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Several major activities at  IIASA--including the Energy Systems 
Program, the Food and Agriculture Program, and the Water Tasks--concern 
the choice among economic policy alternatives for technology, conserva- 
tion, and supply. One of the Tasks of the System and Decision Sciences 
Area is t o  prepare macroeconomic models that can be used t o  evaluate 
long-term options in industrialized economies. Their implementation on 
the computer requires programs that can manage data, estimate parameters 
statistically, and simulate nonlinear econometric models. This paper 
develops such programs and applies them t o  a small potential GNP model 
for the USA. 
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Summary 

Several major world problems--including energy and food problems-- 
concern the choice among economic policy alternatives. The desired 
production of energy, food and other commodities may not be feasible. 
The aggregate input requirements may exceed the available materials, man- 
power, capital, and so forth. In the light of these needs it is necessary to 
develop macroeconomic models for aggregated demand, which incorporate 
the constraints of the economic system. These models should be flexible 
so that the economic impact of various technological possibilities can be 
considered. Questions such as capital shortage, the ability of an economy 
to  produce the necessary capital equipment t o  change over to new tech- 
nologies, etc., can be studied with the help of macroeconomic models. 
These models are useful for economic forecasting, but are also a sophisti- 
cated device for observing--in summarized equation form--the past operation 
of an economy. 

To develop a macroeconomic model we need a computer system to 
handle the various computation problems. The approach used is to break 
the tasks of simulating an econometric model into four distinct areas. For 
each area a separate program was written. Basically these areas are data 
management, parameter estimation, simulation input specifications, and 
model simulation. 

A software package is developed to take advantage of the PDP 11" 
interactive mode of operation. The user is provided with appropriate 
prompts at his terminal. These prompts contain mnemonics for the input 
information required by the programs. The package includes the necessary 
programs to  manage a random time series data file, BANK; to  estimate 
regression parameters, AUTO; to  create an input file for the simulations, 
SIMDAT; and to  simulate linear or nonlinear econometric models, SIM. 

Moreover, a small potential GNP model for the USA, with annual 
observations from 1947 to 1975, is developed. 

*The program package is almost computer independent. With slight modi- 
fication the package will run in batch mode on a CDC or IBM computer. 



The following study includes the necessary write-up, descriptions 
and manuals for developing econometric models. The programs comprising 
the software package are briefly described in the following. 

A DATA MANAGEMENT PROGRAM: BANK 

BANK is a computer program designed t o  create and maintain a data 
bank of time series data for econometric research. The data series are 
stored on a random file with one series per record. For every series we have 
to  specify the starting year, the number of observations per year and the 
starting period. This enables the user t o  store simultaneously series with 
different starting dates or different numbers of observations per year. The 
program in standard form is designed to  handle up t o  400 data series with 
a maximum of 100 of observations per series, but the user could adjust the 
DIMENSION statements to  suit his particular needs. 

The program provides the following facilities: 

- Several alternate procedures can be used for creating and/or 
updating data series. Basically any existing data set can be 
placed automatically on the data bank if it can be read into a 
matrix. Once a data series is on the data bank a simple pro- 
cedure is provided to extend or update the elements of the 
series. 

- The entire data bank or any subset of the variables specified 
by the user can be listed. Graphs of the variables can also be 
obtained. A table of variable names and logical record numbers 
accompanies the list, which can be printed in both numerical 
an alphabetical order. 

- A Fortran direct-access input/output system is used to  obtain 
any series of the data bank. 

- The user can maintain on the random file the documentation 
for the data series. The documentation file should contain 
definitions of all the variables and their sources. 



A PARAMETER ESTIMATION PROGRAM: AUTO 

AUTO is an extremely efficient ordinary least squares (OLS) regres- 
sion program capable of dealing with large data files and with entire systems 
of equations. AUTO provides estimation of an equation in terms of mo- 
ments around the origin and can be used t o  estimate the first and second 
order autoregressive scheme of error terms. Also, it calculates finite 
polymonial distributed lags, and allows the user t o  estimate distributed lags 
using one variable for the current values and a different one for the lagged 
values. Many options for data manipulation make the program very flexible; 
for example, AUTO has an option t o  store label and equation lines t o  allow 
the user to  run the same regression on several sets of data without dupli- 
cating these lines, or t o  store and use the data with new equation lines and 
a different sample period. Moreover, the input lines needed t o  run a set 
of simple regressions are minimal. 

A SIMULATION PROGRAM FOR ECONOMETRIC MODELS: SIM 

SIM is designed t o  simulate linear or nonlinear econometric models. 
SIM was orieinallv constructed t o  solve the models of Proiect LINK where 
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speed of solution and minimum core usage were essential. The program is 
completely flexible for specification of lag lengths, time periods per year, 
order of endogenous variables and exogenous variables. and solution time 
horizon. The Lecessary Fortran code t: represent the equations is supplied 
by the user. The equations are divided into a predetermined part and a 
simultaneous part. A Gauss-Seidel iteration procedure is used i o  evaluate 
the system of equations. SIM uses an input file produced by SIMDAT. 

THE SIMULATION INPUT FILE PROGRAM : SIMDAT 

SIMDAT produces the necessary input file, and SIM performs the 
actual simulations. The reason for dividing the simulation program into 
two modules is t o  minimize core requirements for SIM. SIMDAT handles 
the creation of a file containing the regression coefficients, the labels for 
the variables, and the data series arranged by observations. It can also be 
used t o  update and change the basic data requirements for SIM. 



THE RR ROUTINES 

The RR routines are a package of six subroutines designed to  simulate 
CDC MASS STORAGE INPUT/OUTPUT. They allow the user t o  write and 
read random records without keeping track of their exact location: he can 
therefore write his records in any order. The six subroutines are the follow- 
ing: OPENMS t o  open an RR file, WRITMS t o  transmit data from central 
memory to  mass storage, READMS t o  transmit data from mass storage to  
central memory, CLOSEMS to  write the index from the central memory to  
the file, OPENIN to  read a subindex from mass storage into an area specified 
by the program, and CLOSEIN t o  write a subindex from central memory to  
the file. 

A POTENTIAL GNP MODEL FOR THE USA 

A small national potential GNP macroeconomic model is developed 
that can be used in the analysis of long-term alternatives for industrialized 
economies. There are three main components of aggregate demand: con- 
sumption, investment, and government purchase of goods and services. 
The purpose of the potential GNP model is t o  produce a consistent set of 
estimates for these variables under different assumptions about the exoge- 
nous variables (scenarios). The government's direct effect on total demand 
through taxes and transfer payments is estimated. These taxes and transfer 
functions provide a means t o  change the proportion of consumption t o  GNP. 
The limiting factors in an economy are systematically examined by the use 
of production theory. The model was estimated with annual observations 
from 1947 t o  1975. 

MANUAL DOCUMENTATION FOR THE DIFFERENT PROGRAMS 

In this section we describe how to  run off new copies of the manuals 
for the programs BANK, AUTO, SIM, and SIMDAT, and the RR ROU- 
TINES using the NROFF text processor. 



Contents 

BANK 

I Introduction 
II Formulation 
111 Program 
IV Size Specification 
V Input Lines 

VI Files used by BANK 
VII Examples 

RR ROUTINES 

I 
I1 

n I  
IV 
v 

VI 
VII 

VIII 
IX 
X 

AUTO 

Introduction 
Formulation 
Subroutine OPENMS 
Subroutine WRITMS 
Subroutine READMS 
Subroutine CLOSEMS 
Subroutine OPENIN 
Subroutine CLOSEIN 
USING Subindices 
Obtaining the RR Routine 

I Introduction 
II Formulation 

III Subroutine TRAN 
IV Files Used by AUTO 
V Input Lines 

VI Examples 

SIMDAT 

I Introduction 
II Formulation 
111 The Lag Vector (d Vector) 
1V Files Used by SIMDAT 
V Input Lines 

VI Example 



I 
11 

111 
IV 
v 

VI 
VII 

VIII 
IX 

Introduction 
Formulation 
Program 
Coding a Model 
Checking the Equations for Errors 
Arrangement of the Equations 
Files Used by SIM 
Input Lines 
Examples 

MANUAL DOCUMENTATION FOR AUTO, BANK, SIM? 
SIMDAT, AND RR ROUTINES (by Diane Wells) 

POTENTIAL GNP MODEL FOR THE USA 
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October 1977 Version fo r  IIASA's p d p l l  

I  INTRODUCTION 

BANK* was des igned  t o  c r e a t e  and ma in t a in  a  d a t a  bank 
f o r  econometr ic  r e sea rch .  The d a t a  bank system is  compati- 
b l e  wi th  t h e  r e g r e s s i o n  programs, AUTO and ECON. For t h e  
s i m u l a t i o n  program, SIN, a  sma l l  i n t e r f a c e  program SIMDAT, 
i s  necessary .  Th i s  program reads  t h e  d a t a  bank and gen- 
e r a t e s  a  f i l e  t o  meet t h e  i n p u t  requi rements  of SIM. 

I  I FORMULATION 

The d a t a  s e r i e s  a r e  s t o r e d  on a  random f i l e  wi th  one 
s e r i e s  per record .  Each s e r i e s  is i d e n t i f i e d  by i t s  l o g i c a l  
r eco rd  number (num) and its name (name).  I f  e i t h e r  i s  s p e c i -  
f i e d  i n c o r r e c t l y  t h e  s e r i e s  cannot  be updated.  With eve ry  
s e r i e s  t h e  number of o b s e r v a t i o n s  (no )  t h e  s t a r t i n g  year  
( i y ) ,  t h e  number of o b s e r v a t i o n s  per  year  ( i p ) ,  and t h e  
s t a r t i n g  per iod  ( i b )  a r e  saved on i t s  l o g i c a l  r eco rd .  This  
f e a t u r e  a l lows  s e r i e s  with d i f f e r e n t  s t a r t i n g  d a t e s  and wi th  
a  d i f f e r e n t  number of o b s e r v a t i o n s  per  yea r  t o  be s t o r e d  
s imu l t aneous ly  on t h e  same d a t a  bank. A F o r t r a n  d i r e c t -  
a c c e s s  i npu t /ou tpu t  system** is used s o  t h a t  any s e r i e s  can 
be ob ta ined  wi thout  r ead ing  t h e  e n t i r e  d a t a  bank. The user  
should  a d j u s t  t he  DIMENSION s t a t e m e n t s  t o  s u i t  h i s  p a r t i c u -  
l a r  needs .  The program i n  s t a n d a r d  form was des igned  t o  
handle  up t o  400 d a t a  s e r i e s  wi th  a  maximum of 100 observa-  
t i o n s  per s e r i e s .  These parameters  can e a s i l y  be changed 
( s e e  below).  

The user  can a l s o  main ta in  on t h e  random f i l e  t h e  docu- 
menta t ion  f o r  t he  d a t a  s e r i e s .  The program manages two in -  
d i c e s ,  one f o r  t h e  d a t a  and one f o r  t h e  documentat ion.  411 
in fo rma t ion  is saved on one random f i l e .  

I 1 1  PROGRAM 

The computer program c o n s i s t s  of a  main proqram which 
has  e i g h t  sub rou t ines :  UPLIST, UPOUT, UPTRAN, DATRAN, C H A R ,  
V A R ,  WRITRR, UPFIND and the  RR ROUTINES. The Durpose of t h e  
main program and the  s u b r o u t i n e s  w i l l  be d e s c r i b e d  i n  o r d e r .  
- 
*A ba t ch  v e r s i o n  f o r  Con t ro l  Data 6434343 s e r i e s  and f o r  IBM 
370 s e r i e s  is a l s o  a v a i l a b l e .  
**EANK uses  a  random record  l i b r a r y  w r i t t e n  f o r  t he  p d ~ l l  
t o  s imu la t e  C D C ' s  H R  c a l l s  ( s e e  s e c t i o n  RR ROUTINES). 



The main program hand le s  normal c r e a t i o n s  and upda t e s  
f o r  t h e  s e r i e s  on t h e  d a t a  bank. There  a r e  t h r e e  a l t e r n a t e  
forms f o r  read ing  d a t a  i n t o  t h e  computer.  One method u s e s  
t h e  upda te  o p t i o n s .  I t  c o n s i s t s  of r ead ing  an upda te  l i n e  
and then  t he  d a t a  i s  typed w i th  t h e  d e f a u l t  o p t i o n  of fou r  
o b s e r v a t i o n s  per  l i n e  f o r  q u a r t e r l y  d a t a  and f i v e  observa-  

' t i o n s  per l i n e  f o r  annual  d a t a .  The second method u se s  
SUBROUTIKE UPTRAN t o  read a  ma t r i x  of d a t a .  I t  c o n s i s t s  of 
r e a d i n g  an UPTRAN PARAMETER L I N E ,  a  FORMAT L I N E  and then  t h e  
d a t a  from a  t r a n d a t a  f i l e .  The t h i r d  method u s e s  a  c a r d  i m -  
a g e  f i l e  produced from a  p r e v i o u s  d a t a  bank. 

Documentation is al lowed f o r  any s e r i e s  on t h e  d a t a  
bank. I t  i s  no t  neces sa ry  t o  have documentat ion f o r  a l l  
s e r i e s  or  it can be e n t i r e l y  omi t t ed .  The documentat ion can 
be p l aced  on t h e  random f i l e  by us ing  t h e  upda te  o p t i o n s .  
I t  i s  very  impor tan t  t o  document your d a t a  s e r i e s  b e f o r e  you 
f o r g e t  d e f i n i t i o n s ,  u n i t s ,  s o u r c e s ,  e t c .  Use t h e  g e n e r a l  
heading  of documation t o  d e f i n e  a b b r e v i a t i o n s  f o r  codes  used 
i n  t he  documentat ion.  

SUBROUTINE UPLIST l i s t s  t h e  d a t a  bank. The e n t i r e  d a t a  
bank o r  any s u b s e t  up t o  1 5  (maxc) v a r i a b l e s  which t h e  u se r  
s p e c i f i e s  can be l i s t e d .  Only 80 (maxl)  o b s e r v a t i o n s  can be 
l i s t e d  i n  one run.  A l l  o b s e r v a t i o n  can be l i s t e d  i n  a  
s e r i e s  of pa s se s .  A t a b l e  of v a r i a b l e  names and l o g i c a l  
r eco rd  numbers accompanies t h e  l i s t .  T h i s  l i s t  can be 
p r i n t e d  i n  both numerical  and a l p h a b e t i c a l  o r d e r .  The docu- 
men ta t i on  is l i s t e d  i n  t h e  o r d e r  of t h e  f i n a l  t a b l e  of v a r i -  
a b l e  names. 

SUBROUTINE UPOUT p r i n t s  m a t r i c e s  i n  r eadab l e  form. 

SUBROUTINE UPTRAN a l l o w s  t h e  u se r  t o  read  t h e  d a t a  from 
a  t r a n d a t a  f i l e  i n t o  t h e  Z ma t r i x .  Any column of t h e  Z ma- 
t r i x  can be used f o r  upda te  o r  f o r  t h e  c r e a t i o n  of new 
s e r i e s .  A s e r i e s  i s  p laced  on t h e  d a t a  bank w i th  a  TRANSFER 
L I N E .  Data from t h e  t r a n d a t a  f i l e  can be a r r anged  by ob- 
s e r v a t i o n  o r  by v a r i a b l e .  Data can a l s o  be read from t h e  
d a t a  bank. The d a t a  a r e  s t o r e d  i n  t h e  Z mat r ix  which has  36 
rows w i th  30 columns. A s e r i e s  is s t o r e d  i n  a  column. 
T rans fo rma t ions  may be performed on t h e  d a t a  i f  t h e  u se r  
w r i t e s  t h e  neces sa ry  F o r t r a n  s t a t e m e n t s  i n  SUBROUTINE DA- 
?'RAN. I t  is a d v i s a b l e  f o r  t h e  u se r  t o  make a  dummy run and 



check the listing of the Z matrix before the series are ac- 
tually placed on the data bank. With the correct format 
statement, SUBROUTINE UPTRAN can read any of the data input 
files that are used with the old versions of AUTO or SIM. 
Using SUBROUTINE UPTRAN is the easiest way to place large 
quantities of data on the data bank. 

SUBROUTINE DATRAN is written by the user to transform 
the variables in the Z matrix defined by SUBROUTINE UPTRAN. 
SUBROUTINE DATRAN allows the user to transform original data 
into new variables. SUBROUTINE UPTRAN can then place the 
transformed data in the data bank. It is useful to store 
transformations which are used repeatedly in regression runs 
in the data bank. Transformations should be checked before 
they are placed in the data bank. 

SUBROUTINE DATRAN can also be called during the listing 
of the data bank. The listing options placed the data in 
the Z matrix. SUBROUTINE DATRAK can then be used to 
transform the orginal data into new variables before they 
are listed (or graphed). 

The user must insert the necessary Fortran statements 
into SUBROUTINE DATRAN to calculate the desired transformed 
variables. The following example illustrates one transfor- 
mation. Variable 3 is defined equal to variable 1 divided 
by variable 2. no will take on the maximum value given it 
on the UPTRAN PARAMETER LINE (S) . 

subroutine datran* 
common ns,nd,nextr,maxs,it11is,no1,iy2,ip2,ib2,maxc1 
1 n1,no,mn,ipa,maxns,n6,1do,rn1,m2,max1,db,tr 
2 /data/z (36,30) ,label (30) ,loc (3B),lgr 
3 /index/ims (801) 
4 /subin/ixs (400), ixd (401) 
double precision name2,iabel,name,label 
integer db, tr 
mn=3 
do 1 i=nl,no 
z(i,3)=z(irl)/z(i,2) 
return 
end 

If the user changes the number of variables in the Z 

*The size of the Z matrix in this example is 36 by 3!? 
(maxl by maxc). The label common /data/ must be the same 
size in all routines. The values for maxl and maxc are 
printed on the output file. 



matrix, mn must be set equal to the new number. One new la- 
bel will be read for the variable in column 3. The vari- 
ables in the Z matrix can be listed before and after 
SUBROUTINE DATRAN. The user can place any variable from the 
Z matrix on the data bank file by using the appropriate 
TRANSFER LINE. 

When the user writes his own transformation the 
SUBROUTINE DATRAN must be compiled and new bank.0 file con- 
structed. 

SUBROUTINE CHAR is used to rearrange the bytes of a 
double precision word. SUBROUTINE CHAR is used by 
SUBROUTINE UPLIST to rearrange the labels of the variables 
for the alphabetical sort. After the sort the labels must 
be rearranged to their original position. The pdpll does 
not store alphabetical information (letters) in a sequence. 

SUBROUTINE VAR is used by SUBROUTINE UPLIST to print 
the numerical and alphabetical lists of logical numbers and 
names for the variables. 

SUBROUTINE WRITRR is used to assign the random records 
of the subindices to the main index. A new record or an up- 
dated record larger than the original one is assigned to the 
next available record, which is at the end of the random 
file. On an IBM computer a logical record may span more 
than one record. 

SUBROUTINE UPFIND retrieves series from the data bank 
and places them in the correct position in the Z matrix for 
SUBROUTINE UPTRAN. 

IV SIZE SPECIFICATION 

The standard size of the data bank is 400 variables 
with a maximum length of 100 observations. The size of the 
Z matrix used in SUBROUTINES DATRAN, UPFIND, UPLIST, UPOUT, 
and UPTRAN is 36 by 30. The program size is very close to 
the limit of the pdpll. The number of series can be in- 
creased to 800 by changing 

1 /subindex/ims (400), ixd (401) 



to 
1 /subindex/ims (8001, ixd (801) 

and maxns to 800. The label common must be changed in every 
subroutine and if the user wishes to increase the number of 
series above 800 then the RR routines must be recompiled. 

The size of the Z matrix can be changed provided the 
total number of elements remains about the same. The Z ma- 
trix can be modified to 100 by 10 by changing 

1 /data/z(36,30) ,label (30) ,loc (30) ,lgr 
t 0 

1 /data/z (l00,10), label (lo), lot (101, lgr 

in the above mentioned subroutines. Label common /data/ must 
also be changed in the main program from 

The parameters maxs and maxc in the main program must be 
changed to maxs=100 and maxc=10. 

V INPUT LINES 

The program writes prompts to the user. The user types 
in the appropriate information under the mnemonics, right 
adjusted. This section gives the prompts and their meaning. 

A. PARAMETER LINE 

up lis no1 iy2 ip2 ib2 ldo it ire ipa npu nad ncl ltr lgr 

UP = 0 Normal. 

= 1 To update the data bank using UPDATE 
LINE (S) . 

= 2 To update the data bank using DATA CORREC- 
TION LINE (S) . 

lis = 0 Normal. 

- - Number of series to be listed (up to rnaxc, 
the number of columms in the Z matrix). 
LIST LOCATION LINE(S) must be included. The 
program will continue to read location lines 
until "control d" is typed. (See LIST LOCA- 
TION LINE (S) below for more details.) 



i r e  = 

- - 

To l i s t  a l l  t h e  s e r i e s  i n  t h e  d a t a  bank wi th  
i p 2  o b s e r v a t i o n s  per yea r .  I f  t h e  d a t a  bank 
c o n t a i n s  s e r i e s  which have o t h e r  than  ip2  
o b s e r v a t i o n s  per  yea r  i p a  must be s e t  equa l  
t o  1, or  t h e s e  s e r i e s  w i l l  no t  be l i s t e d .  
The program w i l l  then  use  i p = l ,  4 ,  and 12.  

To l i s t  t h e  names of t h e  s e r i e s  i n  t h e  d a t a  
bank. Numerical and a l p h a b e t i c a l  l i s ts  a r e  
g iven .  

Same a s  101  e x c e p t  t he  names of t h e  s e r i e s  
a r e  l i s t e d  on ly  numer i ca l l y .  The a l p h a b e t i -  
c a l  l i s t i n g  cause s  a  s o r t  t o  be performed,  
and f o r  l a r g e  d a t a  sys tems  (>2000)  t h i s  
t a k e s  a  l o t  of computer t ime .  

To l i s t  t h e  names of s e r i e s  numer i ca l l y .  

Number of o b s e r v a t i o n s  t o  be l i s t e d .  

The no from t h e  f i r s t  s e r i e s  i n  t h e  Z ma t r i x  
w i l l  be used. 

S t a r t i n g  yea r  f o r  l i s t ,  e . g . ,  4 7 .  

The i y  from t h e  f i r s t  s e r i e s  i n  t h e  Z ma t r i x  
w i l l  be used. 

To i gno re  t h e  s t a r t i n g  y e a r .  A l l  s e r i e s  
s t a r t  i n  t h e  f i r s t  row of t h e  Z mat r ix  (ad- 
j u s t e d  f o r  t h e i r  i b ) .  

Number of o b s e r v a t i o n s  per  y e a r .  D e f a u l t  
v a l u e  is 1. 

S t a r t i n g  p e r i o d  of l i s t .  D e f a u l t  va lue  i s  
1. 

No documentat ion is l i s t e d .  

Documentation is  l i s t e d  a f t e r  d a t a .  

Normal. 

To c a l l  SUBROUTINE UPTRAN. (Reads an UPTRAN 
PARAMETER LINE. ) 

Normal. 

Only documentat ion is w r i t t e n  w i th  t h e  
punch o p t i o n .  



i p a  = 0 

npu = 0 

- - 

nad = 0 

- - 

n c l  = 0 

- - 

l t r  = B 

> 0 

l g r  = 0 

= 1 

Note: 

To r e c r e a t e  a  d a t a  bank from bcd c a r d  images 
from t h e  npu o p t i o n  ( c a n  a l s o  add more c a r d  
images from a n o t h e r  bank ,  u s e  nad t o  change 
num) . 
Same a s  2 e x c e p t  num i s  n o t  used and s e r i e s  
a r e  p l a c e d  on t h e  d a t a  bank i n  t h e  o r d e r  of 
t h e i r  a p p e a r a n c e  on f i l e .  

The l i s t  w i l l  i n c l u d e  o n l y  t h o s e  s e r i e s  w i t h  
i p 2  o b s e r v a t i o n s  pe r  y e a r .  Any s e r i e s  w i t h  
i t s  i p f i p 2  w i l l  n o t  be l i s t e d .  

To l i s t  a l l  s e r i e s .  Any s e r i e s  w i t h  an 
i p f i p 2  w i l l  be l i s t e d  s e p a r a t e l y  a t  t h e  end .  

Normal. 

Number of s e r i e s  t o  be w r i t t e n  a s  bcd c a r d  
images .  PUNCH LOCATION LINES must be in -  
c l u d e d .  ( S e e  PUNCH LOCATION L I N E  (S)  below 
f o r  more d e t a i l s . )  npu<21  ( a l w a y s ) .  

To w r i t e  t h e  e n t i r e  d a t a  bank on bcd c a r d  
images .  

Normal. 

C o r r e c t i o n  f a c t o r  f o r  l o g i c a l  numbers on a  
d a t a b a n k  f i l e  when d a t a  from a n o t h e r  f i l e  i s  
added t o  t h e  end of  an e x i s t i n g  f i l e  u s i n g  
t h e  i r e  o p t i o n .  

