cards
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3.3 Data Input Deck

This deck includes seven sets of parameter and input data cards,

¢

a total of 1,391 cards* arranged in the following manner.
1. Original Input-Output Flow Table: 1,296 cards

Flow table is arranged by reading the first 10 columns of
the table, then the next 10 columns, etc.

Cols., 1-70 10F7.0, each card reads 10 fields, that is,
‘ first 10 columns of first row of the input-
output table and then first 10 columns of
second row of the table, and so on.

Cols. 73-75 13, identification of the tenth of the column
of the I-O flow table; for example, 10th,
20th, 30th, etc.

Cols. 78-80 I3, number of the row of the I-O flow table,
i.e., 1, 2, 3, etc.

2. Dimension Card: 1 card

This card specifies the matrix dimensions of the original
and aggregated I-O tables.

Cols. 1-4 115, total number of columns in the original
table

Cols. 5-8 108, total number of rows in the original
table

The original I-O table included a detailed final demand sector,
aggregation of rows or columns and some misdevious sectors.

*Number of cards will be changed according to the sectoring spe-
cified by the user. At present, the data input deck is prepared for a 42
sector input-output table.
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Cols. 9-12 14, total number of columns in the new I-O
table. At present, it includes 42 sectors
but column 43 is consumption, therefore,
it is 43,

Cols., 13-16 - 14, total number of rows in the new I-O
table. Again, row 43 is value-added by
sector, therefore, it is 43.

Sector Specification Card(s): 3 cards (for 42 sector table)

Since the new I-0O table is an aggregation of the original I-O
table, each sector in the new table contains one or more than
one sector(s) from the original table. These cards specify
the number of sectors which will be aggregated into each
"new' sector in the form of format (20I4). For example, if
the first sector of the new table aggregates three sectors and
the second sector contains two sectors from the old table,
punch 3 on column 4 and 2 on column 8 and so on.

Sector Ordering Cards: 6 cards (for 42 sector table)

Sectors in the original table must be lined up according to the
order of the sector specification cards in the form of format
(2014). For example, if sectors 1, 4, 7 of the original table
will be aggregated into the first sector of the new table, punch
1 on column 4, 4 on column 8, 7 on column 12 and so on.

Label Cards: 42 cards, one card for each new sector (42
sectors)

Cols. 1-28 Label of the sector

Change of United States Consumption Expenditures: 1 card

Cols, 1-6 F6.1 Benefit from cleaner air in terms of
change in total consumption expenditures by

($ million). It will be distributed by average
propensity to consume by sector,.
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7. Change in Final Demand by Sector: 42 cards, one card for
each sector in the new I-O table

Cols. 1-10 F10.2 Change in final demand by sector,
if it is a decrease of the demand, add a
negative sign ($ million).

3.4 Descripl.:ion of the Program Deck

The program consists of a mainline and three subroutines. The

~-cards are sequenced along the right hand edge in columns 73-80 with

the prefix IOA.

The program begins by reading the input-output table (100 sectors)
from the cards. The program then immediately transfers control to
subroutine AGGRE. The subroutine immediately reads in the first
parameter card specifying the number of rows and columns in the
original 1-O table and the number of rows and columns which are to be
in the aggregate matrix, Following this, cards are read in which tell
AGGRE how many original sectors are to be aggregated. in each of the
new sectors and which of the original sectors are to be aggregated into
which new sectors. AGGRE then proceeds to do the actual aggregation
of_ old sectors into new sectors. When the aggregate sectors have been
computed, control is returned to the main program.

The main program now reads and prints the labels for the sec-

tors of the new I-O table calculated by AGGRE.
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The program next tabulates and prints the new I-O flow table.
Next, the new I-O coefficients table is generated and printed. The pro-
gram now calls subroutine M.INVR which calculates the Leontief inverse
matrix of the I-O table. When control is ret‘urned from MINVR, the
Leontief inverse matrix and its determinant are printed. The program
now reads the estimated average consumption by sector, calculates and
prints each sector's share of the increased consumption. Next, a
series of cards, which contain the change in final demand by sector,
are read. Changes in domestic products by sector due to the air pol-
lution control are now calculated and the resultant cost and benefit to
the structure of the national economy is printed, and the program term-
inates.

The flow chart of Program IOA is given in Figure 3.1 and the pro-

gram listing is provided in Section 3. 5.
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FIGURE 3.1

Read
original
I1-O table

:

Aggregate

original I-O
sectors into
new sectors

Read labels
for new sec-
tors matrix

é

Print the
new 1-O
flow table

Generate the
new I1-O
coefficient

table

Print the
new I-O
coefficient
table
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Print the
Leontieff

inverse
matrix

ead change in

consumption

and final
demand data

!

Calculate the change in
the gross domestic
product by sector

{

Print the effects of
air quality control
on the structure of
the national eco-

End
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FIGURE 3.1 (continued)

Calculate the
Leontieff inverse

of the aggregate
I-O table -




3.5 Program IOA (Input-Output Analysis)
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PROGRAM I0A
PREPARED BY CONSAD RESEARCH CORPORATION
APRIL 1971

THIS PROGRAM READS IN THE 100X100 INPUT/CUTPUT TABLE,

REDUCES IT T2 A SMALLER MATRIX,
CALCULATES THE NEW AGGREGATE 1/0 COFFFICIENTS
AND THE CORRESPONDING LEONTIEF INVERSE MATRI X,