Normal. 

Number of columns t o  be used i n  t h e  2 m a t r i x  
( <maxc) . 
Normal. 

To c a l l  SUBROUTINE DATRAN b e f o r e  l i s t i n g  t h e  
d a t a  i n  t h e  2 m a t r i x .  

Normal. 

To g r a p h  s e r i e s  w i t h  l i s t i n g .  

Program r e a d s  d a t a b a n k  f i l e  i f  i r e > l .  



B. UPDATE LINE(S) ( I F  up = 1) 

num name i y  i b  new no i p  

num = Logica l  record  number of t h e  v a r i a b l e  i n  t h e  
d a t a  bank. 

name = Name of t he  s e r i e s ,  l e f t  a d j u s t e d .  D e f a u l t  
v a l u e  is  name of t h e  l a s t  s e r i e s  t h a t  was 
updated.  

= $ $ $  To t r a n s f e r  program t o  t h e  UPTRAN PARAMETER 
LINE. 

i y  = S t a r t i n g  year  f o r  d a t a  r ead ,  e . g . ,  52. De- 
f a u l t  va lue  is iy2 of PARAMETER LINE. 

i b  = S t a r t i n g  p e r i o d .  D e f a u l t  v a l u e  is  ib2  of 
PARAMETER LINE. 

new = 0  To update  an o l d  s e r i e s  o r  c r e a t e  one on an 
empty r eco rd ;  r e q u i r e s  DATA LINE(S).  

= 4 4 4  To t r a n s f e r  program t o  DATA CORRECTION 
LINE(S) . 

= 5 5 5  To update  o r  c r e a t e  a  heading f o r  documenta- 
t i o n ;  r e q u i r e s  HEADING LINE ( S )  . 

= 6 6 6  To update  o r  c r e a t e  documenta t ion ;  r e q u i r e s  
DOCUMENTATION LINE(S). (An a l t e r n a t i v e  
method is f o r  t h e  user  t o  e d i t  t h e  documen- 
t a t i o n  p a r t  of t h e  punch f i l e .  With npu=999 
and i r e = l  o n l y  documentat ion i s  w r i t t e n  t o  
t h e  punch f i l e .  With i r e = 2  t h e  e d i t e d  f i l e  
c an  p laced  back on t h e  d a t a  bank . )  

= 777 To change t h e  name of a  s e r i e s  r e q u i r e s  a  
N E W  NAME LINE. I t  w i l l  a l s o  change t h e  name 
on t h e  documentat ion i f  any. 

= 888 To c r e a t e  a  new s e r i e s  over  an o l d  s e r i e s ;  
r e q u i r e s  DATA LINE(S) . 

= 999 To change t h e  beginning  d a t e  a t  a  s e r i e s  t o  
an e a r l i e r  p e r i o d .  A s e r i e s  can n o t  be up- 
d a t e d  be fo re  i t s  beginning  d a t e .  No addi -  
t i o n a l  l i n e s  a r e  read  f o r  t h i s  o p t i o n .  I t  
w i l l  r e q u i r e  no= -1 i f  s e r i e s  i s  l onge r  t han  
100.  Las t  p e r i o d s  w i l l  t h en  be dropped.  



Number of o b s e r v a t i o n s  t o  be r e a d .  D e f a u l t  
v a l u e s  a r e  a s  f o l l o w s :  

= 5* When i p = l  and i y f 0 .  

= i p *  When i p > l  and i y f 0 .  

= n o l *  When i y = 0  and i t  is a  new s e r i e s .  

*Note:  With a  s i n g l e  i n p u t  r e c o r d  o r  on t h e  l a s t  
i n p u t  r e c o r d  of  a  g r o u p  a l l  t r a i l i n g  z e r o s  
a r e  dropped and no i s  reduced .  To p l a c e  a  
z e r o  over  a  number w i t h  a  s i n g l e  i n p u t  
r e c o r d  no must s p e c i f i e d .  

= 9 For documenta t ion  o r  h e a d i n g .  

i p  = Number of o b s e r v a t i o n s  p e r  y e a r .  D e f a u l t  
v a l u e  is i p 2  of  PARAMETER LINE ( S )  . 

C .  INPUT LINE ( S )  FOR UPDATE OPTIONS 

1. DATA LINE(S) ( I F  new = 0  OR 888)  

Type d a t a  s e p a r a t e d  by commas w i t h :  

5 numbers pe r  l i n e  f o r  y e a r l y  d a t a ,  
4 numbers pe r  l i n e  f o r  q u a r t e r l y ,  
6  numbers p e r  l i n e  i f  i p > 6  and two o r  more 

l i n e s  a r e  needed.  

Note:  I f  a  r ead  e r r o r  o c c u r s  r e t y p e  t h e  same l i n e .  
" C o n t r o l  d"  ( e o f )  w i l l  t r a n s f e r  t h e  program 
back t o  t h e  UPDATE LINE(S) i f  you r e a l i z e  
you a r e  do ing  t h e  wrong t h i n g .  

2 .  HEADING LINE(S) ( I F  new = 555) 

The program w i l l  r e a d  9 words p e r  l i n e  and 
i n f o r m a t i o n  is s t o r e d  i n  a  v e c t o r .  P a r t  of 
t h e  v e c t o r  can  be changed i f  i y  i s  g i v e n  a  
v a l u e .  The (z ( i )  , i = i y , n o )  is upda ted .  
" C o n t r o l  d "  ( e o f )  w i l l  t r a n s f e r  t h e  proaram 
t o  UPDATE LINE ( S )  , w i t h o u t  chang ing  t h e  i n -  
f o r m a t i o n .  T h i s  o ~ t i o n  a l l o w s  t h e  u s e r  t o  
l o o k  a t  t h e  i n f o r m a t i o n  and t h e n  r e s e t  t h e  



i y  and no v a l u e s .  The name o f  t h e  s e r i e s  
d o e s  n o t  have  t o  b e  r e t y p e d .  

3 .  DOCUMENTATION ( I F  new = 666) 

Head ing  and d o c u m e n t a t i o n  a r e  h a n d l e d  i n  t h e  
same manner e x c e p t  t h a t  t h e  s e r i e s  must  ex-  
is t  b e f o r e  d o c u m e n t a t i o n  w i l l  b e  a c c e p t e d .  
A " c o n t r o l  dl' w i l l  t r a n s f e r  t h e  p rogram t o  
t h e  UPDATE LINE ( S )  . 

4 .  NEW NAME LINE ( I F  new = 777) --- 

NAME = N e w  name f o r  s e r i e s .  

N o t e :  The l a s t  l i n e  f o l l o w i n g  a l l  t h e  UPDATE LINES 
m u s t  c o n t a i n  $ $ $  f o r  t h e  name t o  t r a n s f e r  
t h e  UPTRAN PARAMETER LINE. 

DATA CORRECTION LINE(S) (IF > 1) D .  - 

num name i y  i b  d a t a  

num = L o g i c a l  r e c o r d  number o f  t h e  v a r i a b l e  i n  t h e  
d a t a  bank.  

name = Name of t h e  s e r i e s ,  l e f t  a d j u s t e d .  D e f a u l t  
v a l u e  is name o f  t h e  l a s t  s e r i e s  t o  b e  up- 
d a t e d .  

= $ $ $  To t r a n s f e r  p rogram t o  UPTRAN PARAMETER 
LINE. 

i y  = S t a r t i n g  y e a r  f o r  d a t a  r e a d .  

i b  = S t a r t i n g  p e r i o d  f o r  d a t a  r e a d .  D e f a u l t  v a l u e  
is  i b 2  o f  t h e  PARAMETER LINE. 

d a t a  = Data  p o i n t s  t o  be  added  t o  a n  e x i s t i n g  
s e r i e s .  Up t o  s i x  numbers  p l a c e d  i n  f i e i d s  
o f  1 0  w i t h  f o r m a t  ( 6 f l 0 . 1 )  

E. UPTRAN PARAMETER LINE ( I F  i t  # g )  

n l  no m l  mn d b  p a  n s p  a p s  c f  t r  i y  i p  i b  l i  



nsp  = 0 

- - 

a p s  = 0 

= 1 

S t a r t i n g  row i n  t h e  Z m a t r i x  f o r  d a t a .  De- 
f a u l t  va lue  is 1. 

Ending row i n  t h e  Z m a t r i x  f o r  d a t a .  no- 
n l + l  e q u a l s  number of o b s e r v a t i o n s .  De fau l t  
v a l u e  is  nol .  

S t a r t i n g  column i n  t h e  Z mat r ix  f o r  d a t a .  

Las t  column of t h e  Z mat r ix  (mn-ml+l e q u a l s  
number of v a r i a b l e s ) .  

To p u l l  d a t a  from t h e  d a t a  bank wi th  KSET 
GRABBER L I N E  ( S )  . 
To p u l l  d a t a  from an e x i s t i n g  s e r i e s  on t h e  
d a t a  bank with GRABBER L I N E  (S )  . 
To read d a t a  by o b s e r v a t i o n  wi th  a  v a r i a b l e  
format .  Program t r a n s f e r s  t o  t h e  FORMAT 
LINE(S) . 
To read d a t a  by v a r i a b l e  wi th  a  v a r i a b l e  
format .  Program t r a n s f e r s  t o  t h e  FORMAT 
LINE(S) . 
Same a s  3 excep t  t he  format  is  read on ly  
wi th  t he  f i r s t  s e t .  The l a b e l  i s  read a s  t h e  
f i r s t  word of each s e r i e s .  For example: 
( a8 / (6£10 .1 )  1 .  

Normal. 

To read ano the r  UPTRAN PARAMETER L I N E  a f t e r  
d a t a  is s t o r e d  i n  t h e  Z ma t r ix .  

To read ano the r  UPTRAN PARAMETER L I N E  a f t e r  
c a l l i n g  DATRAN and a f t e r  f i n i s h i n g  t h e  
TRANSFER L I N E  ( S )  . 
Normal. 

Number of s e r i e s  t o  be p laced  on t h e  d a t a  
bank. nsp TRANSFER L I N E  (S )  w i l l  be read.  

Normal. 

To a u t o m a t i c a l l y  p l a c e  t h e  f i r s t  nsp columns 
of t h e  Z m a t r i x  on t h e  d a t a  bank w i t h  l a b e l s  
of t h e  columns used a s  t h e  names. 

Same a s  1 excep t  s t a r t s  w i t h  t h e  nth column. 



C o r r e c t i o n  f a c t o r  when a p s  o p t i o n  is used .  
The s e r i e s  w i l l  be numbered l + c f  t o  nspy+cf .  
D e f a u l t  v a l u e  is n s + l :  t h e  p r e s e n t  number 
o f  s e r i e s  on t h e  d a t a 1  f i l e  p l u s  1. 

Normal. 

To c a l l  SUBROUTINE DATRAN. 

S t a r t i n g  y e a r  f o r  row one  of t h e  Z m a t r i x .  
D e f a u l t  v a l u e  is  i y 2 .  (For  weekly d a t a  t h e  
d e f a u l t  v a l u e  is i n c r e a s e d  by one y e a r  a f t e r  
e a c h  s e r i e s .  I t  i s  assumed t h a t  e a c h  y e a r  
w i l l  be a  s e p a r a t e  s e r i e s . )  

Number of o b s e r v a t i o n s  p e r  y e a r  f o r  t h e  Z 
m a t r i x .  D e f a u l t  v a l u e  is i p 2 .  

S t a r t i n g  p e r i o d  f o r  row one  o f  t h e  Z m a t r i x .  
D e f a u l t  v a l u e  is i b 2 .  

Normal. 

To l i s t  o r g i n a l  d a t a  b e f o r e  SUBROUTINE DA- 
TRAN i s  c a l l e d .  

F. INPUT LINES FOR UPTRAN OPTIONS 

1. KsET GRABBER LINES(S) ( I F  d b  = 0) 

The l o g i c a l  r e c o r d  numbers f o r  t h e  v a r i a b l e s  
t o  be p l a c e d  i n  t h e  Z m a t r i x  a r e  typed  i n  
f i e l d s  of 4 .  The numbers c a n  be typed  20 p e r  
l i n e  s e p a r a t e d  by a  comma. I f  t h e  numbers 
a r e  i n  a  s e q u e n c e  o n l y  t h e  f i r s t  number 
s h o u l d  be t y p e d .  I f  however ,  you r e a l i z e  
t h e  l i n e  was i n c o r r e c t ,  " c o n t r o l  d "  w i l l  
t r a n s f e r  t h e  program back t o  t h e  UPTRAN 
PARAMETER LINE. 

2.  GRABBER LINE(S) ( I F  d b  = 1) 

num name ( t h e r e  a r e  mn-ml+l l i n e s ) .  

num = L o g i c a l  r e c o r d  number f o r  t h e  v a r i a b l e s .  

name = Name of t h e  v a r i a b l e s  a s  r e c o r d e d  i n  t h e  
d a t a  bank. 



Note:  The program w i l l  go t o  t h e  UPTRAN PARAMETER 
LINE i f  p a = l  o r  t o  t h e  ADDITIONAL LABEL 
LINE(S)  i f  pa=@ o r  2 .  

3 .  FORMAT LINE(S) ( I F  d b  = 21 3 OR 4) 

FORMAT - - For example:  ( 6 F 1 0 . 3 ) .  The p rogram w i l l  
r e a d  t h e  d a t a  f rom u n i t  9 which is a s s i g n e d  
t o  t r a n d a t a  f i l e .  The t r a n d a t a  f i l e  must 
h a v e  t h e  d a t a  o r g a n i z e d  by o b s e r v a t i o n  i f  
db=2  o r  by v a r i a b l e  i f  d b = 3  o r  4  ( e i t h e r  a  
row o r  a  column o f  t h e  Z m a t r i x  i s  r e a d  and 
t h e r e  a r e  mn-ml+l o f  t h e m ) .  F o l l o w i n g  t h e  
d a t a  l i n e s  a r e  t h e  l a b e l s  f o r  t h e  d a t a  w i t h  
o n e  l a b e l  typed  p e r  l i n e  i n  a  l e f t  a d j u s t e d  
f i e l d .  

With db=4 t h e  f o r m a t  i s  r e a d  o n l y  w i t h  t h e  
f i r s t  d a t a  s e t .  A l s o  l a b e l s  a r e  r e a d  a s  t h e  
f i r s t  word of e a c h  s e r i e s .  

(Maximum s i z e  of t h e  Z m a t r i x  i s  maxl o b s e r -  
v a t i o n  w i t h  maxc v a r i a b l e s . )  

4.  ADDITIONAL LABEL LINE(S) 

The l a b e l s  a r e  t y p e d  one  p e r  l i n e ,  l e f t  ad-  
j u s t e d .  I f  t h e  number of v a r i a b l e s  i n  t h e  Z 
m a t r i x  is i n c r e a s e d  i n  SUBROUTINE DATRAN, 
a d d i t i o n a l  l a b e l s  mus t  be r e a d .  The program 
w i l l  a u t o m a t i c a l l y  r e a d  l a b e l s  f o r  t h e  a d d i -  
t i o n a l  v a r i a b l e s .  However,  t h e  u s e r  c a n  
o v e r r i d e  t h e  number t o  be  r e a d .  The p rogram 
r e a d s  l a b e l s  f o r  t h e  v a r i a b l e s  m l  t h r o u g h  
mn; m l  e q u a l s  t h e  number o f  v a r i a b l e s  be- 
f o r e  SUBROUTINE DATRAN p l u s  1, and mn, which 
t h e  u s e r  must s e t  i n  SUBROUTINE DATRAN, 
e q u a l s  t h e  t o t a l  number of v a r i a b l e s .  I f  m l  
i s  s e t  e q u a l  t o  1 i n  SUBROUTINE DATRAN a n  
e n t i r e  new s e t  of l a b e l s  w i l l  be r e a d .  I f  
m l  i s  s e t  g r e a t e r  t h a n  mn, t h e  l a b e l s  w i l l  
n o t  be r e a d .  

5 .  TRANSFER LINE(S) ( I F  n s p  > 0  AND a s p  = 0) 

i c  num name n l  no new i y  i p  i b  ( t h e r e  a r e  n s p  l i n e s )  



i c  - - Column in  t h e  Z mat r ix  where t h e  v a r i a b l e  i s  
s t o r e d .  

- - "Cont ro l  d" ( e o f )  t o  end TRANSFER LINE(S) 
premature ly .  

num = Logica l  record  number of t h e  v a r i a b l e .  De- 
f a u l t  va lue  is ns+ l .  

name = Name of t h e  v a r i a b l e ,  l e f t  a d j u s t e d .  De- 
f a u l t  va lue  is t h e  l a b e l  from t h e  i c  column. 

n  1 - - Row of obse rva t ion  of yea r  i y  and pe r iod  i b .  
D e f a u l t  va lue  is 1. 

no - - Las t  row of d a t a .  no-n l+l  is t h e  number of 
o b s e r v a t i o n s  taken .  D e f a u l t  va lue  i s  no 
from t h e  UPTRAN PARAMETER L I N E .  

new = 0  I f  t h e  v a r i a b l e  is a l r e a d y  on t h e  d a t a  bank, 
o r  s e r i e s  i s  empty. 

= 888 To c r e a t e  a  new s e r i e s  over  an o ld  s e r i e s .  

i y  = S t a r t i n g  year  of t h e  s e r i e s .  D e f a u l t  va lue  
is  iy2.  

i p  = Number of p e r i o d s  pe r  y e a r .  D e f a u l t  va lue  
i s  ip2 .  

i b  = S t a r t i n g  pe r iod  of t h e  s e r i e s .  De fau l t  
va lue  is  ib2 .  

Note: I f  pa=2 on t h e  UPTRAN PARAMETER L I N E  t h e  
program w i l l  now read  ano the r  UPTRAN PARAME- 
T E R  LINE. 

G .  LIST LOCATION L I N E  (S)  (IJ < < 181) 

The user  has t h e  o p t i o n  t o  l i s t  p a r t  of t h e  
d a t a  bank by typ ing  l i s < l - 0 1  on PARAMETER 
L I N E .  The user  must t ype  l o g i c a l  record  
numbers f o r  t h e  s e r i e s  t h a t  a r e  t o  be l i s t -  
ed.  A maximum of 20 can be typed a t  one 
t ime.  Af te r  t h e  f i r s t  l i s  a r e  l i s t e d  on t h e  
o u t p u t  f i l e ,  t h e  program w i l l  r e q u i r e  anoth-  
e r  LIST LOCATION LINE(S) u n t i l  a  "Cont ro l  d" 
( e o f )  i s  typed.  I f  t he  numbers a r e  i n  a  se -  
quence,  then only  t h e  f i r s t  number should be 
typed.  Up t o  maxc can be l i s t e d  i n  t h i s  
c a s e .  



H .  PUNCH LOCATION LINE(S) 

This  opt ion is t h e  same a s  the  l i s t  opt ion 
except t h a t  the  s e r i e s  a r e  w r i t t e n  t o  t h e  
punch f i l e  as bcd card  images. A l l  leading 
and t r a i l i n g  zeros  a r e  removed and t h e  
parameters a r e  co r rec ted  accordingly .  This 
opt ion can be used, and should be used, t o  
compress a  f i l e .  F i r s t  the  punch f i l e  is 
moved t o  databank f i l e  and d a t a l  f i l e  d e l e t -  
ed. Second, the  d a t a  bank ( d a t a l  f i l e )  i s  
r ec rea ted .  This option can be used t o  reord- 
e r  a  da ta  bank i f  necessary.  However, i f  
t h e  user simply wants t o  compress the  d a t a  
f i l e ,  npu=999 is used and t h e  PUNCH LOCATION 
LINE(S) a r e  not required t o  provide a  punch 
f i l e .  



V I  FILES USED BY BANK 

FILE NAME USE 

1 d a t a 1  A s  t h e  random reco rd  f i l e  ( R R )  f o r  t he  d a t a  
bank. 

4 databank To r e c r e a t e  an RR f i l e  from t h e  bcd c a r d  i m -  
age  f i l e  produced by t h e  punch o p t i o n .  

5 t e r m i n a l  To type  i n fo rma t ion  f o r  t h e  program. 

6 t e r m i n a l  To r e c e i v e  prompts and o t h e r  i n fo rma t ion  
from t h e  program. 

7 punch To c r e a t e  a  bcd c a r d  image f i l e  of t h e  R R  
f i l e  wi th  a l l  l e a d i n g  and t r a i l i n g  z e r o s  
supp re s sed .  This  o p t i o n  is  u s e f u l  f o r  t ak -  
ing  your d a t a  t o  o t h e r  computer c e n t e r s .  

8 o u t p u t  For l i s t i n g  of t h e  d a t a  and documentat ion.  
Af t e r  t h e  program is  completed t h i s  f i l e  can 
be l i s t e d  on t h e  l i n e  p r i n t e r .  

9 t r a n d a t a  For i npu t  d a t a  f o r  SUBROUTINE UPTRAN. 

Narning:  S ince  i t  is p o s s i b l e  t o  d e s t r o y  an R R  f i l e  
t h e  user  should use  t h e  ~ u n c h  o p t i o n  and 
always have a  bcd copy of h i s  d a t a  bank on 
h i s  " f s "  t a p e .  The punch f i l e  m u s t  be moved 
t o  t h e  databank f i l e  b e f o r e  t h e  program can 
read  t h e  f i l e  t o  r e c r e a t e  t h e  d a t a  bank. 
T h i s  procedure  w i l l  a l s o  remove any unused 
space  from t h e  R R  f i l e .  The u se r  should a l -  
ways have a  copy of d a t a l  on h i s  " f s "  t a p e .  
Once a  f i l e  has been r e c r e a t e d  and checked,  
t h e  o ld  f i l e s  should be removed. 

VII EXAMPLES 

The u se r  must keep g c u r r e n t  copy of h i s  d a t a l  f i l e  on --- 
his " f s "  tape. I t  is very  e a s y  t o  d e s t r o y  an R R  f i l e  s o  the 
computer  can no longer  read i t .  T h i s  can h a p ~ e n  when an e r -  
r o r  o c c u r s  and t h e  random i n d i c e s  a r e  no t  w r i t t e n  t o  t h e  
f i l e .  The user  can p r o t e c t  h imse l f  a g a i n s t  such an e r r o r  by 
having  a  s p a r e  copy of t h e  d a t a l  f i l e  on h i s  " f s "  t a p e  o r  hy 
naking  a  temporary d u p l i c a t e  copy of d a t a l .  This  is done bv 
t y p i n g  ( a f t e r  a  % )  c p  d a t a l  e x d a t a l .  Be s u r e  t o  remove ex- 
d a t a l  a f t e r  you a r e  c e r t a i n  t h a t  t h e  upda t e s  work. I f  t he  
upda t e s  f a i l e d  and you can no longer  open your R R  f i l e ,  t y?e  



( a f t e r  t h e  % )  c p  e x d a t a l  d a t a l .  T h i s  w i l l  p u t  y o u  b a c k  a t  
t h e  b e g i n n i n g  a n d  y o u  c a n  t r y  a g a i n .  

T o  c h e c k  a  d a t a  b a n k  y o u  m u s t  f i r s t  h a v e  t h e  %. You b 

t h e n  t y p e  b a n k . 0  a n d  l i s t  t h e  l a s t  f e w  s e r i e s .  I f  y o u  h a v e  
d e s t r o y e d  t h e  d a t a l  f i l e  y o u  w i l l  n o t  b e  a b l e  t o  l i s t  y o u r  
d a t a  s e r i e s .  

I n  t h e  f o l l o w i n g  e x a m p l e s  t h e  u s e r  t y p e s  o n l y  t h e  l i n e s  
m a r k e d  w i t h  a  T. T h e  p r o g r a m  e c h o e s  b a c k  t h e  l i n e s  m a r k e d  
w i t h  a n  E. T h e  e c h o  l i n e s  h a v e  t h e  d e f a u l t  v a l u e s  f i l l e d  
i n .  I n  t h i s  s e t  o f  e x a m p l e s ,  a  d a t a  b a n k  is  c r e a t e d  a n d  up- 
d a t e d  s e v e r a l  t i m e s .  

When y o u  a r e  f i n i s h e d  a n d  h a v e  t h o r o u g h l y  c h e c k e d  y o u r  
d a t a  b a n k ,  t y p e  ( a f t e r  a  % )  rm e x d a t a l .  

A. EXAMPLE 1: ADDING DATA FROM A TRANDATA FILE 

T h i s  i s  t h e  e a s i e s t  way t o  a d d  l a r g e  q u a n t i t i e s  o f  d a -  
t a .  T h e  d a t a  f i l e  c a n  b e  t y p e d  by a n y o n e  who knows how t o  
p r o d u c e  a  f i l e ,  h o w e v e r ,  c a r e  s h o u l d  b e  t a k e n  i n  k e e p i n g  t h e  
f i l e  f o r m a t s  c o n s i s t e n t .  T h i s  w i l l  g r e a t l y  f a c i l i t a t e  p l a c -  
i n g  t h e  d a t a  s e r i e s  o n  t h e  d a t a  b a n k .  

1. LISTING OF TERMINAL INPUT AND OUTPUT LINES 

I n  t h i s  e x a m p l e  t w o  s e r i e s  a r e  r e a d  f r o m  t h e  t r a n d a t a  
f i l e .  The  l a b e l s  f o r  t h e  s e r i e s  a r e  t y p e d  a t  t h e  b o t t o m  o f  
t h e  t r a n d a t a  f i l e ,  o n e  p e r  l i n e .  T h e  u s e r  h a s  u s e d  t h e  au-  
t o m a t i c  o p t i o n  t o  p l a c e  t h e  f i r s t  t w o  s e r i e s  f r o m  t h e  Z ma- 
t r i x  t o  t h e  d a t a  b a n k .  O n l y  f o u r  l i n e s  w e r e  t y p e d :  I T ,  9T, 
1 2 T ,  a n d  15T.  L i n e  2  s a y s  a  d a t a l  f i l e  w a s  c r e a t e d .  L i n e  
8 2  s a y s  t h e  f i l e  had  3  r a n d o m  r e c o r d s :  t w o  r e c o r d s  f o r  d a t a  
s e r i e s  a n d  o n e  r e c o r d  f o r  t h e  d a t a  b a n k  p a r a m e t e r s .  

% b a n k . 0  
f i l e  named d a t a l  w a s  c r e a t e d  

new i n d e x  f o r  1 w i t h  f i l e  name d a t a l  
r e c o r d  number 1 f o r  u n i t  1 w a s  e m p t y  
b a n k  by  m o r r i s  n o r m a n  
i i a s a  v e r s i o n  f e b r u a r y  1 9 7 7  
m a x s =  3 6  maxns= 400  maxc= 3 0  m a x l =  1 0 0  

u p  l i s  n o 1  i y 2  i p 2  i b 2  l d o  i t  i r e  i p a  n p u  n a d  
30 46  1 

0  0 3 0 4 6  1 1  P 1 0  0 B 0  
n l  no m l  mn d b  p a  n s p  a p s  c f  t r  i y  i p  i b  

2  2  2  1 
1 3 0  1 2  2  0  2  1 1  0 4 6  1 1  

t y p e  i n  f o r m a t  
( 1 0 ~ ~ 2 f 1 1 . 3 )  
v a r i a b l e  f o r m a t  w a s ( 1 0 ~ ~ 2 f 1 1 . 3 )  



r e a d s  f r o m  t r a n d a t a  f i l e  
1 1 g n p S 7 2  1 3 0  0 4 6  1 1  

s e r i e s  was u p d a t e d  
1 1946-  1 477.600 
2  1947-  1 468 .300  
3  1948-  1 487.700 
4  1949-  1 490.706 
5  1950-  1 533 .508  
6  1951-  1 576.500 
7  1952-  1 598.500 
8  1953-  1 621.800 
9  1954-  1 613.700 

1 8  1955-  1 654.800 
11 1956-  1 668.800 
1 2  1957-  1 680 .900  
1 3  1958-  1 679.500 
1 4  1959-  1 720.400 
1 5  1968-  1 736.800 
1 6  1961-  1 755.300 
1 7  1962-  1 799.100 
1 8  1963-  1 830.700 
1 9  1964-  1 874.400 
20 1965-  1 925.900 
2 1  1966-  1 981.000 
22 1967-  1 1007.700 
23  1968-  1 1051 .808  
24 1969-  1 1078.800 
25 1970-  1 1075.300 
26 1971-  1 1107.500 
27 1972-  1 1171 .100  
28  1973-  1 1233 .400  
29 1974-  1 1216.700 
30 1975-  1 1186.400 

2  2  cS72  1 3 0  0 4 6  1 1  
se r i e s  was u p d a t e d  
1 1946-  1 301.400 
2  1947- 1 306.200 
3  1948-  1 312. E08 
4 1949 -  1 320.0011 
5  1950-  1 338.100 
6  1951-  1 342.308 
7  1952-  1 350.900 
8 1953-  1 364.200 
9  1954-  1 370.900 

1 8  1955-  1 395.180 
11 1956-  1 406.300 
1 2  1957-  1 414.700 
1 3  1958-  1 419.080 
14  1959-  1 441.500 
1 5  1960-  1 453.080 
1 6  1961-  1 462.288 
1 7  1962-  1 482.900 



1 8  1963-  1 
1 9  1964-  1 
20 1965-  1 
21 1966-  1 
22 1967-  1 
23 1968-  1 
24 1969-  1 
25 1970-  1 
26 1971-  1 
27 1972-  1 
28  1973-  1 
29 1974-  1 
30 1975-  1 
c l o s e d  i n d e x  

501.400 
528.700 
558.100 
586.100 
603.200 
633.400 
655.400 
668.900 
691.000 
733 .800  
766.300 
759.  E00 
766 .600  

f o r  1 w i t h  3  w o r d s  

c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  2  w o r d s  
% b y e  

2. LISTING OF TRANDATA FILE - 

T h i s  f i l e  m u s t  b e  p r e p a r e d  by t h e  u s e r  b e f o r e  t h e  exam- 
p l e  c a n  be r u n .  The  f i e l d s  c a n  b e  s e p a r a t e d  by commas, a n d  
t h e  f i r s t  two c o l u m n s  a r e  n o t  n e c e s s a r y ;  h o w e v e r ,  t h e s e  
c o l u m n s  a r e  h e l p f u l  f o r  c h e c k i n g  t h e  i n p u t  d a t a .  The t r a i l -  
i n g  z e r o s  a f t e r  t h e  d e c i m a l  a r e  a l s o  n o t  n e c e s s a r y .  

Keep  i n  mind:  t h e  f o r m a t  s t a t e m e n t  i s  d i f f i c u l t  t o  
make f rom a  c a r e l e s s l y  t h r o w n  t o g e t h e r  t r a n d a t a  f i l e ;  t h e r e -  
f o r e ,  much e f f o r t  s h o u l d  b e  t a k e n  i n  p r o v i d i n g  a  n e a t  t r a n -  
d a t a  f i l e  f r o m  t h e  s t a r t .  L i n e  15T was  t h e  f o r m a t  f o r  t h i s  
d a t a .  Fo r  a n y  p a r t i c u l a r  t r a n d a t a  f i l e  t h e  s e r i e s  m u s t  
s t a r t  w i t h  t h e  same d a t a .  Fo r  s e r i e s  w i t h  d i f f e r e n t  s t a r t -  
i n g  d a t a ,  a d d  l e a d i n g  z e r o s  o r  p l a c e  i n  s e p a r a t e  t r a n d a t a  
f i l e s .  



B. ACDING DOCUMENTATION FOR THE DATA SERIES 

A d a t a  f i l e  s h o u l d  a l w a y s  h a v e  d o c u m e n t a t i o n .  A  u s e r  
w i l l  s a v e  h i m s e l f  a  l o t  o f  g r i e f  a n d  t r o u b l e  b y  a l w a y s  p l a c -  
i n g  d o c u m e n t a t i o n  o n  t h e  d a t a  f i l e  i m m e d i a t e l y  a f t e r  a  
s e r i e s  is a d d e d .  SIM c a n  r e a d  t h e  d o c u m e n t a t i o n  f i l e .  T h i s  
a l l o w s  d e f i n i t i o n  o f  a  v a r i a b l e  t o  b e  p u l l e d  d i r e c t l y  f r o m  
t h e  d a t a  f i l e .  T h e  u s e r  s h o u l d  a l w a y s  i n c l u d e  u n i t s  a n d  t h e  
s o u r c e  w i t h  t a b l e  number o r  p a g e  number .  

1. LISTING OF TERMINAL INPUT AND CUTPUT LINES 

I n  t h i s  e x a m p l e ,  t h e  u s e r  a d d s  d o c u m e n t a t i o n  f o r  s e r i e s  
1 a n d  2. N o t e  t h a t  t h e  d o c u m e n t a t i o n  f o r  ~ $ 7 2  w a s  n o t  com- 
p l e t e d  i n  l i n e  26T. T h e  u s e r  f i n i s h e d  t h e  d o c u m e n t a t i o n  
s t a r t i n g  w i t h  w o r d  3  by t y p i n g  l i n e  31T a n d  t h e n  l i n e  36T. 
On l i n e  31T,  t h e  name is n o t  r e q u i r e d  b e c a u s e  ~ $ 7 2  w a s  t h e  
l a s t  s e r i e s  u p d a t e d .  L i n e  41T is  u s e d  t o  a d d  a  h e a d i n g  f o r  
t h e  d o c u m e n t a t i o n .  T h e  a c t u a l  h e a d i n g  w a s  t y p e d  i n  l i n e  
46T.  On l i n e  51T $ $ $  is t y p e d  t o  e n d  t h e  r e a d i n g  o f  UPDATE 
LINE ( S )  . 

% b a n k .  o  
o p e n e d  i n d e x  f o r  1 w i t h  3  w o r d s  f i l e  name d a t a 1  
o p e n  s u b  i n d e x  f o r  1 w i t h  2  w o r d s  
b a n k  by  m o r r i s  n o r m a n  
i i a s a  v e r s i o n  f e b r u a r y  1 9 7 7  
maxs= 3 0  maxns= 400  maxc= 3 0  m a x l =  1 0 0  

u p  l i s  n o 1  i y 2  i p 2  i b 2  l d o  i t  i r e  i p a  n p u  n a d  
1 30 4 6  
1 0 3 0 4 6  1 1  0  0  0  0 0 0  

num name i y  i b  new n o  i p  
1 g n p S 7 2  6 6 6  
1 q n p S 7 2  46  1 6 6 6  0 1 

t y p e  i n  d o c u m e n t a t i o n  f r o m  word  1 t o  9 



1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  
g r o s s  n a t i o n a l  p r o d u c t , b i l l i o n s  of $ 7 2  s c b l  

1 $ 2  $ 3  $ 4  $ 5  $ 6 $ 7  
g r o s s  n a t i o n a l  p r o d u c t , b i l l i o n s  of $ 7 2  s c b l  

s e r i e s  was updated 
num name iy  i b  new no i p  

2  ~ $ 7 2  6 6 6  
2  ~ $ 7 2  4 6  1 6 6 6  0 1 

type  i n  documentat ion from word 1 t o  9 

1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  
pe r sona l  consumption 
1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  

pe r sona l  consumption 
s e r i e s  was updated 

num name i y  i b  new no i p  
2  3  6  6  6 
2  ~ $ 7 2  3  1 6 6 6  0 1 

type  in  documentat ion from word 3  t o  9  

3  $ 4  $ 5  $ 6 $ 7  $ 8 $ 9  
t i o n  , b i l l i o n s  of $ 7 2  s c b l  
1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  

pe r sona l  consumption , b i l l  i ons  of $ 7 2  s c b l  
s e r i e s  was updated 

num name i y  i b  new no i p  
5 5 5  

0 0 0 5 5 5  0 0 
type  i n  documentat ion from word 1 t o  9 

1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  
s c b l  = survey  of c u r r e n t  b u s i n e s s  jan 1 9 7 6  p t  1 
1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  

s c b l  = survey  of c u r r e n t  bus ines s  jan 1 9 7 6  p t  1 
s e r i e s  was updated 

num name i y  i b  new no i p  
$ $ $  

0 $ $ $  0 0  0 0 0  
c l o s e d  index f o r  1 wi th  6 words 

c lo sed  sub  index on lun  1 with 2  words 
c lo sed  sub  index on lun  1 wi th  3  words 

% bye 

C. ADDING A SERIES C R E A T E D  IN SUBROUTINE DATRAN 

I n  t h i s  example SUBROUTINE DATRFN was taken  from sec-  
t i o n  d a t r a n . f .  The user  must p r e p a r e  SUBROUTINE D A T R A N  wi th  
t h e  e d i t o r .  Line 1 T  compiles  SUBROUTINE DATRAN,  and l i n e  2T 
l o a d s  t he  o b j e c t  f i l e s  of BANK wi th  t h e  R R  r o u t i n e s .  A load 
module bank.0 is produced and d a t r a n . o b j  i s  removed. Af t e r  



t h e  s e r i e s  i s  p l a c e d  o n  t h e  d a t a  f i l e ,  a n d  b a n k . 0  t e r -  
m i n a t e s ,  l i n e  63T i s  t y p e d  t o  e x e c u t e  b a n k . 0  a g a i n .  T h i s  
time t h e  d o c u m e n t a t i o n  f o r  t h e  t h i r d  s e r i e s  is  a d d e d .  

1. LISTING OF TERMINAL INPUT A N D  OUTPUT LINES - 

On l i n e  74T t h e  u s e r  t y p e s  t h e  wrong  name.  You c a n n o t  
u p d a t e  a  s e r i e s  i f  y o u  u s e  t h e  w r o n g  name.  On l i n e  7ET, t h e  
u s e r  r e t y p e s  t h e  u p d a t e  r e q u e s t s  w i t h  t h e  c o r r e c t  name.  

% f t n  -c d a t r a n . f  
% s h  l d o b j  
s i m d a t . 0 b - j :  n o n  e x i s t e n t  
% b a n k . 0  

o p e n e d  i n d e x  f o r  1 w i t h  6  w o r d s  f i l e  name d a t a 1  
o p e n  s u b  i n d e x  f o r  1 w i t h  2  w o r d s  
o p e n  s u b  i n d e x  f o r  1 w i t h  3  w o r d s  
b a n k  b y  m o r r i s  norman 
i i a s a  v e r s i o n  f e h r u a r y  1 9 7 7  

maxs= 3 6  maxns= 400 maxc= 3 0  m a x l =  10E 
u p  l i s  n o 1  i y 2  i p 2  i b 2  l d o  i t  i r e  i p a  npu n a d  

30 46  1 
0  0 3 0 4 6  1 1  0  1 0  8  0  0  

n l  no m l  mn d b  p a  n s p  a p s  c f  t r  i y  i p  i b  
2  1 1 

1 3 0  1 2  0  0  1 0  3  1 4 6  1 1  
t y p e  i n  k s e t  c a r d  l o c a t i o n s  1 t o  2  

2 , l  
2  1 

l d a t a  r e a d  f r o m  b a n k  n o  i y  i p  i b  
1 2  ~ $ 7 2  30 46 1 1 
2  1 g n p $ 7 2  3 0  4 6  1 1 

t y p e  i n  l a b e l s  f o r  c o l u m n s  3  t o  3  o n e  / l i n e  
c / g n p  

i c  num name n l  n o n e w  i y  i p  i b  
3 3  
3  3  c / g n p  1 3 0  4 6  1 1  

s e r i e s  w a s  u p d a t e d  
1 1 9 4 6 -  1 0 . 6 3 1  
2  1 9 4 7 -  1 0 .654  
3  1 9 4 8 -  1 0 . 6 4 1  
4  1 9 4 9 -  1 0.652 
5  1 9 5 0 -  1 0 .634  
6 1 9 5 1 -  1 (21.594 
7  1 9 5 2 -  1 0 .586  
8  1 9 5 3 -  1 0 .586  
9  1 9 5 4 -  1 0.604 

1 0  1 9 5 5 -  1 0 . 6 0 3  
11 1 9 5 6 -  1 8 .608  
1 2  1 9 5 7 -  1 El. 609  
1 3  1 9 5 8 -  1 0.617 
1 4  1 9 5 9 -  1 0 . 6 1 3  



1 5  1 9 6 0 -  1 
1 6  1 9 6 1 -  1 
1 7  1 9 6 2 -  1 
1 8  1 9 6 3 -  1 
1 9  1 9 6 4 -  1 
20 1 9 6 5 -  1 
2 1  1 9 6 6 -  1 
2 2  1 9 6 7 -  1 
23 1 9 6 8 -  1 
24 1 9 6 9 -  1 
2 5  1 9 7 0 -  1 
26 1 9 7 1 -  1 
2 7  1 9 7 2 -  1 
2 8  1 9 7 3 -  1 
2 9  1 9 7 4 -  1 
30 1 9 7 5 -  1 
c l o s e d  i n d e x  

0 . 6 1 5  
0 . 6 1 2  
0 . 6 0 4  
0 . 6 0 4  
0 . 6 0 5  
0 . 6 0 3  
0 . 5 9 7  
0 . 5 9 9  
0 . 6 0 2  
0 . 6 0 8  
0 . 6 2 2  
0 . 6 2 4  
0 . 6 2 6  
0 . 6 2 1  
0 . 6 2 8  
0 . 6 4 6  

f o r  1 w i t h  7  w o r d s  

c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  3  w o r d s  
c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  3  w o r d s  

% b a n k . 0  
o p e n e d  i n d e x  f o r  1 w i t h  7  w o r d s  f i l e  name d a t a 1  
o p e n  s u b  i n d e x  f o r  1 w i t h  3  w o r d s  
o p e n  s u b  i n d e x  f o r  1 w i t h  3  w o r d s  
b a n k  b y  m o r r i s  n o r m a n  
i i a s a  v e r s i o n  f e b r u a r y  1 9 7 7  
m a x s =  3 6  m a x n s =  4 0 0  maxc= 3 0  m a x l =  1 0 0  

u p  l i s  n o 1  i y 2  i p 2  i b 2  l d o  i t  i r e  i p a  n p u  n a d  
1 
I 

1 0 0 0 1 1 0 0 0 0 n 0  
num name i y  i b  new n o  i p  

3  c / g n o  6 6 6  
3  c / g n o  0  1 6 6 6  0  1 

s e r i e s  name w a s  c / g n p  m u s t  h a v e  c o r r e c t  name t o  u p d a t e  
num name i y  i b  new n o  i p  

3  c / g n p  6 6 6  
3  c / g n p  0  1 6 6 6  0  1 

t y p e  i n  d o c u m e n t a t i o n  f r o m  w o r d  1 t o  9  

1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  $ 
r a t i o  o f  c o n s u m p t i o n  t o  g n p  i n  $ 7 2  
1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  $ 

r a t i o  o f  c o n s u m p t i o n  t o  g n p  i n  $ 7 2  
s e r i e s  w a s  u p d a t e d  

num name i y  i b  new n o  i p  
$ $ $  

0  $ $ $  0 0  0 0 B  
c l o s e d  i n d e x  f o r  1 w i t h  8  w o r d s  

c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  3  w o r d s  
c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  4  w o r d s  

% b y e  



ADDING SERIES AND DOCUMENTATION WITH UPDfiTE OPTIONS D* - pp 

1. LISTING OF TERMINAL INPUT AND OUTPUT LINES 

T h i s  is t h e  n o r m a l  way t o  a d d  o n e  o r  two  s e r i e s .  T h e  
u p d a t e  o p t i o n s  a r e  e x t r e m e l y  u s e f u l  f o r  c o r r e c t i n g  e r r o r s  i n  
d a t a .  By a p p r o p r i a t e l y  c h o o s i n g  i y  a n d  i b  t h e  u s e r  c a n  
c h a n g e  a n y  number  w i t h o u t  t h e  r e s t .  n o  w i l l  t a k e  i t s  d e -  
f a u l t  v a l u e s  e x p l a i n e d  u n d e r  UPCATE L I N E ( S ) .  

I n  t h i s  e x a m p l e  o n e  s e r i e s  is a d d e d  by t y p i n g  t h e  l i n e s  
b e t w e e n  1 2  a n d  3 0  m a r k e d  w i t h  a  T. T h e  s e r i e s  i s  w r i t t e n  t o  
t h e  d a t a  f i l e  a n d  t h e n  l i s t e d  o n  t h e  t e r m i n a l .  T h e  u s e r  
t h e n  c o r r e c t s  t h e  m i s t a k e  b y  t y p i n g  l i n e s  64T a n d  67T. T h e  
v a l u e  f o r  1 9 6 6  ( l i n e  5 3 )  s h o u l d  h a v e  b e e n  1 6 1 . 3 .  N o t e  t h a t  
i t  is  n o t  n e c e s s a r y  t o  t y p e  t h e  name o n  l i n e  64T s i n c e  i S 7 2  
w a s  t h e  l a s t  s e r i e s  u p d a t e d .  T h e  l a s t  z e r o s  o f  a s i n g l e  up- 
d a t e  l i n e  a r e  i g n o r e d .  I f  t h e  u s e r  w a n t s  a  z e r o  o v e r  a  
n u m b e r ,  t h e  no w o u l d  n e e d  a  v a l u e  ( n o = l ) .  I n  l i n e  1 0 1 T ,  t h e  
u s e r  c a l l s  f o r  d o c u m e n t a t i o n .  I n  l i n e  1 0 6 T ,  t h e  d o c u m e n t a -  
t i o n  is a d d e d .  

% b a n k . 0  
o p e n e d  i n d e x  f o r  1 w i t h  8  w o r d s  f i l e  name d a t a 1  

o p e n  s u b  i n d e x  f o r  1 w i t h  3  w o r d s  
o p e n  s u b  i n d e x  f o r  1 w i t h  4  w o r d s  
b a n k  b y  m o r r i s  n o r m a n  
i i a s a  v e r s i o n  f e b r u a r y  1 9 7 7  
m a x s =  3 6  m a x n s =  4 0 0  maxc= 3 0  m a x l =  1 0 0  

u p  l i s  n o 1  i y 2  i p 2  i b 2  l d o  i t  i r e  i p a  n p u  n a d  
1 1 0 1  30 46 1 
1 1 0 1 3 0 4 6  1 1  1 0 0  0  0  0 

num name i y  i b  new n o  i p  
4  i s 7 2  
4  i s 7 2  46 1 0  3 0  1 

t y p e  d a t a  b e g i n i n g  i y =  4 6  1 w i t h  5 w o r d s , 6 /  l i n e  
7 1 . , 7 0 . 1 , 8 2 . 3 , 6 5 . 6 , 9 3 . 7  

7 1 . 0 0 0  7 0 . 1 0 0  8 2 . 3 0 0  6 5 . 6 0 0  9 3 . 7 0 0  
t y p e  d a t a  b e g i n i n g  i y =  5 1  1 w i t h  5  w o r d s , 6 /  l i n e  

94.1,83.2,85.6,83.4,104.1 
9 4 . 1 0 8  8 3 . 2 0 0  8 5 . 6 0 0  8 3 . 4 0 0  1 0 4 . 1 0 0  

t y p e  d a t a  b e g i n i n g  i y =  5 6  1 w i t h  5 w o r d s , 6 /  l i n e  
102.9,97.2,87.7,107.4,105.4 

1 0 2 . 9 0 8  9 7 . 2 0 0  8 7 . 7 0 0  1 0 7 . 4 0 0  1 0 5 . 4 0 0  
t y p e  d a t a  b e g i n i n g  i y =  6 1  1 w i t h  5  w o r d s , 6 /  l i n e  

103.6,117.4,124.5,132.1,150.1 
1 0 3 . 6 0 8  1 1 7 . 4 0 0  1 2 4 . 5 0 0  1 3 2 . 1 0 0  1 5 0 . 1 0 0  

t y p e  d a t a  b e g i n i n g  i y =  6 6  1 w i t h  5  w o r d s , 6 /  l i n e  
166.3,152.7,159.5,168.,154.7 

1 6 6 . 3 0 0  1 5 2 . 7 0 0  1 5 9 . 5 8 0  1 6 E . 0 0 0  1 5 4 . 7 0 0  
t y p e  d a t a  b e g i n i n g  i y =  7 1  1 w i t h  5  w o r d s , 6 /  l i n e  

166.8,188.3,207.4,180.,138.9 



166.800 188 .300  207.400 1 8 0 . 0 8 0  138 .900  
s e r i e s  was u p d a t e d  
1 1946-  1 71.000 
2  1947-  1 70.100 
3  1948-  1 82 .300  
4  1949-  1 65.600 
5 1950-  1 93.700 
6  1951-  1 94.100 
7  1952-  1 83 .200  
8  1953-  1 85 .600  
9  1954-  1 83 .400  

1 0  1955-  1 1 0 4 . 1 0 0  
11 1956-  1 102 .980  
1 2  1957-  1 97.200 
1 3  1958-  1 87.700 
14  1959-  1 107.400 
1 5  1960-  1 105.400 
1 6  1961-  1 103 .600  
1 7  1962-  1 117 .400  
1 8  1963-  1 124.500 
1 9  1964-  1 132.100 
20 1965-  1 150.100 
21 1966-  1 166.300 <- e r r o r  
22 1967-  1 152 .700  
23 1968-  1 159.500 
24 1969-  1 168.000 
25  1970-  1 154.700 
26 1971-  1 166.800 
27 1972-  1 188.300 
28 1973-  1 207.408 
29 1974-  1 180 .000  
38 1975-  1 138 .900  

num name i y  i b  new no  i p  
4  6  6  
4  i s 7 2  6 6 1  0 0 1  

t y p e  d a t a  b e g i n i n g  i y =  6 6  1 w i t h  5  w o r d s , 6 /  l i n e  
1 6 1 . 3  

161 .300  0 .000  0.000 0 .000  0 .000  
s e r i e s  was  u p d a t e d  
1 1946-  1 71.000 
2  1947-  1 70.100 
3  1948-  1 82 .300  
4  1949-  1 65.600 
5  1950-  1 93.700 
6  1951-  1 94.100 
7  1952-  1 83.200 
8  1953-  1 85 .600  
9  1954-  1 83 .400  

10  1955-  1 104.100 
11 1956-  1 102.900 
1 2  1957-  1 97.200 
1 3  1958-  1 87.700 



6 3  1 4  1 9 5 9 -  1 1 0 7 . 4 0 0  
8  4  1 5  1 9 6 0 -  1 1 0 5 . 4 0 0  
8  5  1 6  1 9 6 1 -  1 1 0 3 . 6 0 0  
8  6  1 7  1 9 6 2 -  1 1 1 7 . 4 0 0  
8  7 1 8  1 9 6 3 -  1 1 2 4 . 5 0 0  
8 8  1 9  1 9 6 4 -  1 1 3 2 . 1 0 0  
8  9  261 1 9 6 5 -  1 1 5 0 . 1 0 0  
9  0  21  1 9 6 6 -  1 1 6 1 . 3 0 0  
9  1 22 1 9 6 7 -  1 1 5 2 . 7 0 0  
9  2  23  1 9 6 8 -  1 1 5 9 . 5 0 0  
9  3  24 1 9 6 9 -  1 1 6 8 . 0 0 0  
9  4  25  1 9 7 0 -  1 1 5 4 . 7 0 0  
9  5  26  1 3 7 1 -  1 1 6 6 . 8 0 0  
9 6  2 7  1 9 7 2 -  1 1 8 8 . 3 0 0  
9  7  28  1 9 7 3 -  1 207 .480  
9  8  2 9  1 9 7 4 -  1 1 8 0 . 0 0 0  
9  9  30 1 9 7 5 -  1 1 3 8 . 9 0 0  
1 0 0  num name i y  i b  new n o  i p  
l 0 l T  4  666  
1 0 2 E  4  i s 7 2  46 1 6 6 6  0  1 
1 0 3  t y p e  i n  d o c u m e n t a t i o n  f r o m  word  1 t o  9  
1 0 4  
1 0 5  1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  $ 
l 0 6 T  g r o s s  p r i v a t e  i n v e s t m e n t , b i l l i o n s  o f  $ 7 2 , s c b l  
1 0 7  1 $ 2  $ 3  $ 4  $ 5  $ 6  $ 7  $ 
1 0 8 E  g r o s s  p r i v a t e  i n v e s t m e n t ,  b i l l i o n s  o f  $ 7 2 , s c b l  
1 0 9  s e r i e s  w a s  u p d a t e d  
1 1 0  num name i y  i b  new n o  i p  
l l l T  $ $ $ 
1 1 2 E  0 $ $ $  0 0  0  0  
1 1 3  c l o s e d  i n d t . <  f o r  1 w i t h  1 0  w o r d s  
1 1 4  
1 1 5  c l o s e d  s u b  i n d e x  o n  l u n l  w i t h  4  w o r d s  
1 1 6  c l o s e d  s u b  i n d e x  o n  l u n l  w i t h  5  w o r d s  
1 1 7  % b y e  

2. LIST OF OUTPUT FILE PRODUCED WITH LAST EXAMPLE - -- - 
T h i s  f i l e  s h o u l d  b e  l i s t e d  o n  t h e  l i n e  p r i n t e r  w i t h  

c a r r i a g e  c o n t r o l .  The  u s e r  s h o u l d  t y p e  ( a f t e r  a  % )  
a s a  o u t p u t  I l p r .  