GENEFRATES A MODIFIED CUNSUMPTION VECTOR,

AND ESTIMATES THE NET FFFECT OF AIR POLLUTICN CONTROL

ON THE NATIONAL FCONDMY
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100 SECTORS INCLUDED IN THE INPUT-0UTPUT TABLE

e
QUOUB NSV PH WN P~

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

LIVESTOCK AND LIVESTOCK PRODUCTS

DTHER AGRICULTURAL PRODUCTS

FORESTRY AND FISHERY PRODUCTS

AGRICULTURAL , FORESTRY AND FISHERY SERVICES
IRON AND FERROALL OY ORES MINING

NONFERROUS MFTAL ORES MINING

COAL MINING

CRUDE PETROLEUM AND NATURAL GAS

STONE AND CLAY MINING AND QUARRYING
CHEMICAL AND FERTILIZER MINERAL MINING
RESIDENTIAL BUILDINGS

PRIVATE INDNDUSTRIAL BUILRINGS

OTHER PRIVATE NON-RESINENTIAL BUILDINGS
ATHER PRIVATE CONSTRUCTION

PURLIC NON-RESIDENTIAL BUILDINGS

HIGHWAYS

ALL OTHER PUBLIC CONSTRUCTION

MATNTENANCE AND RFEPAIR CONSTRUCTION
ORNDNANCE AND ACCCSSORTIES

MEAT PRODUCTS

DATRY PRODUCTS

CANNING, PRESERVING FRUITS, VEGETABLES, AND SEA FOODS
GRAIN MILL PRNDDUCTS

BAKERPY PRODUCTS

SUGAR

COMFECTIONFRY ANMD RELATED PRODUCTS

BEVERACGE INNDUSTRIES

STRCTA L ARTIRIS ST AT B AR

Aede e e de oo sk Lok Aok ko ek ok Yefeck ok ek e e e ook fedeede Ak ek ke

R

3¢ 3t 5t

b
*
*
%*
%
%
*

[OA
DA
[0A
I0A
I[0A
10a
TOA
INA
10A
[NA
10A
Ioa
INA
[OA
IDA
INA
10A
I10A
[0A
I0A
INA
10A
TOA
I0A
I0A
I0A
I0A
I0A
10A
1A
I0A
IOA
[0A
[OA
1NA
10A
DA
[0A
I0A
I0A
[0A
I0A
T0A
10A
INA
I0A

[

00 .
002
003
004
005
006
007
oo8
009
010
C11
012
013
014
015
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
N52
053
054
055
056
057



29
30
31
32
33
34
35
26
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4

R

TOBACCO MAN FACTURES

RROAD AND NARRQOW FABR CS, YARN AN)Y "HRIAD M __S
MISCe. TEXTILE GO3DS AND FLOOR COVERINGS
APPAREL

MISC. FARBRICATED TEXTILE PRODUCTS

LUMBER AND WOOD PRODUCTS, EXC. CONTAINERS
WOADEN CONTAINERS

HOUSEHOLD FURMITURE

OTHER FURNITURE AND FIXTURES

PAPFR AND ALLIED PRODUCTS, EXC. CONTAINERS
PAPERRIARD CONTAINERS AND BOXES

PRINTING AND PUBL TSHING

CHEMICALS AND SELECTED CHEMICAL PRODUCTS
PLASTICS AND SYNTHETIC MATERIALS

DRUGS, CLEANING, AND TOILET PREPARATIONS
PAINTS AND ALLIED PRONDUCTS

PETROLEUM REFINING AND RELATED INDUSTRIES
RURRER AMD MISCELLANEFQUS PLASTICS PRODUCTS
LEATHER TANNING AND INDUSTRIAL LEATHER PRODUCTS
FODTWEAR AND OTHER LEATHER PRODUCTS

GLASS AND GLASS PRODUCTS

STONE AND CLAY PRODUCTS

PRIMARY TRON AND STEEL MANUFACTURING

COPPER MANUFACTUR ING

ALUMINUM MANUFACTURING

OTHER NONFERROUS METALS MANUFACTURING

METAL CONTAINERS

HEATING, PLUMBING AND STRUCTURAL METAL PRODUCTS
STAMPINGS y SCREYW MACHINE PRODUCTS AND BOLTS
OTHER FABRICATED MFTAL PRODUCTS

ENGINES AND TURBINES

FARM MACHINERY AND EQUIPMENT

CONSTRUCTION, MINING, AND OT1L FIELD MACHINERY
MATERTIALS HANDLING MACHINERY AND EQUIPMENT
METALWORKING MACHINERY AND EQUIPMENT
SPECTIAL INDUSTRY MACHINERY AND EQUIPMENT
GENERAL INDUSTRIAL MACHINERY AND EQUIPMENT
MACHINF SHOP PRODUCTS

OFFICE, COMPUTING AND ACCOUNTING MACHINES
SERVICE INDUSTRY MACHINES

ELFCTRIC INDUSTRIAL EQUIPMENT AND APPARATUS
HOWJSEHOLD APPLIANCES

CLFCTRIC LIGHTING AND WIRING EQUIPMENT
RADIN, TV AND COMMUNICATION EQUIPMENT
ELCCTRIC COMPONENTS AND ACCESSORIFES

MISC. FLECTRICAL MACHINFRY, EQUIPMENT AND SUPPLIFS

SCTTOR WO IS RN QO LI T

ICA
10A
10A
I0Aa
10A
oA
10A
INA
IOA
I0A
I0A
INA
I0A
I0A
I0OA
IDA
INA
I0OA
Ina
I0A
I0A
Ina
I10A
11A
104
19A
10A
I10A
I0A
I0A
INA
[OA
[9A
INA
INA
10A
I0A
IOA
I0A
I0A
I[0A
I0A
I0A
[0A
INA
10A

059
060
061
062
063
D64
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
030
091
092
093
094
095
096
097
0938
Qg9
100
101
102
103
104

Ve



XA

10

76
77
78
79
30
21
R2
83
84
85
86
87
883
Rf9
90
91
92
93
94
a5
96
97
98
99
100

AT2CRAF ™ AND PARS

NHER] "AIANSPARTAION EQU PMEN™

SCIENTIFIC AND CONTROLLING INSTRUMENTS
PTICAL, NPHTHALMIC AND PHOTOGRAPHIC EQUIDPMENT
MISCELLANENUS MANUFACTURING

TRANSPORTATION AND WAREHOUSING

COMMUNTICATIONS, FXC. RADIJ AND TV BROADCASTING
RADIO AND TV BROADCASTING

ELFCTRIC UTILITIES

GAS UTILITIES

WATER AND SANITARY SERVICES

WHOLESALE AND RETATL TRADE

FIMANCE AND INSUR ANCE

REAL ESTATF AND RENTAL

HOTELS, PERSONAL AND REPAIR SERVICES EXC. AUTO
BUSINFSS SFRVICES

RESEARCH AND DEVELOPMENT

AUTOMOBILE REPAIR AND SERVICES

AMUSEMENTS '