9  1 9 5 4 -  1 6 1 3 . 7 0 0  3 7 0 . 9 0 0  
1 0  1 9 5 5 -  1 654 .800  3 9 5 . 1 0 0  
11 1 9 5 6 -  1 6 6 8 . 8 0 0  4 0 6 . 3 0 0  
1 2  1 9 5 7 -  1 6 8 0 . 9 0 0  4 1 4 . 7 0 0  
1 3  1 9 5 8 -  1 6 7 9 . 5 0 0  4 1 9 . 0 0 0  
1 4  1 9 5 9 -  1 720 .400  441 .500  
1 5  1 9 6 0 -  1 7 3 6 . 8 0 0  4 5 3 . 0 0 0  
1 6  1 9 6 1 -  1 7 5 5 . 3 0 0  4 6 2 . 2 0 0  
1 7  1 9 6 2 -  1 7 9 9 . 1 0 0  4 8 2 . 9 0 0  
1 8  1 9 6 3 -  1 830 .700  5 0 1 . 4 0 0  
1 9  1 9 6 4 -  1 874 .400  5 2 8 . 7 0 0  
2PI 1 9 6 5 -  1 9 2 5 . 9 0 0  5 5 8 . 1 0 0  
2 1  1 9 6 6 -  1 9 8 1 . 0 0 0  5 8 6 . 1 0 0  
2 2  1 9 6 7 -  1 1 0 0 7 . 7 0 0  6 0 3 . 2 0 0  
2 3  1 9 6 8 -  1 1 0 5 1 . 8 0 0  6 3 3 . 4 0 0  
2 4  1 9 6 9 -  1 1 8 7 8 . 8 0 0  6 5 5 . 4 0 0  
2 5  1 9 7 0 -  1 1 0 7 5 . 3 0 0  6 6 8 . 9 0 0  
2 6  1 9 7 1 -  1 1 1 0 7 . 5 0 0  6 9 1 . 0 0 0  
2 7  1 9 7 2 -  1 1 1 7 1 . 1 0 0  7 3 3 . 0 0 0  
2 8  1 9 7 3 -  1 1 2 3 3 . 4 0 0  7 6 6 . 3 0 0  
2 9  1 9 7 4 -  1 1 2 1 0 . 7 0 0  7 5 9 . 8 0 0  
3 0  1 9 7 5 -  1 1 1 8 6 . 4 0 0  7 6 6 . 6 0 0  

l v a r i a b l e s  i n  d a t a  b a n k  

1 g n p S 7 2  
2  ~ $ 7 2  
3  c / g n p  
4 i s 7 2  

l v a r i a b l e s  i n  d a t a  b a n k  

2  ~ $ 7 2  
3  c / g n p  
1 g n p S 7 2  
4  i s 7 2  

1 g e n e r a l  d e s c r i p t i o n  o f  d a t a  
s c b l  = s u r v e y  o f  c u r r e n t  b u s i n e s s  j a n  1 9 7 6  t a b - 1 . 2  

1 num l a b e l  d e f i n i t i o n  o f  v a r i a b l e  
2  ~ $ 7 2  p e r s o n a l  c o n s u m p t i o n , b i l l i o n s  o f  $ 7 2  s c b l  
3  c / g n p  r a t i o  o f  c o n s u m p t i o n  t o  g n p  i n  $ 7 2  
1 g n p $ 7 2  g r o s s  n a t i o n a l  p r o d u c t ,  b i l l i o n s  o f  $ 7 2  s c b l  
4  i s 7 2  g r o s s  p r i v a t e  i n v e s t m e n t , b i l l i o n s  o f  $ 7 2 , s c b l  

E .  CONDENSING THE DATA1 FILE 

I f  a  u s e r  i s  c o n t i n u a l l y  u p d a t i n g  a  d a t a  b a n k ,  a n d  t h e  
u p d a t e d  s e r i e s  a r e  l o n g e r  t h a n  t h e  o r i g i n a l  o n e ,  t h e  d a t a  
f i l e  w i l l  g r o w  i n  s i z e .  L o n g e r  r e c o r d s  a r e  w r i t t e n  a t  t h e  
e n d  o f  a  d a t a  f i l e .  U s i n g  t h e  p u n c h  o p t i o n  a n d  t h e n  c r e a t -  
i n g  t h e  d a t a  bank  w i l l  r e m o v e  a l l  u n u s e d  s p a c e .  A l l  l e a d i n g  
a n d  t r a i l i n g  z e r o s  w i l l  be  r e m o v e d .  T h e  p u n c h  f i l e  i s  i n  
b c d  c a r d  i m a g e s .  T h i s  f i l e  c a n  b e  l i s t e d  o r  e d i t e d  i f  
n e c e s s a r y .  



1. LISTING OF TERMINAL INPUT AND OUTPUT LINES 

T h e  u s e r  t y p e s  l i n e  1 T  a n d  9T t o  p r o d u c e  a p u n c h  f i l e .  
L i n e  15T moves  t h e  p u n c h  f i l e  t o  d a t a b a n k  f i l e .  BANK r e a d s  
o n l y  t h e  d a t a b a n k  f i l e  f o r  r e c r e a t i n g  a  d a t a  f i l e .  L i n e  1 6 T  
m o v e s  t h e  o r i g i n a l  d a t a l  f i l e  t o  a n  e x d a t a l  f i l e .  T h i s  i s  
n e c e s s a r y  f o r  t w o  r e a s o n s :  f i r s t ,  t h e  o l d  v e r s i o n  o f  d a t a l  
f i l e  m u s t  b e  removed  b e f o r e  a  new o n e  c a n  b e  c r e a t e d ,  a n d  
s e c o n d ,  t h e  new d a t a b a n k  f i l e  may h a v e  b e e n  made wrong  ( u s e r  
e r r o r ) .  By h a v i n g  a n  e x t r a  c o p y  y o u  g e t  a  s e c o n d  c h a n c e  t o  
make a n o t h e r  m i s t a k e .  

% b a n k . 0  
o p e n e d  i n d e x  f o r  1 w i t h  1 0  w o r d s  f i l e  name d a t a l  
o p e n  s u b  i n d e x  f o r  1 w i t h  4  w o r d s  
o p e n  s u b  i n d e x  f o r  1 w i t h  5  w o r d s  
b a n k  by  m o r r i s  n o r m a n  
i i a s a  v e r s i o n  f e b r u a r y  1 9 7 7  
m a x s =  3 6  m a x n s =  400  maxc= 3 0  m a x l =  1B0 

u p  l i s  n o 1  i y 2  i p 2  i b 2  l d o  i t  i r e  i p a  npu n a d  
999  

0 0 0 0 1 1 0 0 0 0 9 9 9 0  
c l o s e d  i n d e x  f o r  1 w i t h  l a  w o r d s  

c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  4  w o r d s  
c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  5 w o r d s  

% mv p u n c h  d a t a b a n k  
% mv d a t a l  e x d a t a l  
% b a n k . 0  

f i l e  named d a t a l  w a s  c r e a t e d  
new i n d e x  f o r  1 w i t h  f i l e  name d a t a l  

r e c o r d  number  1 f o r  u n i t  1 w a s  e m p t y  
b a n k  by  m o r r i s  norman 
i i a s a  v e r s i o n  f e b r u a r y  1 9 7 7  
maxs= 3 6  maxns= 400  maxc= 3 0  m a x l =  1 0 0  

u p  l i s  n o 1  i y 2  i p 2  i b 2  l d o  i t  i r e  i p a  npu  n a d  
2  

0 0 0 0 1 1 0 0 2 8 8 0  
r e c r e a t e s  a  d a t a  b a n k  f r o m  c a r d s  f r o m  d a t a b a n k  f i l e  
r e a d s  d o c u m e n t a t i o n s  f r o m  d a t a b a n k  f i l e  
c l o s e d  i n d e x  f o r  1 w i t h  l d  w o r d s  

c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  4  w o r d s  
c l o s e d  s u b  i n d e x  o n  l u n  1 w i t h  5 w o r d s  

% rm d a t a b a n k  
% b y e  



RR ROUTINES 
Random R e c o r d s  f o r  t h e  p d p l l  

I INTRODUCTION 

T h e  RR r o u t i n e s  a r e  a  p a c k a g e  o f  s i x  s u b r o u t i n e s  
d e s i g n e d  t o  s i m u l a t e  CDC MASS STORAGE INPUT/OUTPUT. T h e r e  
a r e  s e v e r a l  d i f f e r e n c e s  b e t w e e n  t h e  RR r o u t i n e  c a l l s  a n d  CDC 
m a s s  s t o r a g e  c a l l s .  A u s e r  who i s  f a m i l i a r  w i t h  t h e  CDC 
c a l l s  s h o u l d  p a y  c l o s e  a t t e n t i o n  t o  t h e  number o f  w o r d s  t h a t  
a r e  t o  b e  w r i t t e n  o r  r e a d .  

T h e  p d p l l  h a s  i n t e g e r  w o r d s  c o n s i s t i n g  o f  2 b y t e s ,  r e a l  
w o r d s  c o n s i s t i n g  o f  4 b y t e s ,  a n d  d o u b l e  p r e c i s i o n  w o r d s  c o n -  
s i s t i n g  o f  8  b y t e s .  T h e  u s e r  is r e q u i r e d  t o  c o n v e r t  t h e  
n u m b e r  o f  w o r d s  i n t o  t h e  number o f  i n t e g e r  e q u i v a l e n t s .  ( A  
r e a l  word  is c o n s i d e r e d  2 w o r d s  f o r  t h e  i n p u t / o u t p u t  c a l l s . )  

T h e  u s e r  m u s t  c l o s e  t h e  f i l e  w i t h  a  c a l l  t o  c l o s e m s  o r  
t h e  i n d e x  w i l l  n o t  b e  w r i t t e n .  An RR f i l e  w i t h o u t  a n  i n d e x  
a t  t h e  e n d  o f  t h e  RR r e c o r d s  c a n n o t  b e  o p e n e d .  T h e  f o l l o w -  
i n g  c a l l s  a r e  a v a i l a b l e :  

c a l l  openms ( l u n , i m s , l n g t h , t )  
c a l l  w r i t m s  ( l u n , f w a , n w d s , r n o r n )  
c a l l  r e a d m s  ( l u n , f w a , n w d s , r n o r n )  
c a l l  c l o s e m s  ( l u n )  
c a l l  o p e n i n  ( l u n ,  i x s ,  n w d s )  
c a l l  c l o s e i n ( l u n , i x s , n w d s )  

T h e  u s e  o f  t h e s e  s i x  r o u t i n e s  w i l l  b e  i n d i v i d u a l l y  
d e s c r i b e d  b e l o w .  T h e  l a s t  t w o  c a l l s  a r e  a  s u b s t i t u t e  f o r  
CDC c a l l  s t i n d x .  

I I FORMULATION 

T h e  R R  r o u t i n e s  a l l o w  t h e  u s e r  t o  w r i t e  a n d  r e a d  random 
r e c o r d s  w i t h o u t  k e e p i n g  t r a c k  o f  t h e i r  e x a c t  l o c a t i o n  o n  a  
f i l e .  W i t h  t h e  u s e  o f  t h e s e  r a n d o m  r e c o r d s ,  t h e  u s e r  c a n  
w r i t e  h i s  r e c o r d s  i n  a n y  o r d e r .  F o r  e x a m p l e ,  t h e  RR r e c o r d s  
c o u l d  b e  w r i t t e n  i n  t h e  o r d e r  o f  1 0 ,  8 ,  5 0 ,  2 .  T h e  a c t u a l  
f i l e  h a s  o n l y  f o u r  r e c o r d s ;  h o w e v e r ,  t h e  i n d e x  f o r  t h e  f i l e  
w i l l  now h a v e  50  w o r d s ,  b e c a u s e  t h e  5 0 t h  r e c o r d  w a s  w r i t t e n .  

T h e  R R  r o u t i n e s  k e e p  t r a c k  o f  w h e r e  t h e  r e c o r d s  a r e  
w r i t t e n  a n d  how many w o r d s  ( c o n s i s t i n g  o f  2 b y t e s )  a r e  i n  
e a c h  r e c o r d .  Each  r e c o r d  c a n  h a v e  a d i f f e r e n t  number  o f  
w o r d s .  I f  a  r e c o r d  is e x t e n d e d ,  i t  i s  w r i t t e n  a t  t h e  n e x t  



a v a i l a b l e  s p a c e  a t  t h e  e n d  o f  t h e  f i l e .  I f  a  r e c o r d  i s  
c h a n g e d ,  a n d  r e m a i n s  t h e  s a m e  l e n g t h  o r  is  s h o r t e n e d ,  i t  is 
w r i t t e n  b a c k  t o  i t s  o r i g i n a l  p o s i t i o n .  T h e  RR r o u t i n e s  o n l y  
k e e p  t r a c k  o f  t h e  p r e s e n t  l e n g t h  o f  a  r e c o r d .  I f ,  h o w e v e r ,  
t h e  r e c o r d  is l a t e r  e x t e n d e d  b a c k  t o  i t s  o r i g i n a l  l e n g t h ,  i t  
is  t h e n  w r i t t e n  a t  t h e  e n d  o f  t h e  f i l e .  B e c a u s e  o f  s p a c e  
l i m i t a t i o n s ,  t h e  t h i r d  v e c t o r  t h a t  k e p t  t r a c k  o f  t h e  o r i g i -  
n a l  l e n g t h  was  d e l e t e d  f r o m  t h e  RR r o u t i n e s .  I f  a  u s e r  is 
c o n t i n u a l l y  c h a n g i n g  t h e  s i z e  o f  t h e  r a n d o m  r e c o r d s ,  t h e  RR 
f i l e  w i l l  g r o w  i n  s i z e .  T h e  u s e r  m u s t  c o n d e n s e  h i s  f i l e  b y  
r e a d i n g  a l l  t h e  r e c o r d s  a n d  w r i t i n g  t h e m  t o  a  new f i l e .  

A t  p r e s e n t ,  t h e  f i l e  s i z e  is  l i m i t e d  t o  2 1 5  -1 b y t e s .  
Any w r i t m s  c a l l  w i l l  b e  i g n o r e d  i f  i t  e x c e e d s  t h e  maximum 
s i z e .  T h e  p r o g r a m  s a v e s  8 0 0  b y t e s  f o r  t h e  m a i n  i n d e x .  

I11 SUBROUTINE OPENMS 

c a l l  openms ( l u n ,  i m s , l n g t h ,  t )  

I f  a n  e x i s t i n g  f i l e  i s  o p e n e d ,  t h e  m a i n  i n d e x  is r e a d  
i n t o  c o m m o n / i n d e x / i m s ( 8 0 1 ) .  T h e s e  c a l l s  o p e n  a n  RR f i l e  
w i t h  l u n  a s  t h e  u n i t  d e s i g n a t o r ,  i m s  a s  t h e  f i r s t  w o r d  a d -  
d r e s s  o f  t h e  i n d e x  i n  c e n t r a l  memory, a n d  l n g t h  w h i c h  is  t h e  
l e n g t h  o f  t h e  i n d e x  + l .  The  + 1  is t o  b e  c o n s i s t e n t  w i t h  
CDC.  T h e  l e n g t h  m u s t  b e  g r e a t e r  t h a n  o r  e q u a l  t o  t h e  number 
o f  r e c o r d s  i n  t h e  f i l e  + l .  A f i l e  c a n  b e  o p e n e d  w i t h  a  
l o n g e r  i n d e x  t h a n  when i t  w a s  c l o s e d .  T h e s e  RR r o u t i n e s  d o  
n o t  a l l o w  r e f e r e n c i n g  t h r o u g h  a  name i n d e x .  t = O  f o r  a  f i l e  
is . r e f e r e n c e d  by  a  n u m b e r e d  i n d e x .  t = 3  w i l l  r e i n i t i a l i z e  a n  
e x i s t i n g  f i l e .  F o r  e x a m p l e :  

c o m m o n / i n d e x / i m s ( 8 0 1 )  
c a l l  openms ( 3 , i m s , l l , 0 )  

U n i t  3 is o p e n e d  f o r  a  maximum o f  1 0  r a n d o m  r e c o r d s .  
I t  is  n o t  n e c e s s a r y  t o  i n c l u d e  t h e  l a b e l  common u n l e s s  y o u  
w a n t  t o  t e s t  t h e  i n d e x .  

I V  SUBROUTINE WRITMS 

c a l l  w r i t m s  ( l u n , f w a , n w d s , r n o r n )  

T h i s  c a l l  t r a n s m i t s  d a t a  f r o m  c e n t r a l  memory t o  m a s s  
s t o r a g e .  l u n  is t h e  u n i t  d e s i g n a t o r ,  f w a  is t h e  c e n t r a l  
memory a d d r e s s  o f  t h e  f i r s t  word  o f  t h e  d a t a  a r e a .  nwds i s  
t h e  number o f  t r a n s f e r r e d  c e n t r a l  memory 2 b y t e  w o r d s .  I f  
nwds=0 t h e  RR r o u t i n e s  set nwds e q u a l  t o  t h e  number o f  w o r d s  
i n  t h e  r e c o r d .  I f  t h e  new r e c o r d  l e n g t h  e x c e e d s  t h e  o l d  
o n e ,  t h e  r e c o r d  is w r i t t e n  a t  t h e  eird o f  t h e  i n f o r m a t i o n .  
r n o r n  is t h e  random r e c o r d  n u m b e r .  T h e  r e c o r d  number  h a s  t h e  
l i m i t s  1 ( r n o r n  < l n g t h .  An e x a m p l e :  



common/zz/num,name,x(100) 
r e a l * 8  name ... 
num=50 
c a l l  w r i t m s  (3 ,numrnum*2+5 ,10 )  

I n  t h e  a b o v e  e x a m p l e  w o r d s  a r e  t r a n s m i t t e d  f r o m  l a b e l  
common s t a r t i n g  w i t h  t h e  f i r s t  word ,  num. T h e  u s e r  m u s t  
c a l c u l a t e  t h e  number o f  i n t e g e r  e q u i v a l e n t s  (number  o f  b y t e s  
d i v i d e d  by 2 ) ,  t h a t  is, 1 i n t e g e r ,  1 r e a l * 8 ,  and  50 r e a l  
e q u a l s  1 0 5  i n t e r g e r  e q u i v a l e n t s .  

V  SUBROUTINE READMS 

c a l l  r e a d m s  ( l u n ,  f w a , n w d s , r n o r n )  

T h i s  c a l l  t r a n s m i t s  d a t a  f r o m  mass  s t o r a g e  t o  c e n t r a l  
memory. l u n ,  fwa ,  nwds ,  r n o r n  a r e  t h e  same a s  f o r  w r i t m s .  
T h e  u s e r  c a n  a l w a y s  d o  a  r e a d m s  w i t h  nwds=0 ,  and  t h e  e n t i r e  
r e c o r d  w i l l  b e  t r a n s m i t t e d .  F o r  e x a m p l e :  

... 
i f  ( i m s ( l 0 ) . e q . 0 )  g o  t o  1 
c a l l  r e adms  (3 ,num,0  , 1 0 )  

1 c o n t i n u e  

I f  t h e  r e c o r d  is empty  a  m e s s a g e  w i l l  b e  w r i t t e n  t o  t h e  
t e r m i n a l  ( u n i t  6 )  a n d  t h e  p r o g r a m  w i l l  c o n t i n u e .  A u s e r  c a n  
t e s t  f o r  a n  emp ty  r e c o r d  w i t h  a n  i f  s t a t e m e n t .  The  1 0 t h  
e l e m e n t  o f  i m s  w i l l  be z e r o  i f  t h e  l n t h  r e c o r d  is  e m p t y  ( h a s  
n e v e r  b e e n  w r i t t e n )  . 
V I  SUBROUTINE CLOSEMS 

c a l l  c l o s e m s  ( l u n )  

T h i s  c a l l  w r i t e s  t h e  i n d e x  f r o m  t h e  c e n t r a l  memory t o  
t h e  f i l e .  c l o s e m s  m u s t  b e  c a l l e d  ( b e f o r e  t h e  j o b  t e r -  
m i n a t e s )  i f  a  f i l e s  h a s  b e e n  c h a n g e d .  F o r  e x a m p l e :  

c a l l  c l o s e m s  ( 3 )  

V I I  SUBROUTINE OPENIN 

c a l l  o p e n i n  ( l u n ,  i x s , l n g t h )  

T h i s  c a l l  r e a d s  a  s u b i n d e x  i n t o  a n  a r e a  s p e c i f i e d  by 
t h e  p r o g r a m .  l u n  is t h e  u n i t  d e s i g n a t o r ,  i x s  is t h e  f i r s t  
word  a d d r e s s  o f  t h e  s u b i n d e x  i n  c e n t r a l  memory, and  l n g t h  
i s  t h e  l e n g t h  o f  t h e  s u b i n d e x .  T h e  u s e r  m u s t  know t h e  s i z e  



o f  t h e  s u b i n d e x  b e f o r e  t h i s  c a l l  c a n  b e  e x e c u t e d .  

A s u b i n d e x  c a n n o t  b e  o p e n e d  b e f o r e  i t s  m a i n  i n d e x  is  
o p e n e d .  I f  a  p r o g r a m  h a s  m o r e  t h a n  o n e  RR f i l e  t h e  s u b i n -  
d i c e s  m u s t  b e  o p e n e d  a f t e r  t h e i r  m a i n  i n d e x ,  a n d  b e f o r e  
a n o t h e r  m a i n  i n d e x  is o p e n e d .  S u b i n d i c e s  m u s t  b e  o p e n e d  i n  
t h e  same o r d e r  t h e y  w e r e  c l o s e d  o n  a  f i l e .  F o r  e x a m p l e :  

common n s , n d , n e x t r  
1 / i n d e x / i m s  ( 8 0 1 )  
2 / s u b i n d e x / i x s  ( 4 0 0 ) ,  i x d  ( 4 0 1 )  

c a l l  openms ( l , i m s , 8 0 1 , 0 )  
c a l l  r e a d m s  ( l , n s , O , l )  
c a l l  o p e n i n  (1, i x s , n s )  
i f  ( n d . g t . O )  c a l l  o p e n i n  (1, i x d , n d )  

I n  t h i s  e x a m p l e ,  s u b i n d e x  i x s  i s  o p e n e d  w i t h  n s  w o r d s .  
I f  nd i s  g r e a t e r  t h a n  z e r o ,  s u b i n d e x  i x d  i s  o p e n e d  w i t h  nd 
w o r d s .  An e x p l a n a t i o n  o f  s u b i n d i c e s  w i l l  b e  p r o v i d e d  b e l o w  
i n  t h e  s e c t i o n  USING SUBINDICES. 

V I I I  SUBROUTINE CLOSEIN 

c a l l  c l o s e i n  ( l u n ,  i x s , l n g t h )  

T h i s  c a l l  w r i t e s  a  s u b i n d e x  f r o m  c e n t r a l  memory t o  t h e  
f i l e .  l u n ,  i x s ,  a n d  l n g t h  a r e  t h e  s a m e  a s  f o r  c a l l  o p e n i n .  
T h i s  c a l l  m u s t  be  made i m m e d i a t e l y  a f t e r  t h e  c l o s e m s  f o r  
t h i s  u n i t .  T h e  s u b i n d e x  w i l l  b e  w r i t t e n  a t  t h e  e n d  o f  t h e  
i n f o r m a t i o n .  F o r  e x a m p l e :  

common n s ,  n d ,  n e x  t r  
1 / i n d e x / i m s  ( 8 0 1 )  
2 / s u b i n d e x / i x s  ( 4 0 0 ) ,  i x d  ( 4 0 1 )  
... . . . 
c a l l  w r i t m s  ( l , n s , 3 , 1 )  
c a l l  c l o s e m s  (1) 
c a l l  c l o s e i n  (1, i x s , n s )  
i f  ( n d . g t . O )  c a l l  c l o s e i n  ( l , i x d , n d )  

I n  t h e  a b o v e  e x a m p l e ,  r e c o r d  1 o f  t h e  m a i n  i n d e x  c o n -  
t a i n s  n s  ( t h e  number o f  w o r d s  i n  s u b i n d e x  i x s ) ,  nd ( t h e  
number  o f  w o r d s  i n  s u b i n d e x  i x d ) ,  a n d  n e x t r  ( t h e  n e x t  e m p t y  
r e c o r d  i n  t h e  m a i n  i n d e x ) .  

I X  USING SUBINDICES 

T h e  p u r p o s e  o f  a  s u b i n d e x  i s  t o  p r o v i d e  a  m a p p i n g  f r o m  
t h e  r a n d o m  r e c o r d s  o f  t h e  s u b i n d e x  t o  t h e  r e c o r d s  o f  t h e  
m a i n  i n d e x .  T h i s  e l i m i n a t e s  t h e  n e e d  f o r  many f i l e s  when 
t h e  u s e r  n e e d s  a  set  o f  R R  f i l e s .  E a c h  r a n d o m  r e c o r d  i n  t h e  



s u b i n d e x  i s  a s s i g n e d  a  r a n d o m  r e c o r d  number  i n  t h e  m a i n  i n -  
d e x .  The  u s e r  s i m p l y  r e f e r s  t o  t h e  l u t h  r e c o r d  o f  a  s u b i n -  
d e x ,  a n d  t h e  s u b i n d e x  is u s e d  t o  map t h i s  r e c o r d  number  i n t o  
a  r a n d o m  r e c o r d  i n  t h e  m a i n  i n d e x .  T h e  u s e r  m u s t  p r o v i d e  a  
s u b r o u t i n e  t o  a s s i g n  t h e  r a n d o m  r e c o r d s  o f  a n  i n d e x  t o  t h e  
m a i n  i n d e x .  

T h e  p r o p e r  u s e  o f  t h e  s u b i n d e x  c a n  g r e a t l y  s i m p l i f y  t h e  
l o g i c  i n  m a n a g i n g  t h e  R R  f i l e s .  B e l o w  i s  a n  e x a m p l e  u s i n g  
t w o  s u b i n d i c e s .  O n l y  r e c o r d  1 o f  t h e  m a i n  i n d e x  is a c c e s s e d  
d i r e c t l y .  T h i s  r e c o r d  c o n t a i n s  t h e  s i z e  o f  t h e  s u b i n d i c e s  
a n d  n e x t r ,  w h i c h  is t h e  n e x t  e m p t y  r e c o r d  o n  t h e  m a i n  i n d e x .  
n e x t r  i s  i n i t i a l i z e d  a s  2 a n d  i n c r e m e n t e d  e a c h  t i m e  a  new 
r e c o r d  is w r i t t e n .  T h e  t o t a l  number  o f  n o n - z e r o  e n t r i e s  i n  
t h e  s u b i n d i c e s  e q u a l s  1 l e s s  t h a n  t h e  number  o f  r a n d o m  
r e c o r d s  o n  t h e  m a i n  i n d e x .  T h e r e  i s  a  d i r e c t  m a p p i n g  f r o m  
t h e  random r e c o r d  o f  t h e  s u b i n d i c e s  i n t o  t h e  m a i n  i n d e x .  An 
e a s i e r  way t o  i m p l i m e n t  t h e  u s e  o f  s u b i n d i c e s  i s  t o  u s e  t h e  
f o l l o w i n g  s u b r o u t i n e s :  

s u b r o u t i n e s  w r i t r r  ( l u n ,  f w a , n w d s ,  i r )  
common n s , n d , n e x t r  
d i m e n s i o n  f w a  ( l E 0 )  
i f  ( i r . e q . O )  i r = n e x t r  
c a l l  w r i t m s  ( l u n , f w a , n w d s ,  i r )  
i f ( i r . e q . n e x t r )  n e x t r = n e x t r + l  
r e t u r n  
e n d  

T h i s  s u b r o u t i n e  m a k e s  t h e  c a l l s  t o  w r i t m s .  E a c h  new 
r e c o r d  is a s s i g n e d  a  r a n d o m  r e c o r d  number  o n  t h e  m a i n  i n d e x .  
T h e  r e c o r d  is new i f  i r  e q u a l s  z e r o .  i r  i s  t h e n  g i v e n  t h e  
v a l u e  o f  n e x t r  a n d  n e x t r  is  i n c r e m e n t e d  by  1. T h e  n o r m a l  
c a l l  t o  w r i t m s  a r e  now r e p l a c e d  b y :  

c a l l  w r i t r r  (lun,fwa,nwds,ixs(rnorn)) 

l u n ,  f w a ,  nwds ,  a n d  r n o r n  a r e  t h e  s a m e  a s  f o r  w r i t m s .  i x s  
i s  a  s u b i n d e x ,  a n d  i t s  e l e m e n t s  a r e  a s s i g n e d  v a l u e s  a s  t h e  
r a n d o m  r e c o r d s  o f  t h e  s u b i n d e x  a r e  w r i t t e n .  T h e  u s e r  o n l y  
h a s  t o  remember  t h e  r e c o r d  n u m b e r s  o f  t h e  s u b i n d e x ,  n o t  
t h e i r  a s s i g n m e n t  t o  t h e  m a i n  i n d e x .  F o r  e x a m p l e :  

d i m e n s i o n  z  ( 5 0 )  
. .. 
c a l l  w r i t r r  ( 3 , z  (1) , 1 0 0 ,  i x s  ( 1 0 )  ) 

I n  t h e  a b o v e  e x a m p l e ,  50  r e a l  w o r d s  a r e  w r i t t e n  a s  t h e  
1 0 t h  r a n d o m  r e c o r d  o f  s u b i n d e x  i x s .  T h e  e l e m e n t  i x s ( l 9 )  
w i l l  b e  t h e  random r e c o r d  number  o f  t h e  m a i n  i n d e x  
c o r r e s p o n d i n g  t o  t h e  1 0 t h  r e c o r d  o f  t h i s  s u b i n d e x .  



X OBTAINING THE R R  ROUTINE 

When the R R  r o u t i n e s  a r e  required i n  a  program the  user 
must include the  l . r a  l i b r a r y  on h i s  % f t n  s ta tement .  A t  
p resen t  the  following procedure w i l l  work: 

S tep  1 w i l l  l i nk  the  l . r a  l i b r a r y  t o  the  u s e r ' s  f i l e s .  
I t  i s  not necessary t o  r epea t  s t e p  one. In s t e p  two t h e  
l a s t  two e n t r i e s  a r e  required t o  have a  load module with the  
t h e  R R  r o u t i n e s .  



AUTO 
February 1977 Version for IIASA's pdpll 

I INTRODUCTION 

AUTO has evolved over the years into an extremely us- 
able and efficient regression program capable of dealing 
with large data files (in conjunction with BANK) and with 
entire systems of equations. The input lines needed by the 
program to run a set of simple regressions are minimal and 
easily understood. The more experienced user will find that 
the many options available for data manipulation make this 
program extremely flexible. For example, AUTO has an option 
to store label and equation lines, which allows the user to 
run the same regression on several sets of data without du- 
plicating these lines. Or, the data can be stored and used 
with new equation lines and a different sample period. 

In addition to providing OLS estimates of an equation, 
AUTO can be used to estimate the first and second order au- 
toregressive scheme of the error terms. Two methods of per- 
forming the autoregressive transformation are available, 
i.e:, the Cochrane-Orcutt Iterative Technique for first ord- 
er, and the Scanning Technique for first and second order. 
Also, AUTO calculates finite polynomial distributed lags, 
and has an option which allows the user to estimate a dis- 
tributed lag using one variable for the current values and a 
different variable for the lagged values. Using the 
predicted values, computed from the reduced form regression 
for the current values and the actual values or the lagged 
values, produces a TSLS result. 

I1 FORMULATION 

Equation y = xa + e is estimated in terms of moments 
around the origin by OLS. The a vector of the coefficients 
would be estimated as follows (the example yiven is for two 
independent variables) : 



where Si is the estimate of ai and T is the number of obser- 
vations. The variance of the estimated residuals, VAR, is 
given by 

K- 1 
VAR = 1-( T-K zy2 - S ai5xiy - a sy ) 

i=l K 

which is equivalent to 

1 2 VAR = Ie . 

R ~ ,  adjusted for degrees of freedom, is given by 

where 

B. AUTOREGRESSIVE @ 

The equation y = xa + u is estimated by AOLS in terms 
of moments around the origin which have been transformed by 
the autoregressive scheme. For the first order autoregres- 
sive scheme, it is assumed that ut = put-1 + et and the 
equation is estimated as 

The variance is defined in terms of the transformed residu- 
als and calculated by equation (11.2) where 



2 ZY , Zxiy, and Iy 
are replaced by the appropriate transformed moments. ~2 is 
given by equation (II.4), where the variance of y is not re- 
placed by the variance of the transformed y. 

For the second order autoregressive scheme it is as- 
sumed that ut = plut-1 + p2ut-2 + et and the equation is es- 
timated as 

The second order scan will be performed only over the values 
of the parameters that imply a stationary process. That is, 
the parameters pl and p2 must lie in the triangular region* 

The variance and R2 are calculated by the same equation as 
the first order regression with the exception that the mo- 
ments are transformed by a second order scheme.** 

A transformed moment, i.e., 

can be calculated from the original moment matrix if the 
data set is extended to include all the variables lagged one 
and two periods. The transformed moment can then be written 
as 

and where pg = -1, yjxj represents the cross product of y 
lagged i periods with x lagged j periods, and n is the order 

*See G.E.P. Box and G. M. Jenkins, Time Series Analysis: 
Forecastinq and Control, Holden Day, San Francisco, 1970. - 
**The standard error and ~2 of the untransformed residuals 
i e., the ut) are also calculated and printed under the 
heading R/SU. 



of the transformation, i.e., n=l or n=2. 

The p's used in the autoregressive transformation can 
be specified in the three ways that are described in the 
section below. 

1. COCHRANE-ORCUTT ITERATIVE FIRST ORDER SCHEME 

An initial estimate of p is obtained from the residuals 
of the equation y = xa + u, then the moments are transformed 
using p, and the new estimates of the coefficients are ob- 
tained. A second estimate of p is calculated from the resi- 
duals of the equation using the revised estimates of the 
coefficients. This procedure is continued until two succes- 
sive estimates of p differ by less than .001 or the number 
of iterations exceeds 20. When p is greater than . 9 7 5  the 
constant term is approximately zero and will be suppressed. 

p is estimated by OLS for the equation ut = put-1 + et 
by the formula 

The sums in this formula can be expressed in terms of the 
original moments and coefficients of y = ax + u as 

The Cochrane-Orcutt Iterative Technique yields a local 
minimum for the transformed residual sum of squares which 
may or may not be the global minimum. A user must do a 
first order scan to be certain that the global minimum was 
found. 

2. SCANNING TECHNIQUE FOR FIRST AND SECOND ORDER SCHEMES 

A range of values for p, i.e., initial value, ending 
value, and step size, is specified by the user and an equa- 
tion is estimated for each p. For a second order, a range 
of values for p's must also be specified. 



3. SPECIFIED p TECHNIQUE (SPECIAL CASE FOR SCANNING) 

A particular value of p (and p2) is specified and the 
equation is estimated. 

If the graph option is used with AOLS, the transforma- 
tion residuals are calculated, i.e., 

et = Ut - PUt-l 
for first order and 

et = Ut - PIUt-1 - P2Ut-2 
for second order. The e's are calculated by performing the 
appropriate transformations on the u's. The Durbin-Watson 
"dm statistic is based on the transformed residuals. 

OLS FINITE POLYNOMIAL DISTRIBUTED LAGS c -  - 
The distributed lag equation 

can be estimated by assuming that the weights are produced 
by an nth degree polynomial. AUTO allows the user to speci- 
fy the weights as: 

To estimate the lags the data are transformed as: 

where x is subscripted with t-1 and the sumnations run from 
i=0 to n. The four scale factors are 

I, 1i, 1i2, and 1i3. 

An end restriction can be placed on the polynomial, 
i.e., wn=O: 



T o  e s t i m a t e  t h e  l a g s  w i t h  t h i s  e n d  r e s t r i c t i o n  t h e  d a t a  
a r e  t r a n s f o r m e d  a s  f o l l o w s :  

w h e r e  x  i s  s u b s c r i p t e d  w i t h  t-i a n d  t h e  s u m m a t i o n s  r u n  f r o m  
i = 0  t o  n-1. The  t h r e e  s c a l e  f a c t o r s  a r e :  

Z i  - n I ,  I i2 - n 2 2 ,  a n d  I i3 - n 3 2 .  

Two e n d  r e s t r i c t i o n s  c a n  b e  p l a c e d  o n  t h e  p o l y n o m i a l s ,  
wg=0 a n d  wn=O, w h i c h  i m p l i e s  a = 0 :  

2  3 r d  W n  = bn + c n 2  + d n 3  = 0 ,  -> b =  - n c  - n d .  

To  e s t i m a t e  t h e  l a g s  w i t h  t h e s e  e n d  r e s t r i c t i o n s  t h e  
d a t a  a r e  t r a n s f o r m e d  a s  f o l l o w s :  

2 n d  c ( 1 i 2 x  - n t i x )  

w h e r e  x  is  s u b s c r i p t e d  w i t h  t-i a n d  t h e  s u m m a t i o n s  r u n  f r o m  
i=l t o  n-1. T h e  t w o  s c a l e  f a c t o r s  a r e  

x i 2  - 1 a n d  1i3 - n 2 1 i .  

T h e  t r a n s f o r m e d  d a t a ,  when  d i v i d e d  b y  t h e  s c a l e  f a c -  
t o r s ,  a r e  a p p r o x i m a t e l y  t h e  s a m e  s i z e  a s  t h e  o r i g i n a l  v a r i -  
a b l e s .  

T h e  a c t u a l  d i s t r i b u t e d  l a g  w e i g h t s  a r e  c o m p u t e d  a s  t h e  
d o t  p r o d u c t  o f  t h e  a p p r o p r i a t e  s u b - v e c t o r s  o f  t h e  w e i g h t  
v e c t o r  v e c t o r  e i  a n d  t h e  c o e f f i c i e n t  v e c t o r  a .  F o r  t h e  
s t a n d a r d  c a s e  w i t h  n o  r e s t r i c t i o n s  t h e  v e c t o r s  a r e :  



Nhen the end restriction wn=O is placed on the polyno- 
mial the vectors ei and a are: 

l i-n I 
I I Ibl 

ei = i 2 - n 2 1 r  a = l c l l  and wi = cia. 
I I 
I i3-n3 I Id l 

When the end restrictions wg = wn = 0 are placed on the 
polynomial the vectors ei and a are: 

li2-in I I c I  
e .  = I I ,  a = l d l r  and w = e:a. 
1 i i3-in2 I i 1 I I I 

The variance of the distributed lag coefficients can be 
calculated from Q, the variance matrix of the coefficients a 
with the formula: 

1 

var (wi) = eiQei. 

A user can place the distributed transformed variables 
anywhere in the data matrix or let the program automatically 
place them at the end of the data set. If a user wants to 
run a 2nd and a 3rd degree polynomial on the same variable 
only the 3rd degree transformed variable need be calculated. 
For the 2nd degree polynomial lag the user can specify the 
appropriate transformed variables from the set calculated 
for the 3rd degree polynomial lag. When running polynomial 
lags it is the user's responsibility to place the appropri- 
ate variables in the correct position on the equation line. 
The polynomial transformed lag variable must be placed in 
increasing order before the other variables of the regres- 
sion. Up to nine polynomial lags can be in one equation. 

D. TSLS DISTRIBUTED LAGS 

The user can estimate a distributed lag using one vari- 
able for the current values and a different variable for the 
lagged values; e.g., the predicted values can be used for 
the current values and the actual values can be used for the 
lagged values. This procedure would produce a TSLS result. 
To obtain the first stage predicted values the user would 
run the reduced form equation and use SUBROUTINE RH03's op- 



tion (parameter lyh on the PART 3 OF THE EQUATION LINE) to 
place the predicted values in the data matrix. Then a new 
PARAMETER LINE would be read with nx=4. This option allows 
the user to respecify the size of the Z matrix and call 
SUBROUTINE TRAN, if required, using the old data. 

I11 SUBROUTINE TRAN 

SUBROUTINE TRAN enables the user to transform the ori- 
ginal variables from the data bank into new variables. The 
user must insert into SUBROUTINE TRAN the necessary Fortran 
statements to calculate the desired transformed variables. 
A dummy SUBROUTINE TRAN can be used if no transformations 
are made. 

LISTING 1 
subroutine tran 
common det,zero,code (8) ,xx (22,22) ,yy (22,22),labe1(22) , 

1 coef (22) ,vv, ij (22) ,ik (22) tn11tn6,1y,nao,ntmtnot 
2 xno,mn,mn1,nx,n8,j1,n1,di~,db,j4,n9,pc,ic,m1,m3, 
3 maxr ,maxc 
d /dat/z (30,2l) , tr, iy , ip, ib,ln, iabel(22) 
o /opt/xk,ng,yvar,npage,iuseIn1xlnoxtlnx 
i /index/ ims (401), ixs (390), ixd (1) ,kset (60) ,nk 
real*8 1abe1,iabe1,1ab,eqn,~,d,c4,name,re,~ode,b,ab 
integer pa,gr,grx,sc,ar,art,tr,cor,di~,db,p~,pcx 
do 1 i=nl,no 

c place transformation here 
1 continue 

return 
end 

Listing 1 contains the basic cards for SUBROUTINE TRAN. 
The user must add to these cards the necessary Fortran 
statements to perform his desired transformations. 

Listing 2 is an example of how to compute the lagged 
values of three variables and the natural log of a fourth 
variable from the original Z matrix of ten variables. The 
new variables 11, 12, and 13 are the lagged values of the 
original variables 5, 3, and 10, respectively. Since the 
first observation is lost in these lagged variables, the 
first row of the Z matrix is ignored by defining nl=2. The 
default value for nl is 1. The fourth transformation vari- 
able, variable 14, is the natural log of the first variable 
in the Z matrix. Since the number of variables in the Z ma- 
trix has been increased from 10 to 14 variables, mn, the 
number of variables in the Z matrix, must be redefined, 
i.e., mn=14. If mn had not been set eaual to 14, the pro- 
gram would have ignored the new variables. Only the Z matrix 
from 11 to 14 will be listed after transformation and only 
labels for the variables 11 through 14 will be required. If 



j4=1 labels will be required for all of the 14 variables. 
The original data plus the transformed data will be listed 
after transformation. 

LISTING 2 
subroutine tran 
common det,zero,code (8) ,xx (22,22) ,yy (22,22) ,label (22) , 
1 coef (22) ,vv, i j (22), ik (22) ,nll,n6 ,ly,nao,n,m,no, 
2 xno,mn,mnl,nx,n8,jl,nl,dis,db,j4,n9,pc,ic,ml,m3, 
3 maxr ,maxc 
d /dat/z (30,21), tr,iy, ip,ibIln,iabel(22) 
o /opt/xk,ng,yvar,npage,iuse,nlx,nox,lnx 
i /index/ ims (401) ,ixs(390) ,ixd (1) ,kset (60) ,nk 
real*8 label,iabel,lab,eqn,c,dI~41name,re,code,bIab 
integer pa,gr,grx,sc,ar,art,tr,cor,dis,db,pc,pcx 
nl=2 
mn=14 
do 1 i=nl,no 

c place transformation here 
z(i,ll)=z(i-1,s) 
z (i,l2)=z(i-1,3) 
z (i,l3)=z (1-1,10) 
z(iI14)=alog(z(i,l)) 

1 continue 
return 
end 

LISTING 3 
subroutine tran 
common det,zero,code (8) ,xx (22,22) ,yy (22,22) ,label (22), 

1 coef (22) ,vv, i j (22) , ik (22) ,nll, n6 ,ly ,nao,n,rn,no, 
2 xno,mn,mnl,nx,n8,jl,nl,dis,db,j4,n9,pc,ic,rnl,m3, 
3 maxr ,maxc 
d /dat/z (30,2l), tr, iy, ip, ib,ln,iabel(22) 
o /opt/xk,ng,yvar,npage,iuse,nlx,nox,lnx 
i /index/ ims (401) , ixs (390), ixd (1) , kset (60) ,nk 
real*8 label,iabel,lab,eqn,c,d,c4,narne,re,code,b,ab 
integer pa,gr,grx,sc,ar,art,tr,cor,dis,db,pc,pcx 
mn=l8 
do 1 i=nl,no 

c place transformation here 
z(i,16)=0.0 
z(i,17)=0.0 
z (i,18)=0.0 

1 continue 
do 2 i=l,no,4 
z(i,l6)=1.0 
z(i+1,17)=1.0 

2 z (i+2,18) =l. 0 
return 
end 



L i s t i n g  3  is  a n  example  of how t o  c o n s t r u c t  s e a s o n a l  
dummy v a r i a b l e s .  F i r s t ,  v a r i a b l e s  1 6 ,  1 7 ,  and 1 8  mus t  b e  
s e t  t o  z e r o .  T h i s  TRAN a s s u m e s  t h a t  t h e  d a t a  a r e  q u a r t e r l y  
and t h e  i th s e a s o n a l  dummy w i l l  be 1 f o r  t h e  i th p e r i o d  and 
z e r o  e l s e w h e r e .  The s e c o n d  d o  l o o p  i n c r e m e n t s  i by 4  s o  i 
t a k e s  on  t h e  v a l u e s  1, 5 ,  9 ,  1 3 , .  V a r i a b l e s  1 6 ,  1 7 ,  and 
1 8  a r e  t h e  f i r s t ,  s e c o n d ,  and t h i r d  q u a r t e r  s e a s o n a l  dum- 
mies, r e s p e c t i v e l y .  mn is s e t  t o  1. Only  l a b e l s  f o r  t h e  
t h r e e  s e a s o n a l  dummy v a r i a b l e s  w i l l  b e  r e a d .  