MEDICAL, FDUCATIONAL SERVICES, AND NONPROFIT ORG.
FENERAL GOVERNMENT ENTERPRISFS

STATE AND LOCAL GOVERNMENT ENTERPRISES

GRNSS TMPORTS OF GOODS AND SERVICES

BUSTNESS TRAVEL, ENTERTAINMENT, AND GIFTS
OFFICE SuUPPLICES :

DIMENSION AK(150)

DIMENSION COLSU(L10)

DIMENSION B(50,50),0(22,31),5UM(31)

DIMENSION LABEL(1C,50)

DIMENSIAN STDRF(50,3),P(50,50),S150,50),VECTOR(50)
COMMON nK{108,150)

COMMON NARK, ITEST,IR0(50), IROW, STEP

COMMON AIN(3000),A(120,150) 4NC+NR,IC,IR

COMMON KRDJLPRGKP

FOUIVALENCE (MN,IR)»(S(1s1)45A(1,1)),( AK(1),VECTOR(1)),
LBK{1,1)4P(Ls1})s{A{51,51)+STORE(L,1))

K2 D
LPR
KP =
STEP
nn o1

IRO(T)

0

= 0.0
I=1,50
= 1

127C=0
MJLT=10

Tann=o

1k B

1o

ICA

0A
INAa
I10A
10A
INA
10A
I0A
[0A
INA
I0A
[0A
I0A
I10A
INA
10Aa
I3A
TAA
10A
10A
Ina
I0A
I0A
10A
I0A
IDA
INA
10A
INA
1A
ICA
1A
[0A
INA
I0A
I04A
TOA
I3A
[0A
[0A
10A
I0A
I0A
[DA
104
I9A

R

.06
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
123
129
130
131
016
D17
cle
019
020
021
022
623
024
025
026
132
133
134
135
136
137
138
139
140



7

3

L&A

22

21

25

03

65

60
61

00

50
30
20

4

3
1
2

T
i P
bew

g 20 M=1,12

KK =D :

[F (M-12) 21,22,22

MUYLT=5

I1AND=4

JHI=540

D7 25 J=1,108

TLO=(J=-1)%=MULT+]

IHI=TLO+1ADD

READ (KRD,703) (AIN(L),I=1L0,IHID)
FORMAT (10F7.1)

ng 65 I1=1,10

COLSU(T) = 0.0

DO 61 MADLl=1,106

DO 60 MAD=1,MULT

KK=KK+1

COLSU{MAD) = COLSU(MAD)I+AINI(KK)
CONTINUF

WRITE (LPR,R0OQ) (COLSU(JI)yJJI=1,MULT)
FORMAT (1X,10F10.1)

NO 30 IM=1,MULT

[REC=IRCC+1

J=0

DO 50 I=IM,JHI  MULT

J=J+1

ACIRECZJ) = AINC(I)

CONTINUF

CONTINUE

AGGREGATES T1/0 MATRIX

CALL AGGRE

[R1=]IR - 1

IR2 = IR + 1 :
IR3 = IR + 2 '
ICl = IC - 1

WRITE (6,4)

DA
‘0A
10A
10A
10A
10A
I0A
I0A
10A
IOA
IDA
I10A
104
INA
10A
I0A
I0A
10A
10A
IN0A
104
Ina
InA
INA
I0A
10A
10A
I0A
10A
TOA
I0A
I0A
TOA
INA
1A
oA
10A

FORMAT( 1H1,25X,'THE INDUSTRIAL SECTORS REFERED TO BY NUMRER IN THEIQA
1 GENERALY/26X,'FLOW TABLE AND THE INPUT/OUTPUT TABLE ARE DEFINEDN'/I0A

226Xy 'AS FOLLOWSee '/ /)

no 3 J=1,1R1

READ{S5,1) (LABEL(I,J), I=1,7)
WRITE(6,2) (LABFL{I J)y I=1+7)yJ
FORMAT (7A4)

FORMAT(1H ,30X,7A4,3X, '~ SECTCR',13)
WRITE (LPR,116) [R1

FUIRTIAT D LI o O P RS L P TR T

I0A
I0A
INA
INA
[DA
INA
I0A

T

42
43
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

T
IRTR



501

602
601

603

FKAL

655

627
607

606

hAh 66

oA

PRINTS OOUT THF M oW GINERRAL = _OW TABLE A
I0A

M =0 104
DO 601 I=1,IC 10A
D7 602 J=1,1IR I10A
M =M+ 1 [0A
3(I,J) = AIN(M) INA
CONTINUE 10A
10A

TABULATES THE COLUMN SUMS I10A

[GA

D3 603 J = 1,1C [OA
B(J,IR2) = 0.0 INA
DO 603 1T = 1,IR1 I10A
B(JsyIR2) = R(J,IR2) + B(J, 1) 10A
B(IC,IR) = 0.0 ' 10A
I0A

TROW = IR2 10A
ITEST = IC 10A
STEP = 0 T10A
CALL PRINTI(B) I0A
10A

10A

GENERATES THE AGGREGATE /0 TABLE I10A
10A

WRITE(LPR,655) IR1 I10A
FAIRMAT(1HL 35X, INPUT/DUTPUT TABLE (*,12,' - SECTORS)'//) I0A
DO 606 N=1,1C ' 10A
CON = BIN,IR) + B{N,IR2) INA
BIN,IR3) = 0.0 10A
[F(CON)6,6064+6 . [0A
DO 607 I=1,IR 10A
B{NsI) = RIN,T)/CON [OA
BIN,IR3) = B{N,IP3) + B(N,I) I0A
CONTINUF 10A
RIN,IR2) = B(N,IR2)/CIN T0A
CONTINUE T10A
10A

TRMNW = IR3 10A
ITEST = IC 10A
STEP = 1 10A
CALL PRINT (B) IOA
WRITE(6,66656) IR1,IR1,IR1,IR1 I0A
FORAAT(/ /45X, 'NOTE..R0OW-*',12,'+1 = VALUE ADDED (PERCENTAGE)" I10A

1 FOLXe*ROAN~Y 412,42 = INTERMEDIATE PRODUCT (PERCENTAGF,

. [
[ ot

5 J‘f If «"i\‘ N

-

SUM 0OF RICA

B4

.89

.90
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

234




THE LEONTIFEF INVERSE

WRITE(LPR,742) IR1

.0OA
INA
10A
I9A
InA

742 FAORMAT(1HL1,21X,'THE LEONTIEF INVERSE MATRIX OF THE INPUT/OUTPUT TAICA

7702
7701

773

921

111

647

643
644

l'="F6.19'
2'SECTOR NEFINITION')

I8LE ('4 13, SECTORS )'//)
pn 1ol I=1,1C1

nn 7702 J = 1,IC1

B(I,J) -B(I,9

B(I,1) 1.0 & B(I,1)

MA = IC1

DETA = 0.0

CALL MINVR (B,MA,DETA)
WRITE (LPR,773) DETA

FORMAT(1H ,'DETERMINANT=',F12.10)
IROW = T1C1

ITEST = IC1

STFP = 1.0

CALL PRINT(B)

MODIFIED CONSUMPTION VECTOR

CON = ESTIMATED MARGINAL INCREASE IN CONSUMPTION
B{IC,2) = PERCENTAGE CONSUMPTION OF EACH SECTOR
AK(IY = FACH SECTORS SHARE OF THE INCREASED CONSUMPTION

FORMAT(F6.1)

READ{KRD,111}) CON

HRITE(G6,647) CON

FORMAT(1HL,38X,* CONSUMPTION BY SECTOR'/25X,

1*BENEFIT - CHANGE IN CONSUMPTION !
MILLION DOLLARS'//35X,*PERCENT',7X,s*"MILLION DOLLARS',5XI0A

00 643 I=1,IR1

AK(I) = CON*B(IC, 1)

WRITE(6,644) T,B(ICsI)AK(I)(LABEL(JsT),y J=1,T)
FORMAT(18X,"SECTOR-*412+F14.6+8X4F10.2+8X,TA4%)

MULTIPLIES THE LEONTIEF INVERSE BY
1. MODIFTED CONSUMPTION VECTOR
2. CONTROL COST VECTOR

MN = [R]
STEP = 2
IRNW = IR

ITEET = IR

10A
I0A
10A
InA
104
10A
10A
10A
104
10A
104
10A
[10A
10A
INA
104
10A
1A
10A
10A
10A
1nA
10A
10A
10A
19A

[0A
10A
I10A
I0A
I0A
Ina
IDA
I0A
10A
INA
INA
10A
INA

ol

236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
269
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281



: A
} MARK = 1 I0A
GO TN 444 10A

1000 MARK = MARK + 1 I10A
WRITE(6,77T7) I0A

777 FORMAT(1HL,25X,"AIR POLUTION CONTROL COST - CHANGE IN FINAL DEMANDINA
1v/7) I0A
REAND(S5,11) (VECTOR({J)y J=1,MN) INA

Tl FORMAT(30X,'SFCTOR-"',12,F11.3,4X,7A4) I0A

11 FORMAT(F10.2,70X) ' 10A

ND 7777 J=1,MN INA
WRITE(5,71) JyVECTOR(J) 4 (LABEL(I,J), 1=1,T7) 10A

7777 CONTINUE 2]\
444 CONTINUF . INA
DO 23 IK = 1,MN ' INA
STORE(IK,MARK) = 0.0 I0A

N 23 J=1,MN 10A
S{JsIK) = B(J,IK) #* VECTOR(J) , I0A

| STORE(IK,MARK) = STORF(IK,MARK) + S(J,IK) 10a
' 23 CONTINUE I10A
[F{MARK-1) 32,31, 32 10A

32 WRITE(6,33) I0A
533 FORMAT(1H1,20X,* AIR POLUTION CONTROL. EFFECT GF COST ON STRUCTUREINA
N 1 OF NATTONAL FCONOMY*'//) Ioa
GO TO 34 1NA

p 10A
31 WRITE(6,35) I0A

. 35 FORMAT(1H1,20X," AIR POLUTION CONTROL. BENEFICIAL EFFECT ON STRUCTIOA
1URE NF NATIONAL ECONDOMY'//) f0A

DO 36 ICT = 1,MN I0A

NO 36 ICP = 1,MN I0A

| 36 PLICT,ICP) = S(ICT,ICP) 10A
34 CALL PRINT (S) 1NA
[F(MARK=-2) 1000,37,2000 : INA

37 MARK = 3 10A

DO 38 I=1,MN 10A
STOPRE(I,3) = STORE(I,1) + STORE(I,2) I0A

NO 38 J=1,MN I0A

38 S(I.J) = P(I,J) + S(1,J) 104
WRITE(6,330) T10A

330 FORMAT( 1H1,30X,' AIR POLUTION CONTROL. NET EFFECIOQA
1T ON STRUCTURE OF NATIONAL ECONOMY'//) I0A

GO TN 34 10A

2000 CONTINUF INA

8l FORMAT(IH1,20X,'SUMMARY OF FEFFECT OF AIR POLUTION CONTROL CON STRUCIOA
LTURF OF NATIONAL ECONDMY*/50X,* { IN MILLIONS)Y'// TOA

Lo [ I ) I

283
284
285
286
287
288
289
290
291 .
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328



: 23X ' BENEF 7 143X, C:S™*,7Xy '*EFFECT/ A 330
. ICA 331

NO 2222 K=1,3 10A 332
2222 STORE(IR2,K) = 0.0 10A 333
WP ITE(6,81) 10A 334

DO 222 1=1,%N , INA 335

WRITE (G+44) T4 (STOREUTLMARK) sMARK=1+43), [LABEL{J,1),J=1,7) I0A 336

DD 222 KX=1,3 I0A 337
STORF{IR2,K) = STORE(IR2,K) + STORE(I,K) I0A 338

222 CONTINUF _ INDA 339
WRITE(6,4444) (STORE(IR2,MARK),MARK=1,3) 10A 340

44 FORMAT(20X,'SECTOR=?,12,3F12.2,5X,7A4) 10A 341
44446 FORMAT(24X,'TOTAL',3F12.2) I0A 342
. 10A 343
STOP : J0A 344

END 10A 245

| "~ SUBRDUTINE AGGRFE 108 346
3 DIMENSION B(150),JCOM(100),KCCM(150) I0A 347
| COMMON BX(108,150) ' 10A 348
LOMMON MARK, ITEST,IR0O(S5C), IROW, STEP I0A 349
COMMON AIN{3000),A{120,150)4NCyNR,IC,IR INA 350
COMMON KRD,LPR,KP I0A 351
SPROGRAM ASSUMES MATRIX TQ BE AGGREGATED HAS BEEN READ IN AND STORED I0A 352
wBY COLUMNS ON NDISK AND ALSO THAT THE DEFINE FILE CARDS IDA 353