When a  l a r g e  model  i s  e s t i m a t e d  i t  is  i m p o r t a n t  t o  
b r e a k  t h e  e q u a t i o n s  i n t o  r e l a t e d  g r o u p s .  Each g r o u p  c a n  b e  
debugged  s e p a r a t e l y ,  t h e n  a l l  o f  t h e  TRAN s u b r o u t i n e s  c a n  b e  
combined.  The u s e r  s h o u l d  b e  c a r e f u l  t o  number t h e  g r o u p s  
c o n s e c u t i v e l y  and t h e n  t o  u s e  t h e  g r o u p  number f o r  t r  on  
p a r t  2  o f  t h e  PARAMETER LINE. SUBROUTINE TRAN is c a l l e d  i f  
t r  is  g r e a t e r  t h a n  z e r o .  t r  c a n  b e  u s e d  a s  a  c o n t r o l  word 
f o r  a  computed g o  t o  s t a t e m e n t ;  e . g . ,  

g o  t o  ( 1 0 , 2 0 , 3 0 , 4 0 ) ,  t r .  

t r  t a k e s  on  t h e  v a l u e s  1, 2 ,  3 ,  and 4 .  The u s e r  s h o u l d  a l s o  
h a v e  p a = 9  on t h e  l a s t  e q u a t i o n  c a r d  f o r  e a c h  g r o u p .  T h i s  
p r o c e d u r e  w i l l  a c c u m u l a t e  t h e  summary t a b l e s  f o r  e a c h  g r o u p  
i n t o  one  c o m p r e h e n s i v e  t a b l e .  I f  t h e  t a b l e  is  f i l l e d  up be- 
f o r e  t h e  l a s t  e q u a t i o n  c a r d ,  i t  w i l l  b e  p r i n t e d  o u t  b e f o r e  
t h e  u s e r  h a s  a n  o p p o r t u n i t y  t o  s p e c i f y  t h e  number o f  c o p i e s  
d e s i r e d .  By s e t t i n g  m3=3 i n  SUBROUTINE TRAN t h e  u s e r  would 
g e t  t h r e e  c o p i e s  o f  t h e  summary t a b l e .  I f  t h e  v a l u e  g i v e n  
t o  p a  on  t h e  l a s t  c o n t r o l  c a r d  is  g r e a t e r  t h a n  z e r o  and less 
t h a n  9  i t  w i l l  o v e r r i d e  t h e  v a l u e  g i v e n  t o  m3, and p a  c o p i e s  
w i l l  be  p r i n t e d .  ( S e e  s e c t i o n  SUBROUTINE TRAN FOR THE GNP 
MODEL t h a t  g i v e s  more d e t a i l s  on  e s t i m a t i n g  a  c o m p l e t e  
model .  ) 

When t h e  a b s o l u t e  v a l u e  o f  t h e  d e t e r m i n a n t  is less t h a n  
.00001 ,  t h e  p rogram a s s u m e s  t h a t  t h e  m a t r i x  b e i n g  i n v e r t e d  
is s i n g u l a r .  T h i s  t e s t  v a l u e  c a n  b e  c h a n g e d  by s e t t i n g  z e r o  
e q u a l  t o  t h e  d e s i r e d  v a l u e  i n  SUBROUTINE TRAN, e . g . ,  
zero=l .OE-20.  Chang ing  t h e  t e s t  v a l u e  i s  s o m e t i m e s  n e c e s -  
s a r y  i n  c a s e s  where  t h e  d a t a  h a v e  b e e n  s c a l e d  down, f o r  ex-  
ample ,  p r i c e  e q u a t i o n s  where  t h e  b a s e  i s  1 . 0 0 .  

I n  s p e c i a l  c a s e s  t h e  u s e r  may w a n t  t o  o v e r r i d e  t h e  de -  
g r e e s  o f  f r e e d o m  u s e d  i n  t h e  c a l c u l a t i o n  o f  t h e  v a r i a n c e .  
The p rogram u s e s  t h e  f o l l o w i n g  f o r m u l a :  

2  no 
V a r i a n c e  = - I e  where  xno = Z ( i , m n l )  = n o - n l + l .  xno-xn i = n l  

xn=K is  t h e  number o f  c o e f f i c i e n t s  e s t i m a t e d ,  i n c l u d i n g  t h e  



c o n s t a n t  term.  I f  t h e  u se r  g i v e s  xk a  v a l u e  i n  SUBROUTINE 
TRAN t hen  xno-xk w i l l  be used f o r  t h e  d e g r e e s  of freedom in-  
s t e a d  of xno-xn. 

I f  t h e  user  g i v e s  ng a  v a l u e  # 0 ,  t h e  v a r i a n c e  from t h e  
p r e v i o u s  r e g r e s s i o n  w i l l  be used i n  t h e  c a l c u l a t i o n  of t h e  
It t 11 s t a t i s t i c ,  e t c . ,  i n  t h i s  s e t  of  r e g r e s s i o n s .  T h i s  a s -  
sumes t h e  u se r  runs  a  r e g r e s s i o n ,  t hen  w i th  a new parameter  
card  c a l l s  SUBROUTINE TRAN where ng is  s e t  # 0.  The second 
r e g r e s s i o n  is then  run us ing  t h e  v a r i a n c e  from t h e  p r ev ious  
r e g r e s s i o n .  

I n  some c a s e s  t h e  dependent  v a r i a b l e  is t ransformed bu t  
t h e  u s e r  is  i n t e r e s t e d  i n  how w e l l  t h e  e q u a t i o n  e x p l a i n s  t h e  
l e v e l s  form of t h e  dependent  v a r i a b l e .  I f  t h e  u s e r  c a l cu -  
l a t e s  t h e  v a r i a n c e  of t h e  untransformed de  endent  v a r i a b l e  

l a t e d  u s ing  t h i s  v a l u e ,  i . e . ,  
5 and t hen  s e t s  YVAR equa l  t o  t h e  v a r i a n c e ,  R w i l l  be ca l cu -  

where VAR e q u a l s  t h e  v a r i a n c e  of t h e  r e s i d u a l s  a d j u s t e d  f o r  
t h e  d e g r e e s  of freedom. 

Another man ipu l a t i on  t h a t  can  be c a r r i e d  o u t  i n  
SUBROUTINE TRAN is s e t t i n g  npage=0 which c a u s e s  t h e  o u t p u t  
l i s t i n g  t o  s t a r t  a  new page o n l y  f o r  t h e  summary t a b l e  o r  
f o r  a  g r aph .  npage is s e t  back t o  1 b e f o r e  SUBROUTINE INF-  
ISH. 

The u se r  may on ly  want t o  l i s t  t h e  d a t a  a f t e r  
SUBROUTINE TRAN. T h i s  can be accomplished by having  l n=9  on 
PART TWO OF PARAMETER L I N E  and t hen  s e t t i n g  I n = @  i n  
SUBROUTINE TRAN.  

I n  some c a s e s  t h e  u s e r  may want t o  d e f i n e  l a b e l s  i n  
SUBROUTINE TRAN.  Remember i f  j 4  i s  not  d e f i n e d  i n  
SUBROUTINE TRAN, i t  is g iven  t h e  d e f a u l t  v a l u e  of t h e  o r i g i -  
n a l  mnt l .  Labe l s  w i l l  be read  f o r  on ly  t h e  new v a r i a b l e s .  
The u s e r  can  s e t  j 4  s o  l a b e l s  a r e  read f o r  
( l a b e l ( i )  , i = j 4 , m n ) .  The l a b e l  f o r  v a r i a b l e s  1 t o  j 4 - 1  comes 
from t h e  o r i g i n a l  v e c t o r  of l a b e l s  (names of s e r i e s  on d a t a  
bank ) .  These l a b e l s  a r e  s t o r e d  i n  v e c t o r  i a b e l .  I f  t h e  
u se r  were us ing  t h e  s ave  l a b e l  o p t i o n s ,  t h e  v e c t o r  could  be 
changed i n  SUBROUTINE T R A N  by s e t t i n g  l a b e l  ( i )  = i a b e l  ( i )  f o r  
= 1 4 - 1  In  r e g r e s s i o n  s t u d i e s  f o r  many i n d u s t r i e s ,  coun- 
t r i e s ,  e t c . ,  i t  is  ve ry  impor tan t  t h a t  t h e  d a t a  i n  t h e  d a t a  
bank be grouped s o  t h a t  t hey  can  be acces sed  i n  a  sequence ;  
e .g : ,  manhours f o r  t h e  twenty 2  d i g i t  i n d u s t r i e s  should  be 
variables 1 through 20, v a l u e  added t h e  next  29, c a p i t a l  t h e  
n e x t  20 and s o  on. T h i s  o r g a n i z a t i o n  of  t h e  d a t a  w i l l  f a -  
c i l i t a t e  t h e  running of  t h e  r e g r e s s i o n s  s o  t h e  u se r  on ly  has  



to specify the locations of the first set of variables for 
industry 1; then the data for the next industry can be found 
by adding 1 to the location numbers. 

Remember the kset vector can be used to pull series 
from the data bank by leaving db blank on PART 1 OF PARAME- 
TER LINE. The next set of data for industry 2 using the 
nx=6 would be found if the kset vector were incremented by 1 
in SUBROUTINE TRAN. For example: 

do 1 i=1,15 
1 kset (i) =kset (i) +l 

IV FILES USED BY AUTO 

FILE NAME USE 

1 data1 Data bank file from BANK. 

2 incards For a permenant copy of all lines typed to 
terminal. 

5 terminal To type information to the program. 

6 terminal To receive prompts and other information 
from the program. 

7 coef Coefs file for SIMDAT. 

8 output All results are written to this file. After 
the program has terminated this file can be 
listed on the line printer. 

V INPUT LINE(S) 

The program writes prompts to the user. The user types 
in the appropriate information under the mnemonics, right 
adjusted. This section gives the prompts and their meaning. 

A. OVERRIDE LINE 

iuse nlx nox grx npx jcx lnx mlx kc 

Note: Generally a blank line will be used for 
these options. The override options are 
useful when estimating a complete model 
where many groups of control lines are 
present and it would be infeasible to change 
the individual lines. If a user plans to 
change the sample period with nlx and nox, 
the first row of the Z matrix for each group 



iuse = 0 

= 1 

nlx = 0 

nox = 0 

grx = 0 

> 0 

npx = 0 

= 1 

pcx = 0 

= 1 

lnx = 0 

= 1-8 

= 9 

mlx = 

should be the same date and the minimum nl 
should be calculated in TRAN; e.g., 
nl=maxo(nl,5) would be used for a four- 
period lag. 

Override options are ignored. 

Override options are used. 

Value specified for nl on PARAMETER LINE is 
used. 

First row of the Z matrix; i.e., nl on the 
PARAMETER LINE is set equal to nlx. 

Value specified for no on PARAMETER LINE is 
used. 

Last row of the Z matrix; i.e., no on PARAM- 
ETER LINE is set equal to nox. 

Graph option is deleted from all equations. 

Graph options for all equations; gr=grx. 

No new pages. 

New page for each equation. 

No coefficients are punched. 

Coefficients are written to coef file in bcd 
card images. 

All data are listed. 

The first lnx and last lnx observations are 
listed. 

Label only. 

Maximum number of lines to be used in the 
summary table: 4<mlx<80. Useful in making 
summary tables print on whole pages. 

The number of parameter columns in summary 
tables. With kc=4, a summary table will fit 
on a normal page (66 characters). kc=7 is 
for computer output and the default value is 
7. 



B. PARAMETER LINE(S) 

1. PART 1 OF PARAMETER LINE 

no mn iy ip ib db nl ml noa 

Last row of the 2 matrix (number of observa- 
tions equals no-nl+l). If no=@ and trf0 the 
program will transfer directly to SUBROUTINE 
TRAN without reading any data. 

Last column of the 2 matrix. (Number of 
variables equals mn-ml+l.) 

iy = Beginning year of data. The beginning data 
are placed in row 1 of the 2 matrix. 

ip = Number of observations per year. Default 
value equals 1. 

ib - - Starting period of series. Default value 
equals 1. 

db = 0 Normal. Reads data from the data bank. 
KSET GRABBER LINE(S) must follow PARAMETER 
LINE (S) . 

= 1 To read data from data bank with GRABBER 
LINE (S) . 

n 1 - - First row of the 2 matrix. Default value 
equals 1. 

ml = First column of the 2 matrix. Default value 
equals 1. 

noa = Last row to be used after the data is read. 
Default value is no. Useful if there is 
more than one set of PARAMETER LINE(S). 

2 .  - PART 2 OF PARAMETER LINE 

tr nx In dis art cor pc ns 

tr = 0 Normal. 

# 0 To call SUBROUTINE TRAN. 

nx = 0 Normal. 

= 1 To read and save LABEL(S) and EQUATION 
LINE(S) for the next set of data. 4 maximum 



of 20 EQUATION LINE(S) can be stored with no 
more than 14 variables for any equation. 

= 2 To use the previously stored LABEL(S) and 
EQUATION LINE(S) with new data. Reauires 
nx=l on a previous data set. 

= 3 To use the previously stored LABEL(S), EQUA- 
TION LINE(S) , and Z matrix. (Allows the 
same regression to be run with a different 
sample period or different transformations 
on the same data.) Requires nx=l on a pre- 
vious PARAMETER LINE. 

To use the previously stored Z matrix (with 
new labels if TRAN or DIST is called) with 
new EQUATION LINE (S) . (Allows different re- 
gressions to be run on same data after no 
and nl have been changed on PARAMETER LINE.) 

To use the previously stored LABEL(S) and 
EQUATION LINE(S) with new data. On first 
set of PARAMETER LINE(S), put nx=l, on 
second set, put nx=5, then for the remaining 
sets use only the appropriate GRABBER 
LINE (S) . 
Same as 5 with the additional feature that 
new GRABBER LINE(S) are not read. This as- 
sumes the user will change the kset vector 
in SUBROUTINE TRAN. The first mn will be 
saved as nk; then mn is automatically set to 
the original rnn before the next set of data 
is read. nk is in labeled common /INDEX/ 
and could be changed. (Note: nl is set to 
1 in AUTO. The remaining parameters for the 
Z matrix will remain as set in TRAN or as 
originally read on PARAMETER LINE). 

In = 0 All rows of the Z matrix are listed. 

= 1-8 The first In and last In observations are 
listed in rows of the Z matrix. 

= 9 Only the labels are listed. (The labels are 
not listed if SUBROUTINE TRAN is not 
called. ) 

Normal. 



art = 0 

= 1 

cor = 0 

= 1 

= 2 

3. CODE 

code = 

- - 

To calculate distributed lags. 

To call SUBROUTINE TRAN after calculating 
distributed lags. 

Normal. 

First order of autoregressive scheme option 
(one observation lost). mn<ll. 

Second order of autoregressive scheme option 
(two observations lost). mn<7. 

Normal. 

To calculate correlation matrix. 

To read another PARAMETER LINE after GRABBER 
LINE. No operations are performed on the 
data. 

To read another PARAMETER LINE after 
SUBROUTINE TRAN is called and before 
SUBROUTINE DIST is called. 

Normal. 

Coefficients are written to coef file in bcd 
card images. 

Normal. 

To print a summary table of previous regres- 
sions and start a new table with this equa- 
tion. This option is used to override the 
stored equation lines if the last equation 
line had pa=9. One copy of the table will 
be printed unless m3 is set greater than 1 
in SUBROUTINE TRAN. 

Any message. (Can be defined in TRAN when 
using nx=5 option or any time.) 

$$$  or "control d" if there is an error on 
PARAMETER LINE(S) and a second try is need- 
ed. 



C .  INPUT LINE(S) TO RETRIEVE DATA FOR THE Z MATRIX --- 

1. KSET GRABBER LINE ( S )  

The u s e r  must  t y p e  t h e  l o g i c a l  r e c o r d  
numbers  of  t h e  s e r i e s  t h a t  a r e  t o  be p l a c e d  
i n  t h e  Z m a t r i x .  The numbers a r e  i n  f i e l d s  
o f  4  o r  s e p a r a t e d  by commas, w i t h  a  maximum 
o f  20 p e r  l i n e .  I f  t h e  numbers a r e  i n  a  s e -  
q u e n c e  o n l y  t h e  f i r s t  number s h o u l d  be 
t y p e d .  The numbers a r e  s t o r e d  i n  t h e  k s e t  
v e c t o r .  

2.  GRABBER LINE ( S )  

num name (nn-ml+l  l i n e s  w i l l  be r e a d ) .  

num = L o g i c a l  r e c o r d  number of v a r i a b l e  i n  d a t a  
bank t o  be p l a c e d  i n  t h e  Z m a t r i x .  

name = Name of  v a r i a b l e  a s  i n  d a t a  bank,  l e f t  ad- 
j u s t e d .  

D .  LAG DISTRIBUTION SPECIFIATIONS 

1. LAG DISTRIBUTIONS CONTROL LINE 

n l d  mn j 4  

n l d  = Number of l a g  d i s t r i b u t i o n s  < 1 0 .  

m m = 0  Uses  v a l u e  f o r  mn t h a t  p rogram computes .  

- - Number of  v a r i a b l e s  t o  be used  i n  d a t a  ma- 
t r i x  a f t e r  t r a n s f o r m e d  v a r i a b l e s  a r e  added .  
T h i s  v a l u e  w i l l  o v e r r i d e  t h e  p r e s e n t  v a l u e  
o f  mn. 

j 4  = 1st column i n  t h e  Z m a t r i x  f o r  new l a b e l s ;  
d e f a u l t  v a l u e  is mn+l i f  t r = 0 .  

2 .  LAG DISTRIBUTION PARAMETER LINE ( S )  

l v c  l v  d p  n  n r  11 1 2  1 3  14 ( n l d  l i n e s  a r e  r e a d )  

l v c  = L o c a t i o n  o f  v a r i a b l e  t o  be u s e d  f o r  c u r r e n t  
p e r i o d .  D e f a u l t  v a l u e  i s  l v .  

1 v  - - L o c a t i o n  o f  v a r i a b l e  t o  be u s e d  f o r  t h e  d i s -  
t r i b u t e d  l a g .  



Degree of polynomial (1, 2, or 3). 

Length of lag, < 40. 

No restrictions. 

End restriction, wn=O. 

End restrictions, wg=wn=O. 

Column in the Z matrix for the first 
transformed variable. 

Column in the Z matrix for the second 
transformed variable. 

Column in the Z matrix for the third 
transformed variable. 

Column in the Z matrix for the fourth 
transformed variable. 

Note: If 1's are left blank, transformed variables 
will be added at the end of the Z matrix. 

E. LABEL LINE (5 )  (FOR THE Z MATRIX) -- 

label = name of variable (mn-j4+1 labels are read 
with one per line). 

The labels are for the data in the Z matrix 
if any operations have been performed on the 
data, i.e., transformations or distributed 
lags. The user has the option of saving all 
or some of the original labels by specifying 
j4 in TRAN as the number of labels to be 
saved plus 1. After transformation and/or 
distributed lag variables are formed the 
data are listed starting with the j4th vari- 
able through the mnth variable. The program 
automatically sets j4 equal to the original 
mn+l if the user does not specify a value 
for it in TRAN. 

Note: Labels are not read if n2=j2=0 or nx=2, 3, 
or 5, or if j4>mn. Data are not listed in 
this case. 



F. EQUATION SPECIFICATION LINE(S) 

1. PART 1 OF EQUATION LINE 

eqn numc 

eqn = Name of equation, e.g., eqn-6. This infor- 
mation will appear in the summary table, and 
on the coef file. 

= $ $ $  To list variables in the Z matrix. This is 
handy if you forget the location of the 
variables. 

- - "Control d" to transfer to new PARAMETER 
LINE. 

numc = Number assigned to first coefficient. This 
option is only required when a coef file is 
produced for SIMDAT. 

2. PART 2 9 EQUATION LINE 

Number of variables in the equation (in- 
dependents plus dependent). 

i 1 - - Location of first independent variable in 
the Z matrix. 

Location of second independent variable (if 
there is one) in the Z matrix. 

dp = Location of dependent variables in the Z ma- 
trix. 

3. PART 3 OF EQUATION LINE 

pa gr ar nd sc lyh nao 

pa = 0 To read another EQUATION LINE. 

= 1-8 To read a new PARAMETER LINE and give pa 
summary tables. The summary table will hold 
at most 26 regressions. If this limit is 
exceeded the summary table is printed out. 
In this case to get more than one copy, m3 
must be set in SUBROUTINE TRAN to the number 
of copies desired. 

To accumulate the summary table between data 



SC = 0 

= 1 

lyh = 0 

- - 

nad = 0 

- - 

groups. To get more than one copy of the 
table, the last EQUATION LINE of the group 
must specify the number desired, or the user 
can set m3 equal to the number desired in 
SUBROUTINE TRAN, and when an eof is encoun- 
tered on the input file summary tables will 
be printed. 

Normal. 

For a graph and Durbin-Watson "d" statistic. 

For a "d" statistic without graph. 

For a graph and for the (residuals) to be 
placed in column lyh of the Z matrix (see 
lyh option below). 

Normal. 

Cochrane-Orcutt autoregressive option. 

Scanning autoregressive option, first order 
(this requires one RHO LINE). 

Scanning autoregressive option, second order 
(this requires two RHO LINES). 

Normal. 

Number of distributed lags in the equation. 
This number must be specified or the weights 
will not be calculated. 

Normal. 

To suppress constant term. 

Normal. 

Location in the Z matrix where will be 
stored if gr=l or 2, or where $ will be 
stored if gr=3. 

Normal. 

Number of additional observations to be in- 
cluded in the graph. If actual values for 
these additional obseryations equal zero, 
the predicted values, y , are placed in the 
Z matrix. 



G .  RHO LINE(S)  ( I F  a r  > 1) 

r h o l  r h o 2  r h o 3  ( a r - 1  l i n e s  a r e  r e a d )  

r h o 1  = S t a r t i n g  v a l u e  o f  p l  f o r  s c a n .  

r h o 2  = Ending  v a l u e  o f  p i  f o r  s c a n .  

r h o 3  = S t e p  s i z e  f o r  s c a n .  

Fo r  s e c o n d  o r d e r  s c a n  t h e  s e c o n d  RHO LINE 
g i v e s  t h e  s c a n n i n g  v a l u e s  f o r  p2 . I f  t h e  
e n d i n g  v a l u e s  and  s t e p  s i z e  a r e  o m i t t e d  f rom 
t h e  RHO LINE(S)  t h e  r e g r e s s i o n  w i l l  b e  com- 
p u t e d  f rom t h e  s t a r t i n g  v a l u e s  o n l y .  The 
s e c o n d  o r d e r  s c a n  is  p e r f o r m e d  o v e r  t h e  
v a l u e s  t h a t  i m p l y  a  s t a t i o n a r y  p r o c e s s .  On- 
l y  t h e  e q u a t i o n  w i t h  t h e  minimum v a r i a n c e  
o v e r  t h e  r a n g e  i s  s a v e d .  

No te :  The p rogram r e a d s  a n o t h e r  EQUATION LINE i f  
p a = 0  o n  t h e  p r e v i o u s  EQUATION LINE o r  a n o t h -  
e r  PARAMETER LINE i f  p a f 0 .  The p rogram w i l l  
p r i n t  o u t  t h e  summary t a b l e  when a n  end  o f  
f i l e  ( " c o n t r o l  d "  or  e o f )  i s  e n c o u n t e r e d  o n  
t h e  i n p u t  f i l e .  



V I  EXAMPLES 

I n  t h e s e  e x a m p l e s  i t  is a s s u m e d  t h a t  t h e  u s e r  h a s  
p r e p a r e d  a  d a t a l  f i l e  w i t h  B A N K .  Some o f  t h e  c o m p u t e r  o u t -  
p u t  is d e s i g n e d  f o r  1 3 2  c o l u m n s .  W h e n e v e r  n e c e s s a r y  t h e  
l a s t  6 0  c o l u m n s  a r e  p r i n t e d  b e l o w  t h e  f i r s t  g r o u p .  

T h e  u s e r  t y p e s  t h e  l i n e s  m a r k e d  w i t h  a  T .  T h e  p r o g r a m  
e c h o e s  b a c k  t h e  l i n e s  m a r k e d  w i t h  a n  E. 

A .  M I N I N U M  INFORMATION TO RUN A  SIMPLE REGRESSION 

T h i s  s e c t i o n  i n t r o d u c e s  t h e  u s e r  t o  t h e  i n p u t  l i n e s  f o r  
AUTO w i t h o u t  t h e  c o n f u s i o n  o f  t h e  many p o s s i b l e  o p t i o n s .  
L i n e  1 T  c o m m a n d s  t h e  c o m p u t e r  t o  e x e c u t e  AUTO. F o r  l i n e  6T  
t h e  u s e r  s i m p l y  h i t s  a  CR ( c a r r i a g e  r e t u r n ) .  T h i s  o p t i o n  
c a n  b e  o m i t t e d .  L i n e  1 0 T  t e l l s  t h e  c o m p u t e r  t h e  s i z e  o f  t h e  
Z m a t r i x  a n d  t h e  s t a r t i n g  d a t e  t o  r o w  1. F o r  l i n e  1 3 T  a CR 
is  g i v e n .  F o r  l i n e  1 6 T  t h e  u s e r  t y p e s  a n y  t i t l e  t o  d e s c r i b e  
t h i s  s e t  o f  r e g r e s s i o n s .  L i n e  20T c a l l s  f o r  v a r i a b l e s  1 a n d  
2  o f f  t h e  d a t a  b a n k .  L i n e  25T a l l o w s  t h e  u s e r  t o  name t h e  
f o l l o w i n g  e q u a t i o n .  L i n e  2 7 T  s a y s  t h e r e  a r e  t w o  v a r i a b l e s  
i n  t h e  e q u a t i o n  w i t h  v a r i a b l e  1 ( g n w $ 7 2 )  a s  t h e  i n d e p e n d e n t  
a n d  v a r i a b l e  2  ( ~ $ 7 2 )  a s  t h e  d e p e n d e n t .  L i n e  3 0  c a l l s  f o r  
t h e  g r a p h  o p t i o n  a n d  a  new PARAMETER LINE.  L i n e  3 3 T  i s  a 
" c o n t r o l  d "  t o  e n d  t h e  r u n .  