> INTHE MAIN PROGRAM ARE AS FOLLOWS IDN 354
> NC = TOTAL = OF COLUMNS IN INPUT MATRIX I0A 355
T NR = TOTAL = OF ROWS IN INPUT MATRIX ‘ I0DA 356
@ IC = TOTAL = OF NOLUMNS IN QUTPUT MATRIX : : IDA 357
© IR = TNTAL = OF ROWS IN OUTPUT MATRIX InA 358
. I0A 359
: % WARNING #*%* THF LAST ROW IN THE DUTPUT MATRIX MUST BE I0A 360
- 108 (VALUE ADDED) IN THE INPUT TBL. THE LAST COLUMN I0A 361
. IN THE 0JTPUT MATRIX MUST BE COLUMN 108 10A 362
; (CONSUMPT ION) IN THE INPUT MATRIX. INA 363
READ (KRD,700) NC,NR,yIC,IR I0A 364

WRITE (LPR,700) NC,NR,IC,IR INA 365

DO S I = 1,IC [0A 366

DN 5 J = 1,N\R INA 367
BK(1,J) = 0.0 10A 368

5 CONTINUF 108 369

700 FORMAT (2014) 10A 370
IF (IC-IR) 11,10,10 : InA 371

10 IMAX=1IC INA 372
NMAX=NC I0A 373

GO 1O 12 INA 374

11 IMAX=IR INA 375

o
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2 IMAX
1 ,NMAX

nn

12 READ KRD,700) (JCOM(TI),1
READ (<RD,7N0Y (KCOM(I),I
K=0
0 39 I=1,1C
JJ=JC oM
DO 35 J=1.JJ
K=K+1
IRFC=KCMM(K)

DO 36 L=14NR

36 BK({I,L) = BK(I,L)Y&A({IREC,L)

35 CONTINUF

30 CONTIANUE
I1ITOP = IR*IC
N 41 1=1,1T70P

41 AIN{I) = 0.0
M=0
DO 40 I=1,1IC
K=0
DO 40 J=1,1IR
JJ=JCamMiJ)

M=M+]

DO 43 L=1,JJ

K=K+1

[F{K-107) 48,47,47
47 WRITE(6,49) K

621

49 FORMAAT(LIHL,"ERROR...TAIED TO ADD ROW-',13,' AND THERE

1'/1X, "MEANINGFUL ROWS IN THE INITIAL [/0 TABLE'//)
STOP '
48 CONTINUE
KK=KCOM(K ) ,
43 AIN(M) = AIN(M)IEBK(I,KK)
40 CONTINUT
OUTPUT MATRIX ARRANGED IN AIN BY COLUMNS
RETURN TO MAIN PROGRAM TO WRITE AGGREGATED MATRIX
RE TURN
FND
SUBRQUTINE PRINTI(R)
DIMENSICN B(50,50)
COMMON BK{ 108, 150)
COMMON MARK, [TEST,IRO(50), IROW, STEP
COMAON AIN(3000),A(120,150) yNCo,NR,IC,IR
COMYMON KRD,LPR,KP
700 FORMAT (1H +7X,9(5X,'CNLY, 13) )
702 FORMAT (1X,'ROW',13,2X,10F11.0)
705 FORAAT (1X4'ROW! 4 13,2X,10F11.4)
703 FORMAT {(1X,'ROW',13,2X,10F11.7)

S
DA R AL T I SR B S

TA
0OA
10A
19A
10A
10A
10A
I0A
I0A
1004
10A
I0A
[OA
10A
I1NA
TOA
IDA
10A
I0A
IN0A
I0A
I0A
I0A
[0A
I0A

ARE ONLY 1081I0A

INA
[OA
I0A
I0A
I0A
I0A
I10A
10a
I0A
10A
INA
10A
IOA
I3A
10A
T0OA
I[0A
10A
INA
I[0A

171

377
378
379
380
3r1
382
383
3184
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422

&5 s



804
805

333
801

334
322

332
811
99

802
701
—

o€

1

39

1¢ = 1
MARK = (ITESTE81/9

DO 802 J=1,MARK

1J = J%9

IF(1J - TTEST) 805,304,804

IJ = ITEST

WRITE (LPR,700) (IRO(1),I=1K,1J)
IF(STEP-1.01333,332,334

00 801 ¥=1,IR0OW

WRITE (LPR,702) IRO(M) 4 (B(I1,M)yI=1K,1J)
GO TO 99

DN 822 M=1,IROW |
WRITE(LPR,705) IRO(M),(B(I,M}, I=IK,I1J)
60 TD 99

DO 811 M=1,IROW

WRITE (LPR,703) IRO(M) 4 (B(14M),y (=K, 1J)
CONTINUE

CONT I NUF

IK = 1J & 1

WRITE (LPR,701)

CONTINUF

FORMAT(LHL)

RETHRN

END .