1. L I S T  OF TERMINAL IICPUT OUTPUT LINES 

% a u t o . 0  
1 a u t o  by m o r r i s  n o r m a n  

f e b  1 9 7 7  i i a s a  v e r s i o n  
inaxr 3 0  m a x c  2 0  

i u s e  n l x  n o x  g r x  n p x  p c x  l n x  m l x  

0 8 0 9 0 9 0 C 7  
1 

n o  mn i y  i p  i b  d b  n l  m l  n o a  
3 0  2  4 6  
3 0 2 4 6 0 O O t l 8  0  
t r  nx I n  d i s  a r t  c o r  p c  n s  

a 0 0  o 0  0 Q s  
t y p e  i n  c o d e  o n e  l i n e  

e x a m p l e  o n e  
o p e n e d  i n d e x  f o r  1 w i t h  1 0  w o r d s  f i l e  name d a t a 1  
o p e n  s u b  i n d e x  f o r  1 w i t h  4  w o r d s  
t y p e  i n  k s e t  c a r d  l o c a t i o n  1 t o  2  

1 , 2  
d a t a  r e a d  f r o m  d a t a  b a n k  q o  i y  i o  i b  

1 1 g n 0 $ 7 2  38  4 5  1 1 
2  2  ~ $ 7 2  30  4 6  1 1 



e q u - n a m e  numc 
e l .  1 

m i l  i 2  i 3  i 4  i 5  i 6  i 7  .. .. 
2 1 2  
2 1 2  

p a  g r  a r  nd sc l y h  n a o  
1 7  
I L 

1 1 0 0 0  0  0  
n o  mn i y  i p  i b  d b  n l  m l  n o a  
" c o n t r o l  d "  

e n d  o f  d a t a  c a r d s  

2 .  OUTPUT F I L E  

T h i s  f i l e  i s  l i s t e d  o n  t h e  l i n e  p r i n t e r  by  t y p i n g  
( a f t e r  a % )  asa  o u t p u t  * l p r  

e x a m p l e  o n e  
n o  mn i y  i p  i b  d b  n l  ml n o a  
3 0 2 4 6 0 0 0 0 0  0  
t r  nx I n  d i s  a r t  c o r  p c  n s  

0 0 0  0  0  0 0 0  
d a t a  r e a d  f r o m d a t a  b a n k  n o  i y  i p  i b  

1 1 g n p $ 7 2  3 0  46 1 1 
2  2  ~ $ 7 2  3 0  46  1 1 

- 1 2  
g n p S 7 2  c S 7 2  

1 1 9 4 6 -  1 4 7 7 . 6 0 0  3 0 1 . 4 0 0  
2  1 9 4 7 -  1 4 6 8 . 3 0 0  3 0 6 . 2 0 0  
3  1 9 4 8 -  1 4 8 7 . 7 0 0  3 1 2 . 8 0 0  
4  1 9 4 9 -  1 4 9 0 . 7 0 0  3 2 0 . 0 0 8  
5  1 9 5 0 -  1 5 3 3 . 5 0 0  3 3 8 . 1 0 8  
6  1 9 5 1 -  1 5 7 6 . 5 0 0  3 4 2 . 3 0 0  
7  1 9 5 2 -  1 5 9 8 . 5 0 8  3 5 0 . 9 0 0  
8  1 9 5 3 -  1 6 2 1 . 8 8 0  3 6 4 . 2 0 4  
9  1 9 5 4 -  1 6 1 3 . 7 8 0  3 7 0 . 9 0 0  

1 0  1 9 5 5 -  1 6 5 4 . 8 0 0  3 9 5 . 1 0 0  
11 1 9 5 6 -  1 6 6 8 . 8 0 0  4 0 6 . 3 0 8  
1 2  1 9 5 7 -  1 6 8 0 . 9 0 0  4 1 4 . 7 0 0  
1 3  1 9 5 8 -  1 6 7 9 . 5 0 0  4 1 9 . 0 0 0  
1 4  1 9 5 9 -  1 7 2 0 . 4 0 0  4 4 1 . 5 0 0  
1 5  1 9 6 0 -  1 7 3 6 . 8 0 9  4 5 3 . 0 0 0  
1 6  1 9 6 1 -  1 7 5 5 . 3 0 0  4 6 2 . 2 0 0  
1 7  1 9 6 2 -  1 7 9 9 . 1 0 0  4 8 2 . 9 0 0  
1 8  1 9 6 3 -  1 8 3 0 . 7 0 0  5 0 1 . 4 8 9  
1 9  1 9 6 4 -  1 8 7 4 . 4 0 0  5 2 8 . 7 0 0  
20 1 9 6 5 -  1 9 2 5 . 9 0 9  5 5 8 . 1 0 0  
2 1  1 9 6 6 -  1 9 8 1 . 0 0 0  5 8 6 . 1 0 0  
2 2  1 9 6 7 -  1 1 0 f l 7 . 7 0 0  6 0 3 . 2 8 0  
2 3  1 9 6 8 -  1 1 0 5 1 . 8 9 0  6 3 3 . 4 0 9  
24 1 9 6 9 -  1 1 0 7 8 . 8 9 0  6 5 5 . 4 f i 0  
2 5  1 9 7 0 -  1 1 0 7 5 . 3 0 0  6 6 8 . 9 0 4  



2 6  1 9 7 1 -  1 1 1 0 7 . 5 0 0  6 9 1 . 0 8 0  
27 1 9 7 2 -  1 1 1 7 1 . 1 0 0  7 3 3 . 0 0 0  
2 8  1 9 7 3 -  1 1 2 3 3 . 4 0 0  7 6 6 . 3 P 0  
2 9  1 9 7 4 -  1 1 2 1 0 . 7 0 0  759.81111 
30  1 9 7 5 -  1 1 1 8 6 . 4 0 0  7 6 6 . 6 0 0  

1 
n r l  equ-name numc 

1 e l . 1  0  
m i l  i 2  i 3  i 4  i 5  i 6  i 7  .. .. d e  
2 1 2  

p a  g r  a r  nd sc l y h  n a o  
1 1 0 8 0  8  0  

e x a m p l e  o n e  

~ $ 7 2  0  g n p S 7 2  c o n s t  r /se dw/d f 
01s 0 . 6 2 1 5 0 2  - 5 . 6 0 7 9 5 6  0 . 9 9 2 4 5 4  11.382560 
e l .  1 6 1 . 7 6 4 5 1 1  - 0 . 6 5 9 1 6 3  1 3 . 3 6 7 5 4 0  2 8 . 0 0 6 8 0 0  

a c t u a l s  ( * )  p r e d i c t e d  (+ )  r e s i d u a l s  % e r r o r  



d u r b i n - w a t s o n  d  s t a t i s t i c  i s  0 . 3 8 2 5 6  

( t h e  f o l l o w i n g  g r a p h  w a s  moved f r o m  t h e  a b o v e  l i n e s )  

r a n g e  2 8 5 . 4 4  t o  7 6 6 . 6 0  

B.  RERUNNING A SET OF REGRESSIONS 

AUTO w r i t e s  a l l  t h e  i n p u t  l i n e s  t o  t h e  i n c a r d s  f i l e .  
T h i s  f i l e  m u s t  b e  moved t o  a n o t h e r  f i l e  i f  t h e  u s e r  w a n t s  t o  
s a v e  h i s  i n p u t  l i n e s .  O f t e n  i t  i s  e a s i e r  t o  e d i t  t h e  i n -  
c a r d s  f i l e  t h a n  i t  i s  t o  c o r r e c t  t h e  i n p u t  l i n e s .  T h i s  f i l e  
i s  v e r y  i m p o r t a n t  when b u i l d i n g  a  c o m ~ l e t e  m o d e l .  T h e  i n -  
c a r d  f i l e s  c a n  b e  c o l l e c t e d  i n t o  o n e  m a s t e r  f i l e  a n d  t h e n  
t h e  w h o l e  m o d e l  c a n  b e  r u n  t o g e t h e r .  

1. LIST OF TERMINAL INPUT AND OUTPUT L I N E ( S )  

T o  r e r u n  t h e  p r e v i o u s  e x a m p l e  t h e  u s e r  o n l y  h a s  t o  t y p e  
l i n e s  1 T  a n d  2T. L i n e  27T p r i n t s  t h e  o u t p u t  f i l e  o n  t h e  
h i g h  s p e e d  p r i n t e r .  



% mv i n c a r d s  c a r d  
% a u t o . 0  5 = c a r d  
1 a u t o  b y  m o r r i s  n o r m a n  

f e b  1 9 7 7  i i a s a  v e r s i o n  
maxr  30  m a x c  2fl 

i u s e  n l x  n o x  g r x  n p x  p c x  l n x  rnlx 
f l 0 0 4 e m e 0  

1 
n o  mn i y  i p  i b  d b  n l  r n l  n o a  
3 8 2 4 6 8 0 8 0 0  0  
t r  nx I n  d i s  a r t  c o r  p c  n s  

0 P P  0 0  0 o f l  
t y p e  i n  c o d e  o n e  l i n e  
o p e n e d  i n d e x  f o r  1 w i t h  1 8  w o r d s  f i l e  name d a t a 1  
o p e n  s u b  i n d e x  f o r  1 w i t h  4  w o r d s  
t y p e  i n  k s e t  c a r d  l o c a t i o n  1 t o  2  
d a t a  r e a d  f r o m  d a t a  b a n k  n o  i y  i p  i b  

1 1 g n p $ 7 2  3 8  46 1 1 
2 2  ~ $ 7 2  3 P  46 1 1 

e a u - n a m e  numc 
m il i 2  i 3  i 4  i 5  i 6  i 7  . . . . d e  
2 1 2  

p a  g r  a r  nd s c  l y h  n a o  
1 1 a 0 0  o 0  

n o  mn i y  i p  i b  d b  n l  n 1  n o a  
e n d  o f  d a t a  c a r d s  

% a s a  o u t p u t A l p r  
% b y e  

2 .  CARD FILE -- 

T h e  c a r d  f i l e s  c o n t a i n  t h e  b c d  c a r d  i n a g e s  o f  t h e  l i n e s  
t y p e d  i n  t h e  f i r s t  e x a m p l e .  Commas t h a t  w e r e  u s e d  t o  
s e p a r a t e  t h e  i n t e g e r s  a r e  r e m o v e d  f r o m  t h e  c a r d  f i l e .  

0 0 O P P 0 f l Z  
3 0 2 4 6 E f l s O g  0  

0 0 0  e n n o @  
e x a m p l e  o n e  

1 2  
e l . 1  e 

2 1 2  
1 1 0 0  fl 0 

C .  RUNNING A COMPLETE MODEL 

T h e  p o t e n t i a l  GNP Model  f o r  t h e  USA i s  e s t i m a t e d  i n  o n e  
r u n .  T h e  c a r d  f i l e  u s e d  w a s  b u i l t  u p  f r o m  t h e  i n d i v i d u a l  
i n c a r d s  f i l e .  



TERMINAL LISTING FOP GNP KODEL 

% a u t o . 0  5 = c a r d  
1 a u t o  b y  m o r r i s  norman 

f e b  1 9 7 7  i i a s a  v e r s i o n  
maxr 3 0  maxc 20  

i u s e  n l x  n o x  g r x  npx  p c x  l n x  mlx  k c  
1 0 0 2 0 1 9 7 2 4  

0  
n o  mn i y  i p  i b  d b  n l  m l  n o a  
3 0 2 4 6 0 0 0 0 8  0  
t r  nx I n  d i s  a r t  c o r  p c  n s  

1 0 0  B 0  O e O  
t y p e  i n  c o d e  o n e  l i n e  
o p e n e d  i n d e x  f o r  1 w i t h  2 5 5  w o r d s  f i l e  name d a t a 1  
o p e n  s u b  i n d e x  f o r  1 w i t h  1 2 8  w o r d s  
t y p e  i n  k s e t  c a r d  l o c a t i o n  1 t o  2  
d a t a  r e a d  f r o m  d a t a  b a n k  n o  i y  i p  i b  

1 3 2  d e p S 7 2  30 46 1 1 
2  79  kS72 3 8  46  1 1 

t y p e  l a b e l s  f o r  v a r i a b l e s  3  t o  3 o n e  / l i n e  
equ-name numc 

m i l  i 2  i 3  i 4  i 5  i 6  i 7  .. .. d e  
2 3 1  

p a  g r  a r  nd s c  l y h  n a o  
9 1 0 0 0  0  0  

n o  mn i y  i p  i b  d b  n l  m l  n o a  
3 0 5 4 6 8 f l 0 P 8  0  
t r  nx I n  d i s  a r t  c o r  p c  n s  

9 0 0  B 0 0 0 0  
t y p e  i n  c o d e  o n e  l i n e  
t y p e  i n  kset c a r d  l o c a t i o n  1 t o  5  
d a t a  r e a d  f r o m  d a t a  b a n k  n o  i y  i p  i b  

1 1 2  g n p  3 0  46 1 1 
2  1 2 0  t a x i n s 7 2  30 46 1 1 
3  6 3  n i S 7 2  36 46 1 1 
4  5 1  t a x e s  3 0  46 1 1 
5  49  i p d g n p  3 8  46 1 1 

t y p e  l a b e l s  f o r  v a r i a b l e s  6  t o  7 o n e  / l i n e  
eau-name numc 

m i l  i 2  i 3  i 4  i 5  i 6  i 7  .. .. d e  
2 1 7  

p a  g r  a r  nd s c  l y h  n a o  
m 1 o 0  0  a 

eau-name numc 
m i l  i 2  i 3  i 4  i 5  i 6  i 7  .. .. d e  
2 . 6 4  

p a  g r  a r  nd  s c  l y h  n a o  
9 1 0 8 O  e 

n o  mn i y  i p  i t  d t  n l  m l  n o a  
3 0 5 4 6 0 P 6 0  fl 
t r  nx I n  d i s  a r t  c o r  p c  n s  



2 0 0  0  0  0 B 0  
t y p e  i n  code  one l i n e  
t y p e  i n  k s e t  c a r d  l o c a t i o n  1 t o  5  
d a t a  read  from d a t a  bank no i y  i p  

1 1 9  g t  30 46 1 
2  4 9 i p d g n p  30 46 1 
3  7 6 p o p 6 5  30 46 1 
4  74 unempl 29 47 1 
5  77 t ime46=1  3C1 46 1 

t y p e  l a b e l s  f o r  v a r i a b l e s  6  t o  6one / 
equ-name numc 

m i l  i 2  i 3  i 4  i 5  i 6  i 7  .. .. d e  
2  5  6  

pa g r  a r  nd s c  l y h  nao 
9 1 0 0 0  0 F 

no mn i y  i p  i b  db n l  m l  noa 
3 0 2 4 6 0 0 0 0 0  0  
t r  nx I n  d i s  a r t  c o r  pc  n s  

0 0 0  0  (1 @ P O  
t y p e  i n  code  one l i n e  
t y p e  i n  k s e t  c a r d  l o c a t i o n  1 t o  2  
d a t a  r e a d  from d a t a  bank no i y  i p  

1 1 2  gnp 30 46 1 
2  2 5 b t  30 46 1 

equ-name numc 
m i l  i 2  i 3  i 4  i 5  i 6  i 7  .. .. d e  
2 1 2  

pa g r  a r  nd s c  l y h  nao 
9 1 0 0 0  0  0  

no mn i y  i p  i b  d b  n l  m l  noa 
3 0 4 4 6 0 0 0 0 0  P 
t r  nx I n  d i s  a r t  c o r  p c  n s  

3 0 0  1 P) 0 0 0  
t y p e  i n  code  one l i n e  
t y p e  i n  k s e t  c a r d  l o c a t i o n  1 t o  4  
d a t a  r e a d  from d a t a  bank no i y  i p  

1 3  i s 7 2  30 46 1 
2  49 ipdgnp  30 46 1 
3  7 2 b a a  30 46 1 
4  60 is  30 46 1 

n l d  mm j4 
1 0 5  

l v c  l v  d p  n  n r  11 12 13 14 
0 5 2 8 1 ! ? 0 C 1 0  

t y p e  l a b e l s  f o r  v a r i a b l e s  5 t o  7one / 
equ-name numc 

m i l  i 2  i 3  i 4  i 5  i 6  i 7  .. .. de 
3 6 7 4  

pa g r  a r  nd s c  l y h  nao 
9 1 0 1  0 0 

i b  
1 
1 
1 
1 
1 

l i n e  

1 i n e  

( l i n e s  1ff1 t o  326 were removed) 



327 pa g r  a r  nd s c  lyh  nao 
3  28 2 1 0 0 0  0  C1 
329 no mn i y  i p  i b  db  n l  m l  noa 
330 end of  d a t a  c a r d s  
331T % a s a  o u t p u t A l p r  
332T % bye 

2. SUMMARY TABLE FOR GNP MODEL 

T h i s  i s  t h e  complete  t a b l e  f o r  a l l  t h e  e q u a t i o n s  e s -  
t ima ted  by OLS. kc e q u a l s  4  s o  t h e  e q u a t i o n  wou1.d f i t  on 
r e g u l a r  paper .  mlx e q u a l s  72 s o  t h e  t a b l e s  w i l l  f i t  on 2  
pages  of computer o u t p u t .  The d e f a u l t  va lue  is  B f l .  The 
use r  can a d j u s t  mlx s o  a  s e r i e s  of  r e g r e s s i o n s  f i t  on 2  
pages  i n s t e a d  of 2  1 /4  pages .  Th i s  t a b l e  i s  t r a n s l a t e d  i n  
t h e  next  s e c t i o n .  



POTENTIAL GNP MODEL FOR THE USA 

c a p i t a l  c o n s u m p t i o n  a l l o w a n c e s  w i t h  c c a  

d e p S 7 2  2 4  kS72-1 c o n s t  r / se  dw/df  
01s 0 . 0 5 4 0 4 9  - 8 . 7 5 4 9 1 5  0 . 9 9 7 2 9 2  0 . 6 8 4 9 6 9  
e q - 3  1 0 1 . 5 5 6 6 7 9  - 1 0 . 6 7 6 8 1 0  1 . 2 5 8 1 7 4  2 7 . 0 0 0 0 0 0  

t a x  e q u a t i o n s  

t a x i $ * p  6  g n p  c o n s t  r / se  dw/df  
01s 0 . 0 8 9 7 9 3  1 . 8 3 7 2 4 8  0 . 9 9 8 7 4 4  0 . 4 2 7 3 0 1  
e q - 4  1 5 1 . 8 3 5 9 0 7  4 . 2 4 1 8 6 1  1 . 1 6 3 5 0 8  2 8 . 0 0 0 9 0 0  

t a x e s  8  p * n i $ 7 2  c o n s  t r / se  dw/df  
o  1 s 0 . 2 9 3 7 9 7  - 2 5 . 9 8 7 4 6 9  0 . 9 9 3 5 7 9  1 . 0 5 8 1 5 4  
e q - 6  6 6 . 9 9 8 1 6 1  - 9 . 9 4 7 8 0 8  6 . 9 9 3 0 8 1  2 8 . 0 0 0 0 0 0  

g o v e r n m e n t  t r a n s f e r  p a y m e n t s  t o  p e r s o n s  

1 ( g t $ / n )  11 t i m e 4 6 = 1  c o n s t  r / s e  dw/df  
o  1 s 0 . 0 5 2 4 4 1  - 0 . 1 0 5 7 9 4  0 . 9 8 0 8 7 4  (3.292265 
e q - 7  3 5 . 0 9 7 7 4 0  - 3 . 6 5 1 5 3 6  0 . 0 5 3 8 7 2  2 3 . 0 0 0 8 0 0  

b u s i n e s s  t r a n s f e r  p a y m e n t s  

b t  3 5  gnl? c o n s t  r /se  dw/d f  
01s 0 . 0 8 4 4 3 9  - 0 . 4 1 3 0 3 2  0 . 9 9 5 3 4 3  0 . 7 4 9 4 6 5  
e q - 8  7 8 . 7 3 1 1 4 8  -1 f l .003003  0 . 1 1 0 9 2 0  2 8 . 8 0 0 0 0 0  

n e t  i n t e r e s t  i n c o m e  

is  2 6  a v i n - a  a v i n - b  c o n s t  r / s e  
01s 4 . 2 6 7 5 7 1  - 2 . 4 7 8 4 1 9  7 . 6 2 0 5 3 1  0 . 9 5 3 0 7 5  
e q - 9  0 . 7 2 1 2 8 6  - 0 . 4 0 0 2 5 7  1 0 . 9 8 0 8 6 5  1 . 9 5 5 6 5 5  

2 6  dw/df  a v i n  a v i n - 1  a v i n - 2  
0 . 2 7 2 1 2 4  0 . 5 2 1 9 5 5  0 . 4 1 0 8 7 3  0 . 3 1 1 5 1 7  

e q - 9  2 0 . 0 0 0 0 0 0  2 . 0 8 6 6 0 2  3 . 9 7 5 5 4 2  1 5 . 8 6 4 0 2 4  



c o n s u m p t i o n  f u n c t i o n  

c $ 7  2  1 y s - a  y s - b  c o n s  t r / s e  
01s 1 . 1 7 7 2 8 9  - 0 . 2 6 7 9 9 8  - 1 2 . 9 3 1 % 7 1  9 . 9 9 6 7 4 3  
e q - 1 0  1 . 1 3 8 1 1 3  - 0 . 2 5 8 0 1 2  - 2 . 0 4 2 6 6 4  8 . 4 1 2 8 1 1  

i n v e s t m e n t  f u n c t i o n  

n e t - i  22 k*-k-1 c o n s  t r / s e  dw/df  
o  1 s 0 . 8 5 1 6 8 1  7 . 6 3 4 6 3 0  0 . 8 7 8 8 2 2  Q.868k78B 
e q - 1 1  1 2 . 3 8 1 3 7 6  1 . 8 2 6 6 6 2  6 . 7 9 7 5 4 3  2@.BP@08V 

d e s i r e d  c a p i t a l  s t o c k  

k  $ 7  2  76  y l  Y * P ~  Y * P ~  c o n s  t 
o 1 s 1 . 6 2 8 b 8 6  0 . 4 5 6 8 6 3  - 1 . 3 2 2 6 9 2  9 . 1 4 9 5 5 7  
e q - 1 2  2 8 . 8 5 4 7 3 3  3 . 3 5 8 1 8 4  - 2 . 2 3 2 7 5 3  1 . @ 8 3 9 2 8  

7 6  y * s q - 1  y*sq-2  y * s q - 3  y*sq-4  
0 . 0 4 0 2 7 8  0 . @ 1 3 9 4 8  8 . 0 8 0 5 2 2  f l . f l ? f l 03?  

e q -  1 2  8 . 3 6 5 4 8 4  1 . 7 3 3 9 8 1  '3 .076573  C I . P O O F 8 3  

d e r i v e d  demand f o r  l a b o r  - m a n h o u c s  i n d e x  

m a n h o u r s  3 7  g n p $ 7 2  y * s q  ( c k /  t i ~ e 4 6 = l  c o n s  t 
01s 0 . 0 4 2 4 0 6  0 . 8 6 8 1 2 8  - 1 . ? 4 4 3 8 1  5 9 . 9 5 P 7 9 8  
e q - 1 6  4 . 8 4 9 6 7 2  3 . 3 9 5 E 1 6  - 6 . 8 2 2 7 6 4  2 9 . 9 q 3 8 1 4  



a v e r a g e  w e e k l y  h o u r s  f o r  p r i v a t e  n o n a g r i c u l t u r a l  

h o u r s  4 1  p r o p - u n  t i m e 4 6 = 1  c o n s t  r / s e  
01s - 0 . 1 4 3 9 8 8  - 0 . 1 1 5 7 1 0  4 1 . 1 6 3 9 6 0  8 . 9 2 2 0 6 4  
e u - 1 7  - 3 . 2 3 8 2 6 0  - 1 5 . 7 3 9 4 6 9  1 8 1 . 8 7 1 4 9 0  0 . 3 1 8 8 1 3  

e m p l o y i n e n t  o f  w o r k e r s  

e m p l o y  44 m a n h / h r  c o n s t  r / s e  dw/d f  
01s 3 6 . 3 2 5 3 0 2  - 2 1 . 6 9 0 6 9 7  0 . 9 8 4 2 7 0  0 . 4 5 4 4 5 9  
e q - 1 8  4 1 . 8 6 9 4 0 0  - 9 . 9 9 6 7 2 4  1 . 1 2 9 0 4 4  27.!4000fl@ 

e l e c t r i c  s a l e s ,  r e s i d e n t i a l  & s m a l l  l i g h t  & p o w e r / c a p i t a  

e l - r t c  52 ~ $ 7 2  c o n s t  r / s e  dw/df  
01s 2 . 5 1 5 0 1 4  - 4 . 5 8 7 5 8 5  0 . 9 9 1 5 1 1  0 . 8 7 0 8 4 8  
e g- 2  1 5 7 . 1 9 5 2 0 2  - 3 7 . 7 2 6 2 9 5  0 . 1 1 6 8 4 4  27 .00f l000  

e l e c t r i c  s a l e s ,  l a r g e  l i g h t  & p o w e r  a n d  misc. 