SUBROUTINE MINVR (A,MA,DETA)

DIMENSION A(50,50), IR{50),1C(50)

COMMON RK{108,150)

COMMON MARK, ITEST,IR0D(50), IROW,STEP
COMMON AIN(3000),D(120,150) ,NCyNRyID,IK
COMMON KRD,LPR,KP

DN1I=1,MA
IR(I)=0
IC(1Y=0
DETA = 1.0
TOL = .0N00001
$=0.0

R=MA
BEGIN=

I=0

J=0
TFST=0.0

DD 25 K=1,MA
IF(IR(K)}125,39,25
CONTINUE

DO 24 L=1,MA
IFCIC(L))?4,438,24

T
O DR

LA
I10A
I0A
I0A
INA
10A
LOA
I0A
Ina
[0A
T0A
10A
10A
I0A
10A
I0A
[0A
10A
I0A
10A
10A
10A
TGA
I0A
inAa
I0A
I0A
10A
I0A
10A
10A
I[0A
10A
I0A
[0A
Ina
INA
10A
INA
I10A
10A
10A
[0A
10A
10A

IOA
-Y. ’L J"‘l‘

424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
4473
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
g T



CH o ¢

1er

37

25

73
74

35

X=A48S (A{K,L))

G (X-TES 24,37,37
CONTINUEL

[=K

J=L

TEST=X

CONTINUE

CONTINUF

THIS IS THE TEST FOR A DEPENDENT TOLERANCE

IF{(TOL)Y 73,74, 74
TOL=ABS{ TOL*TEST)
CONTINUE

#END* SUBMXS %%

PIV=A(T1,4)
DETA=PIV=DETA
IF(ABS(PIV)-TOL)17,17, 35
CONTINUE

IR(I)=J

[ICtJd)=1

PIV=1.0/P1V
AlI,J)=PIV
NUSK=1, MA
IF(K-J136,5,36
A(T«K} = A(l,K)*PlV
CONTINUE

DOOK=1,MA
1F(X-1)33,9,33
CONTINUE

PIVI=A(K,d)
DO8L=1,MA
IF(L-J)31,8,31
ACK,L) = A(KyL) = PIVI=A{I,L)
CONTINUE

CONTINUE

DO11LK=1,MA
[F(K-1)32,11,32
AlKyd) = ‘pIV*A(KyJ)
CONTINUF

S=551.0

IF(Q—R)ZO 12v12

16T =1,MA

XK=1C(01)

Mo [T

CA
INA
[0A
I0A
I0A
I0A
10A
I0A
10A
1NA
I0A
INA
I9A
10A
I0A
10A
10A
10A
10A
[0A
Ioa

ToA

I0A
INA
I10A

. 10A

I0A
I0A
I0A
10A
10A
I0A
104
INA
I0A
T0A
INA
10A
I0A
10A
10A
INA
I0A
10A
I0A
I0A

1905

47 .
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
4837
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516

[ ’



A2 g

14

15

16

17

:(K- )419 614
CONT NLE
DETA=-DFTA
NOL4L™L e MA
TEMD=A(K,L)
ACKyLI=ALT,L)
DO15L=1,MA
TEMP=A(L M)
A(LvM)=A(L11)
AfL,1)=TEMP
IC{M) =K

TR(K) =M
CONTINUF

LEAVE WITH A WARNING OF ERROR
INVFR = §
RETURN

END

I1JA
LA
10A
INA
1A
INA
I0A
10A
104
I0A
INA
I0A
10A
T0A
IDA

- 10A

10A
10A

5.8
5.9
520
521
522
523
524
525

526 .

527
528
529
530
531
532
533
534
535



4.0 PROGRAM FBE (Feedback Effects)

4.1 Introduction

Program FBE contains a regional market share matrix devel-
oped in Appendix D of Volume I of CONSAD's May 15 Report. The purpose
of the program is to take the output from Program IOA and then distribute
the interregional feedback to each AQCR. These interregional feed-
backs are measured in terms of changes in value-added by two-digit
SIC detail for manufacturing industries. Output from Program FBE
also punches a deck of cards which will be L‘part of input deck to the
Program RMS to be used for simulation option 8 as described before.

Detailed specifications of the program preparation is given in

the following sections,
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4.2 Job Deck Set-Up

The Program FBE (Feedback Effect) is a 109 statement FORTRAN

program which uses approximately 60K of core.

Includes three sets
of input data cards
(248 qards)

Data Input Deck

N // GO SYSIN DD
109 cards / ) -

Program FBE

/I .
// Job

Job Control Language (JCL)
Cards

)
I
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4.3 Data Input Deck

This deck includes three sets of input data cards, a total of 248

cards, arranged in the following manner.

1.

The ratio of value-added/value of shipment by sector for
42 sectors under consideration (6 cards)

Format: 8F10.4

Output from Program I0OA, 42 cards, containing the cost and
benefit effects of air quality control measured by changes in
value of shipments by sector (one card/sector).

Cols. 1-10 F10.4, benefit effects
Cols. 11-20 F10.4, cost effects

The regional market share matrix, 200 cards, contains the
share of national value-added by industry for each of the
100 AQCRs under consideration,

First 100 cards contain market share of first 11 two-digit
SICs by AQCR (SIC 20-30) (one card for each AQCR).

Cols. 1-5 15, AQCR code

Cols. 6-10 F5.4, share for industry 20
Cols. 11-15 F5.4, share for industry 21
Cols. 16-20 F5.4, share for industry 22
Cols. 21-25 F5.4, share for industry 23
Cols. 26-30 F5.4, share for industry 24
Cols. 31-35 5.4, share for industry 25
Cols. 36-40 F5.4, share for industry 26
Cols. 41-45 ¥5.4, share for industry 27
Cols. 46-50 F5.4, share for industry 28
Cols., 51-55 ¥5.4, share for industry 29
Cols., 56-60 F5.4, share for industry 30

The second 100 cards contain market share of second nine
two-digit SICs by AQCR (SIC 31-39) (one card for each AQCR)
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Cols. ‘1-5 15, AQCR code

Cols. 6-10 F5.4, share for industry 31
Cols., 11-15 F5.4, share for industry 32’
Cols. 16-20 F5.4, share for industry 33
Cols, 21-25 F5.4, share for industry 34
Cols. 26-30 - F5.4, share for industry 35
Cols. 31-35 F5.4, share for industry 36
Cols. 36-40 F5.4, share for industry 37
Cols., 41-45 F5.4, share for industry 38
Cols, 46-50 F5.4, share for industry 39

4.4 Description of the Program Deck

Program FBE is a FORTRAN program consisting o_f 109 state-
ment cards. The cards are sequenced along the right hand edge
(columns 73-80) with the prefix FBE,

The program begins by reading in data set one (the ratio of value-
added/value of shipment). Immediately thereafter the cards produced
by IOA (cost and benefit effects of air quality control) are read. The
program then multiplies the cost and benefit for each sector by its re-
s'pe‘ctive ratio of value-added/shipment in order to con\;ert the value of
shipment by sector from Program IOA to value-added.

The next section of the program aggregates the 42 cost and bene-
fit figures calculated above into 20 two-digit SICs and one '"all other"
industry classification. The program now.punches and writes output
cards containing (1) the benefit and cost to "all other' industries (1 card),

and (2) the cost and benefit to the 20 two-digit SICs (20 cards).
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Next the program reads in the regional market share matrix
(data set 3). The program processes one AQCR at a time for the next
set of calculations. For each AQCR, the cost and benefit for each two-
digit SIC is multipliéd b.y the share for that AQCR/SIC combination in
ofdef to determine the cost and/or benefit effect associated with in-
dustry in that AQCR. The net effect is calculated as the surﬁ of the
cost and benefit figures.

When all 106 AQCRs have been processed, the program punches
card and writes output in three steps. First, the cost effect by AQCR
is punched and written, seven two-digit SICs per card (or line) fol-
lowed by the AQCR code. Thus, three cards are punched for each
AQCR. The format used is (7F10.4, 3X, I3). (300 cards)

Second, a deck, identical in size and format, containing the bene-
fit effect is punched and the output for benefit written. Finally, the
deck containing the net figures is punched and written, and the pro-

gram terminates,
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Read ratios of
value-added/
value of ship-

ment

Read cost,
benefit as ap-
plied to value
of shipment

Multiply ratios *
cost & benefit -
figures to convert
to value -added

Aggregate 42 sec-
tors to 20 sectors
and one '"'all other"

138
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FLOW CHART OF
PROGRAM FBE
(continued)

Write resul-
tant cost and
benefit fig-

Read distribu-
tion matrix

Calculate cost &
benefit share for
each AQCR/SIC

combination

1

Punch resul- .
tant shares

|

Write
results
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4.5 Program FBE (Feedback Effect)
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Vi)

# THIS

"
AN

s oo ats
¥ e Al

DTHEMSTON X(42)y Y{42),y 7(42), V(2), COST(20),RFNF({20)

DIMEMSTION
DATA CAST
N IEMS TN
DATA VvV /

FORMAT(RF
READ (5,1
D0 20 1 =
2EAD(5,19
Y{I) = Y{
{1y = 7¢
CONTINUE

nn 30 1 =
VA
viz2) Y
COSTLLY =
RENE(1)

COAST(2)

RENEL(2)

CNST(3%)

BENE(3)

COST(4)

B3EME{4)

400 T

J =1 -

COST(Y)

SEMF(J)

COANT INUFE
o501 o=
CasSTil4)

SENMNEFL14)

CONT TN T

M 6N 1T o=
b= 1 -1
COAsTLY) =
R

I

Ll 1]
I

n &

sie Az s

i iz e e sfe sl =le s Sele sie el e sl sl e ol sl e Sl e sle sle sl slesle sl ale e s Sl e sl sl sl e Sesleosle sl el
LOLGRAM FAF %

PREPARED BY (CONSAL PESFARCH CORPMRATION *
APRTL 1971 *

b3

PROGEAM CONTATHS A REGCIONAL MARKET SHARE MATRIX %
CALCHLATES THE INTTRPREGIONAL FEERFACK FFFECT :
TO 170 ACGCR *

P S TR R TR TR IR NPt PR
ERRRE BB RN IR S RS £ B

DISTRR(100,20)0,
y BENE / 200,70,
DISTPCLL0MN,20)
2 = 0.0 /

10.4)

CYy (¥{1}),
lylf?,
) Y1)
Iy = X
1) X

[ = 1,4

y 201
(1)
{1
149
1) + Y!(71
2y + 7 (1
Z7(10)
Y(10)
7(11)
Y(11)
& 2{12)
.5 F Y12
«D k7 (12)
<5 % Y(12)

)
)

13,21

(1)

Y1)

22425

= CNST(14) + 7(1)
= UENF(TAY 4 Y ()

26y 24
1

7(1)
vl

e 'y WMo wle sle st e o ot ale e wle W e Wl Whe Wbe af Wt Gl W0 s wle o r e ol wle o] e ot
¥ 3 sk e e o e e e s ol v Ho st e ol sk e st sl st ate ol st ol st stesie o ot ¥k sk s

DISTRA{1ICGO,20)
20%0.0 /

2)

P 2l

BE
FRF
FuF
FREC
FRF
FBF
FREC
FRE
FHE
FRE
FAF
FRE
FRE
FRE
FRE
FRE
FRE
FOF
FBE
FOE
FRE
FRE
FBE
FRE
FRE
FRE
FBE
FRE
FBE
FRE
FBE
FRF
FBE
FOF
FRE
FRE
FRE
FRE
FOE
FRE
FAF
FOE
FRF

FRF

FRE
FRE
FH f:

01
0n2
an3
004
Qs
N06
no7
oon
009
010
011
n12
013
N14
D15
N6
N17
013
019
020
021
nz22
023
024
02Zs
025
027
028
029
030
031
D32
N33
034
Nn35
035
037
0138
039
N4
041
042
43
D44
045
046
e



60

1N

112

— e
N =
U

21

125
130

150

CONMTTNUE

COsS {9y = 7(29) + 7(3QC)
JEME(LR) = Y(29) + Y{(2C)
279 73 1 = 31,32
J=1-17

CCSTLY) = Z2(1)
DBENF(Y) = YL

CONTTMUE

oer 1 = 33,42
V1) = VL) + Y(ID)
VI2) = v(2) + 7(1)
CONTINIIF

HRTITE (A,90) V
FORMAT(LH ,2F10.3)
N LIC T = 1,29

J =1 + 19

MRITF(T7,100) CUST(I).REME(T),
HRITHELH,9C0) COST(T), BENELI)

EARMAT(2FLIN .3 ,56X,17)
CONTINUE

no 120 1 = 1,100
FEADIS,ULS) (DISTP3(1,J),
FORMAT(SX, 11F5.4)

CANT INIEE

NN 12¢ 1 = 1,102
READ(S,115) (OISTRA(1.J),
12 J o= 1,20

NDISTRPA(TWJ)
DISTRB(L, )
DISTRC(T,4)
CONT I MUF
CONT IMNUE
pOIs0 1T = 1,11
HRITF (A, 140) TISTAI(T,11),
JRITE(T7,145) DISTRA301,41),
HRITF {65, 140) (DISTRE(T L J)
FRITE(T,La5Y(NIST™R0T,0)
WETTFL6.142) (NTISTAD(T,0)
WRITEA{7,147) (DISTRB(1,J)
CONTTIOT
Ny Ina0 1T = 1,100
YRTTS(0L, L40) DISTRALT, L),
ARITE(T,145%) DISTRALT, 1),
WETTE (4, 140) [DIST2ALT, J)
ARTTH (7,145 (DISTRALT,,J)
ARTTE (AL 142 (DISTIPACT, )

JISTOR(T,J)
NISTRA(T,J)
DISTRA(T,U)

W uwn

- - e =

- -

APTITLT LAY (ST AL L)

[(DISTER(T ),

J

1,11)

2.20)

DENE(S)
CasSTLy)
NISTRB(T,d)

(DISTRR(TJ),
3,15),
9,157,
16,200,
164270,

J
J
J
J

(NISTRA{T,))
{NISTPA(T ,J)
O, 15,
94150,
1647200

J

J
J
J

[}

14,

200,

i
[

;
1
1

I
1

|
I

J
J

34.8)

34810,

FBE
FAE
FOE
FRE
FRE
FRE
FBE
FRF
FBF
FAE
FRE
FBE
FOE
FRE
FBE
FBC
FRE
FRE
FRE
FRE
FRE
FBE
FBE
FRE
FRE
FRE
FRE
FRE
FBE
FRE
FRE
FBE
FRE
FRF
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FB‘:
FHE
FOE
FRE
FRE
Five

0413
049
052
251
Ns2
053
054 |
055
056 -
057
058
C59
n69
N61
062
067
Ch4
165
064
0hT
62
069
070
071
272
073
074
075
076
077
n78
N7
039
081
082
ng3
N84
cas
084
287
nas
N8a
n9n
091
22
N33
N4



160

170
140
145
142
147

evl

CONT IMIE

neol7ao 1T = 1,100
ACITE(H,1460) DISTRC(I, 1),

WRITI(7,145) DISTRC(I,1),

WRITF(A,14D) (DISTRCLT,J),
WRITE(T7,145)(DISTC(T4d),
APITE(A, 147) (DISTRCLLJY,
WRITE(7,147) {NISTROALI,J1},

CONT INGT

FORMAT(LIH «7F10.4,3%,13)

FORMAT(7F10.4,3X,13)

FORMATLIIH 45F10.4,23X,13)
FORMAT(SF1G,.4,23%,13)

STNp

END

{DISTRC(1
(OISTRC (]
J = 6,15
J = 9,15
Jd = 16,7
J = 16,7

3.8),
3,%),

FBF
FEE
FRE
FRF
Fae
FRE
FRF
FRC
FRE
FBE
FBE
FRE
FRE
FBE
FBE

na5
N3gs
ngv
098
Qa9
100
101
102
103
104
105
1C6
107
108
109



APPENDIX

EPA CONTROL COST ESTIMATES
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The control costs used in this report are the preliminary estimates

corresponding to the control implied by Clean Air Amendment of 1970,

provided by EPA for this study. These estimates are termed as EPA

cost estimates in the report.

given in the form of national estimates by industry category.

However, the EPA cost estimates are

The con-

trol costs by AQCR were then estimated by the production capacity of

the corresponding industry and use of electricity in each AQCR in pro-

portion to the national estimates of control costs.

The EPA cost estimates reflect the air pollution control of sta-

tionary sources for five pollutants, namely, particulates, oxides of

sulfur, carbon monoxide, hydrocarbon, and oxides of nitrogen. The

stationary sources covered in these estimates are: *

Industrial Process

Grain Milling and Handling

Kraft Puilp
Nitric Acid
Sulfuric Acid
Phosphate

Petroleum Refining & Storage

Asphalt Batching
Cement

Gray Iron Foundries

Iron and Steel
Primary Copper
Primary Lead
Primar.y Zinc
Primary Aluminum

Secondary Non-ferrous Metals

Stationary Combustion
Electric Power

Other Stational Combustion

Solid Waste

* See Table 3.3, Volume I of this report.
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SIC2042
SIC2611

SIC2819
S1C2871
SIC2911
SI1C2951
SIC3241
SIC3321
SIC3323
SIC3331
SIC3332
SIC3333
SIC3334
SIC3341



Regional cost estima£es are, in general, calculated by the pro-
duction capacity of each four-digit SIC industrial categories in each
AQCR in proportion to natioﬂal production capacity of the correspond-
ing industries. The measurement of regiona;l production capacity is

based on the value-added definitions of OBE.

Thus:
N V..t
C,. = cC. . ;\JI :
1)t jt Vi
jt
where C.. is control cost of industry j in year t in ith AQCR

1t

cjt is control cost of industry j in year t in the nation

Vijt is the value-added of industry j in year t in ith AQCR

VI_\I is the value-added of industry j in year t in the nation
jt

Ideally, such cost estimates should be based on four-digit SIC
industry categories. However, in some occasions, a three-digit or
two-digit production capacity estimate (that is Vijt/v}\z) has been used,
because, in some AQCRs, 4- or 3-digit information is not available

to the public. *

.

* There is a disclosure problem of making available any indus-
trial data in the census publication unless at least 4 or more plants
are located in the same geographic unit in order to protect each indi-
vidual firm in the defined area.
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Regional control costs of steam electricity were estimated by
total usage of electricity in the region rather than production capacity
Besides industrial usage, the residential use of electricity was also
estimated in proportion .to population.

'Other stationary combusion and solid waste costs were allocated
to each AQCR according to manufacturing production capacity to the

nation.
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