e l - l a + o t  56 g n p S 7 2  y * s 4  (w/? y * s q  ( c k /  c o n s t  
01s 0 . 8 4 8 2 6 4  - 0 . 0 3 1 7 9 8  0 . f l98287  - 2 8 2 . 2 2 6 7 7 6  
e q - 2 2  7 . 7 3 5 8 9 3  - 2 . 5 3 0 3 6 7  2 . 5 3 8 6 6 9  - 8 . 2 3 1 6 0 6  

demand  f o r  f u e l ,  h o u s e h o l d  & c o m m e r c i a l  s e c t o r  

f u e l - h / c  7 0  ~ $ 7 2  c * s q  ( p /  c o n s t  r / s e  
o  1s 3 . 5 0 2 8 2 2  1 . 2 7 4 9 6 4  2 6 0 1 . 1 1 3 2 8 1  4 . 9 8 0 6 1 2  
e q - 2 4  2 . 0 3 1 2 9 8  6 . 9 2 7 8 1 3  1 1 . 6 8 7 4 8 2  3 2 8 . 2 8 1 3 1 1  



demand for fuel, transportation sector 

fuel-trn 61 gnp$72 y*sq (w/p y*sq (w/p time46=1 
01s 19.317823 -1.686795 5.624977 -173.549820 
eq-25 6.781799 -6.776175 6.589031 -3.087632 

demand for fuel, industrial & misc. sectors 

fu-in/ot 66 gnp$72 y*sq (ck/ time46=1 cons t 
01s 6.995428 1.475639 -107.624176 7059.432617 
eq-26 1.835218 2.730760 -1.433962 5.828745 

demand for fuel electric utilities sector 

fuel-eu 46 el-tot el*sq (w/ el*sq (ck time46=1 
01s 22.273735 -0.821967 1.409685 -327.090820 
eq-27 17.115053 -4.993039 2.286249 -9.391029 



3. POTENTIAL GNP MODEL FOR USA 

1) Definition of real GNP 

GNP$72 = C$72 + Is72 + G$72 + EX$72 

2) Definition of real national income 

NI$72 = GNP$72 - DEP$72 - TAXINS72 - BT/P - RES 

3) Capital consumption allowance with CCA 

4) Indirect business tax function 

5) Definition of real spendable income 

YS$72 = NIS72 - (TAXES - GT - BT - IS)/P 

5 )  Income tax function 

TAXES = .29 * P * NIS72 - 25.99 
(66.9) (9.9) 

7) Government transfer payments to persons 

iT = P * (POP65 + UNEMP) EXP (.052 * TIME - .106) 
(35.1) (3.6) 



8) Business transfer payments 

9) Net interest income 

10) Consumption function 

11) Investment function 

12) Desired capital stock 



q c t u a l  c a p i t a l  s t o c k  

K$72 KS72-I + I S 7 2  - DEP$72 

C a p i t a l  o u t p u t  r a t i o  

K/O = Kb72/SNP$72 

C o s t  o f  c a p i t a l  

COST-K = (9AA * . 8 1  + . % 5 4 )  *P 

D e r i v e d  demand f o r  l a b o r  - m a n h o u r s  i n d e x  

A v e r a g e  w z e k l y  h o u r s  f o r  t o t a l  p r i v a t e  n o n a ~ y r i c u l t u r a l  

HOURS = - .144 FROP-3N - . 1 6 6  TIME + 41 .2  
( 3 . 2 )  ( 1 5 . 7 )  ( 1 8 2 . 8 )  

Employment  a €  w o r k e r s  

YAMSO[JRS 21. 6 9  EMPLOY = 3 6 . 3 3  ~ R S - -  - 
( 4 1 . 9 )  ( 1 9 .  Q )  

T o t a l  u n e m p l o y m e n t  

UNEKP = LABOR - EYPLOY 

P r o p o r t i o n  o f  c i v i l i a n  l a b o r  f o r c e  u n e m p l o v e d  

PROP-ON = UNEM?/E?IPLOY 1 2 0  



Demand for Electricity -- 

21) Residential and small light & Dower per capita 

EL-R+C - 2-52 - - -  
POP 

c$72 - 4.59 
(57.1)P"P (37.7) 

22) Electric sales to large light and oower and misc. 

+.098*GNP$721c"st-k11/2 - 232.2 
(2.5) 

P e l  ( 5 . 2 )  

23) Total electric sales 

EL-TOT = EL-LA+OT + EL+R+C 

Demand for Fuel 

24) Household and commercial sectors 

25) Transportation sector 

FUEL-TRN = 19.32 * GNP$72 - 1.69 * GNp$72 iwpk;tel l/2 
(6.8) (6.8) 

I 



2 6 )  I n d u s t r i a l  s e c t o r  a n d  m i s c e l l a n e o u s  s e c t o r  

- 1 0 7 . 6  * TIME + 7 0 5 9 . 4  
( 1 , 4 )  ( 5 . 8 )  

2 7 )  E l e c t r i c a l  u t i l i t i e s  s e c t o r  

I w - r a t e  1 1 1 2  FUEL-EU = 2 2 . 3  * EL - . 8 2  * EL IPRF 
( 1 7 . 1 )  ( 5 . 0 )  I 

2 8 )  E l e c t r i c i t y  p r o d u c e d  b y  f u e l  

EL = 1 . 0 9 4  * EL-TOT - EL-NUC - EL-HY 

2 4 )  T o t a l  demand f o r  f u e l  

4 .  CARD FILE FOR GNP MODEL 

T h i s  c a r d  f i l e  i s  a n  a c c u m u l a t i o n  o f  a l l  t h e  i n c a r d s  
f i l e s  c o m b i n e d  i n t o  o n e  f i l e .  T h e  f i r s t  c a r d  i s  r e m o v e d  
f r o m  t h e  i n c a r d s  f i l e s  b e f o r e  i t  is a d d e d  t o  t h e  c a r d  f i l e .  
T h e  u s e r  c a n  now s e t  t h e  OVERRIDE LINE f o r  t h e  d e s i r e d  o p -  
t i o n .  T h e  f i r s t  l i n e  (OVERRIDE LINE) c a l l s  f o r :  " d "  s t a t i s -  
t i c s ,  t h e  c o e f f i c i e n t  t o  b e  w r i t t e n  t o  t h e  c o e f  f i l e ,  o n l y  
t h e  l a b e l s  t o  b e  l i s t e d ,  a  maximum o f  72 l i n e s  i n  t h e  sum- 
m a r y  t a b l e ,  a n d  o n l y  4  c o l u m n s  f o r  t h e  p a r a m e t e r s  i n  t h e  
s u m m a r y  t a b l e .  

1 1 0 0 2 0 1 9 7 2 4  
2 P  3kl 2 4 6  0 0 0 0 0  9 
3  1 a s  0  0 a o a  
4  c a p i t a l  c o n s u m p t i o n  a l l o w a n c e s  w i t h  c c a  
5 3 2  79 
6 kS72-1  



eq-3 2 4 
2 3 1  
9 1 0 0 0  0 11 
3 0 5 4 6 0 0 0 0 0  0 
9 0 0  0 0 0 I 7 0  

tax equations 
12 120 63 51 49 

p*ni$72 
taxi$*p 
eq-4 6 

2 1 7  
0 1 0 0 0  0 0 

eq-6 8 
2 6 4  
9 1 0 0 0  0 0 
3 0 5 4 6 0 0 0 6 0  0 
2 1 7 0  0 0 0 0 a  

government transfer payments to persons 
19 49 76 74 77 

1 (gtS/n) 
eq-7 11 

2 5 6  
9 1 0 0 0  0 0 
3 0 2 4 6 0 0 0 0 0  0 
0 B 0  0 e 0 0 0  

business transfer payments 
12 25 

3 1 0 0 0  0 0 
3 0 4 4 6 0 0 0 0 0  0 
3 0 0  1 0  0 0 0  

net interest income 
3 49 72 60 
1 0 0  
8 5 2 8 1 8 1 1 0 0  

avin 
avin-a 
avin-b 
eq-9 2 6 

3 6 7 4  
9 1 0 1 0  0 0 
30 2 4 6  0 0 0  0 0  0 
0 0 0  1 0  0 0 0  

consumption function 
2 121 
1 0 0  
0 2 2 4 1 0 0 0 0  

ys-a 
ys-b 
eq- 10 1 

3 3 4 1  



5  9  9 1 ~ 1 a  o e 
6 0 P  30  4  46 0  0  0  8  0 
6  1 4 0 0  0 0  0 9  
6 2  i n v e s t m e n t  f u n c t i o n  
6  3  3  3 2  79  7 8  
6 4  k*-k-1 
6 5  n e t - i  
66 e q - 1 1  2  2  
6  7  2 5 6  
6  8  9 1 0 0 0  0  0  
6 9 P  30 6 4 6  0  0  6  1 0  
7  0  5 0 0  1 0  0 B  
7 1  d e s i r e d  c a p i t a l  s t o c k  
7  2  79  1 47 1 0 3  1 1 6  7 7  
7  3  2 0 6  
7  4  0 2 2 8 2 8 0 9  
7  5  0  8  2  4  1 1 4 1 5  0 
7 6  s q ( w / c k  
77 y * s q ( w / c  
7 8  s q ( p f / c k  
7 9  y * s q ( p f /  
8 0  k /y  
a 1  y l  
8 2  y 2  
8 3  y * p l  
8 4  y * p 2  
8 5  e q - 1 2  7  6 
8  6  4  1 2  1 4  1 5  1 
8  7  9  1 2  
8 8 P  30  6  4 6  0  0  6  2  0  
8  9  5 0 0  m 0 0 e  
9 0  d e r i v e d  demand f o r  l a b o r  
9  1 3 3  1 1 1 6  4 7  1 0 3  7 7  
9 2  s q ( p f / w )  
9 3  y * s q ( p f /  
9 4  s q ( c k / w )  
9 5  y * s q ( c k /  
9 6  man/y 
97 e q - 1 6  3  7  
9  8  4  2 1 0  6  1 
9  9 ~ ~ O C ? B  0  a 
1 0 0 P  30  3  4 6  0  0  0  2 fl 
1 0 1  0 0 0  0  0 a 0  
1 0 2  a v e r a g e  w e e k l y  h o u r s  f o r  
1 8 3  30  1 0 4  77 
1 0 4  e q - 1 7  4  1 
1 0 5  3 2 3 1  
1 0 6  9 i a o a  FI s 
1 0 7 P  30 3  4 6  0  0  m 2 0  
l a 8  6 0 m  0 0  B 0  
1 0 9  e m p l o y m e n t  o f  w o r k e r s  
1 1 0  28  30  3 3  

c 
0 

- m a n h o u r s  i n d e x  

0  
a 

t o t a l  p r i v a t e  n o n a g r  i c u l t u r a l  



111 m a n h / h r  
1 1 2  e q - 1 8  4  4  
1 1 3  2 4 1  
1 1 4  9 1 0 0 0  0  0 
1 1 P  30 7 4 6  0  0  0 2  0  
1 1 6  7 0 0  0  0  0 0 B  
1 1 7  e l e c t r i c  s a l e s ,  r e s i d e n t i a l  & small l i g h t  & p o w e r  p e r  c a p i t a  
1 1 8  1 1 3  2  4 9  1 0 2  1 0 3  7 7  26 
1 1 5  s q  ( p / v  
1 2 0  c * s q ( p /  
1 2 1  s q ( c k / p e  
1 2 2  c * ( c k / p e  
1 2 3  e l r c / c  
1 2 4  e q - 2 1  5  2  
1 2 5  2 2 1  
1 2 6  9 1 0 0 0  0  0  
1 2 7 P  30 6  46 0  B 0  2  0  0  
1 2 8  5 0 e  0  0  0 0 c l  
1 2 9  e l e c t r i c  s a l e s ,  l a r g e  l i g h t  & p o w e r  a n d  o t h e r  c l a s s i f i c a t i o n  
1 3 0  1 1 4  1 4 7  1 0 1  1 0 3  7 7  
1 3 1  s q  ( w / p e )  
1 3 2  y * s q ( w / p  
1 3 3  s q ( c k / p e  
1 3 4  y * s q ( c k /  
1 3 5  e l / y  
1 3 6  e q - 2 2  5  6  
1 3 7  4  2  8 l D  1 
1 3 3  9 1 0 0 0  0  B 
1 3 9  30 6 4 6  0  0  0  2  0  0 
1 4 8  5 0 0  0  0  0 0 0  
1 4 1  demand  f o r  f u e l ,  h o u s e h o l d  & c o m m e r c i a l  s e c t o r  
1 4 2  96 2  4 9  1 1 6  1 0 3  77 
1 4 3  s q ( p c / p f  
1 4 4  c * s q ( p /  
1 4 5  s q ( c k / p f  
1 4 6  c * s q ( c k /  
1 4 7  f u / c  
1 4 8  e q - 2 4  7  0  
1 4 9  3 2 8 1  
1 5 0  9 1 0 0 0  0  0  
1 5 1 P  30  6  4 6  0  0  0  2  'd 0 
1 5  2  5 k 3 0  0  0 0 0 0  
1 5 3  demand  f o r  f u e l ,  t r a n s p o r t a t i o n  s e c t o r  
1 5 4  9 8  1 4 7  1 1 6  1 0 3  7 7  
1 5 5  s q ( w / p f )  
1 5 6  y * s q ( w / p  
1 5 7  s q  ( c k / p f  
1 5 b  y * s q ( w / p  
1 5 9  f u / y  
1 6 0  e q - 2 5  6 1 
1 6 1  5  2  8 1 0  6  1 
1 6 2  9 1 0 0 0  0  0  



163 3 0 6 4 6 0 0 0 2 0  0 
164 5 0 0  0 0 0 0 f l  
165 demand for fuel, industrial 6 miscellaneous sectors 
166 115 1 47 116 103 77 
167 sq(w/pf) 
168 y*sq (w/p 
169 sq(ck/pf 
170 y*sq (ck/ 
171 fu/y 
172 eq-26 66 
173 4 2 1 0  6 1 
174 9 1 0 0 0  0 0 
175P 30 8 46 0 0 0 2 0 0 
176 8 0 0  0 0 0 0 0  
177 demand for fuel, electric utilities sector 
178 88 112 47 116 103 77 117 118 
179 sq(w/pf) 
180 el*sq(w/ 
Id1 sq(ck/pf 
182 el*sq(ck 
183 fu/el 
184 eq-27 4 6 
185 5 2 8 1 0  6 1 
186 1 1 0 0 0  0 0 

5. SUBROUTINE TRAN FOR THE GNP MODEL 

This SUBROUTINE TRAN is a combination of all the 
SUBROUTINE TRAN cases used to estimate the separate blocks. 
A computed go to statement is used to transfer the program 
to the appropriate section. All the lines marked with P in 
the card file are part 1 of the PARAMETER LINE. The first 
number for part 2 of the PARAMETER LINE is tr. This parame- 
ter is used to call SUBROUTINE TRAN. Note that tr takes on 
a value from 0 to 9. When tr is greater than zero, 
SUBROUTINE TRAN is called. tr is then used in the computed 
go to statement to transfer the program to the appropriate 
set of transformations. 

subroutine tran 
common det,zero,code (8) ,xx (2222) ,yy (22,221 ,label (22) , 
1 coef(22) ,vv,ij (22) ,ik(22) ,nll,n6,1yInaoInImInoI 
2 xnoImnImnlInx,n8,jlInlIdis,db,j41n91p~IicImlIm3 
3 ,maxr,maxc 
d /dat/z (30,21), tr, iy,ip, ib,ln, iabel(22) 
o /opt/xk,ng,yvar,npage,iuse,nlx,nox,lnx,xmo,last 
i /index/ ims (401), ixs (390), ixd (1) ,kset (60) ,nk 
real*8 label,iabel,lab,eqnIcIdIc4,name,re,code,b,ab 
integer pa,gr,grx,sc,ar,art,tr,cor,disIdbIpcIpcx 
go to (10,20,30,40,50,60,7II ,80 ,90) , tr 

10 nl=nl+l 
do 1 i=nl,no 



z (i,3)=z(i-1,2) 
continue 
mn=mn+l 
return 
do 2 i=nl ,no 
z(i,6)=alog(z(i,l)/z(i,2)*100.0/(z(i,3)+z(i,4))) 
continue 
mn=mn+l 
return 
continue 
do 3 i=nl ,no 
z(i,5)=z(i,l)*z(i,2)*z(i,3) *.0001 
mn=mn+l 
return 
continue 
nl=nl+l 
do 4 i=nl ,no 
z(i,6)=z(i,l)-z(i,2) 
z(i,5)=z(i,4)-z(i-l,3) 
mn=mn+2 
return 
continue 
do 7 i=nl,no 
z(i,l)=z(i,l)/z(i,7) 
z(i,2)=z(i,2)/z(i,7) 
continue 
do 5 i=nl,no 
z(i,7)=sqrt(z(i,3)/z(i,4)) 
z(i,9)=sqrt (z(i,5)/z(i,4)) 
z (i,E)=z(i,7)*z(i,2) 
z(i,10)=z(i,9) *z(i,2) 
z(i,ll)=z(i,l)/z(i,2) 
continue 
j4=7 
mn=ll 
return 
continue 
do 6 i=nl ,no 
z(i,4)=z(i,3)/z(i,2) 
mn=mn+l 
return 
continue 
do 8 i=nl,no 
z(i,2)=1.094*z(i,2)-z(i,7)-z(i,8) 
go to 50 
continue 
do 9 i=nl ,no 
z(i,7)=z(i,2) *z(i,5)*0.01 
z(i,6)=z(i,3)*z(i,5)*0.01 
mn=7 
return 
end 



S I  MDAT 
F e b r u a r y  1 9 7 7  V e r s i o n  f o r  I I A S A ' s  p d p l l  

I INTRCDUCTION 

SIMDAT is  u s e d  t o  p r o d u c e  a  d a t a  f i l e  f o r  SIM. T h i s  
d a t a  f i l e  c o n t a i n s  t h e  r e g r e s s i o n  c o e f f i c i e n t s ,  t h e  l a b e l s  
f o r  t h e  v a r i a b l e s ,  a n d  t h e  d a t a  s e r i e s  a r r a n g e d  b y  o b s e r v a -  
t i o n s .  SIMDAT c a n  a l s o  b e  u s e d  t o  u p d a t e  t h e  c o e f f i c i e n t s  
a n d  d a t a ,  a n d  t o  c h a n g e  t h e  b a s i c  d a t a  r e q u i r e m e n t s  f o r  SIM. 
T h e  r e a d e r  s h o u l d  r e a d  t h e  w r i t e - u p  f o r  S I N  b e f o r e  a t t e m p t -  
i n g  t o  b u i l d  a  d a t a  f i l e .  

I1 FORMULATION 

SIMDAT a n d  SIM a r e  t h e  t w o  m o d u l e s  r e q u i r e d  t o  s i m u l a t e  
a  n o n l i n e a r  e c o n o m e t r i c  m o d e l .  SIHDAT p r o d u c e s  t h e  n e c e s -  
s a r y  i n p u t  f i l e ,  a n d  SIM p e r f o r m s  t h e  a c t u a l  s i m u l a t i o n s .  
T h e  m a i n  r e a s o n  f o r  t w o  m o d u l e s  i s  t o  m i n i m i z e  c o r e  r e q u i r e -  
m e n t s  f o r  SIM. A l l  d a t a  s p e c i f i c a t i o n s  a n d  c r e a t i o n s  a r e  
d o n e  i n  SIMDAT. T h e  b a s i c  d a t a  f i l e  f o r  t h e  c o n t r o l  ( o r  
b a s e l i n e )  s o l u t i o n  is t h e  o r i g i n a l  d a t a 2  f i l e .  SIMDAT l a -  
b e l s  t h i s  d a t a  f i l e  a s  a c t u a l  v a l u e s - - t h a t  is ,  t h e  a c t u a l  
v a l u e s  t a k e n  f r o m  t h e  d a t a l  f i l e  p r o d u c e d  b y  BANK. SIt? c a n  
w r i t e  a n y  s o l u t i o n  t o  t h e  d a t a 2  f i l e .  when t h i s  h a p p e n s  t h e  
d a t a  a r e  l a b e l e d  b a s e l i n e .  

SIMDAT c o n s i s t s  o f  t h e  m a i n  p r o g r a m  a n d  a  SUBROUTINE 
FIND. The  m a i n  p r o g r a m  h a n d l e s  t h e  c r e a t i o n  a n d  u p d a t i n g  o f  
t h e  i n p u t  ( d a t a 2 )  f i l e  f o r  SIM. SUBROUTINE FIND is  u s e d  t o  
r e a d  t h e  d a t a l  f i l e  p r o d u c e d  b y  R A N K .  T h e  d a t a  a r e  r e a d  
i n t o  t h e  Z m a t r i x  by  c o l u n n s .  

,The u s e r  m u s t  s p e c i f y  t h e  s t a r t i n g  d a t e  f o r  t h e  l o n g e s t  
l a g ,  t h e  l e n g t h  o f  t h e  l o n g e s t  l a g ,  a n d  t h e  number o f  l a g q e d  
v a l u e s  n e e d e d  f o r  e a c h  v a r i a b l e  u s e d  i n  t h e  m o d e l .  T h i s  i n -  
f o r m a t i o n  i s  u s e d  t o  c o n s t r u c t  a  v e c t o r  c o n t a i n i n g  t h e  
n e c e s s a r y  l a g g e d  v a l u e s  n e e d e d  t o  s t a r t  a  s i m u l a t i o n .  T h e  
s t a r t i n g  p e r i o d  f o r  t h e  s i m u l a t i o n  d a t a  f i l e  i s  n l  p e r i o d s  
a f t e r  t h e  s t a r t i n g  d a t e  f o r  t h e  l o n g e s t  l a g .  

SIMDAT w r i t e s  t h e  l a g  v e c t o r  a s  t h e  l e t h  r a n d o m  r e c o r d  
o f  t h e  d a t a 2  f i l e .  The  r e m a i n i c g  r e c o r d s  a r e  i n  t h e  r o w s  o f  
t h e  2 m a t r i x  s t a r t i n g  w i t h  t h e  n l + l  r o w .  The  l a g  v e c t o r  
c o n s t r u c t i o n  is e x p l a i n e d  i n  t h e  n e x t  s o l u t i o n .  



I11 THE LAG VECTOR (d  v e c t o r )  --- 

The l a g  v e c t o r  c o n t a i n s  t h e  c u r r e n t  v a l u e  p l u s  t h e  l a g  
v a l u e s  ( i f  a n y )  f o r  a l l  t h e  v a r i a b l e s .  The number of  l a g s  
f o r  e a c h  v a r i a b l e  is s p e c i f i e d  w i t h  t h e  i n 1  v e c t o r .  The t o -  
t a l  l e n g t h  of  t h e  l a g  v e c t o r  i s  t h e  o n l y  c o n s t r a i n t  on t h e  
number of  l a g s .  The i b x  v e c t o r  l i s t e d  i n  l i n e s  125  t o  177 
o f  example  A h a s  t h e  s t a r t i n q  l o c a t i o n s  f o r  e a c h  v a r i a b l e  i n  
t h e  d  v e c t o r .  For t h i s  model gnpS72 i s  1, ~ $ 7 2  is 9 ,  and 
i S 7 2  i s  1 0 .  The l a g  v a l u e s  f o r  gnpS72 a r e  i n  l o c a t i o n s  2  t o  
8 ,  ~ $ 7 2  h a s n ' t  any  l a g  v a l u e s ,  and t h e  l a g  v a l u e s  f o r  i s 7 2  
a r e  i n  11 t o  1 7 .  

The l a g  v e c t o r  i s  c a l l e d  t h e  d  v e c t o r  i n  SIM. 

IV FILES USED BY SIMDAT 

FILE NAME USE 

1 d a t a 1  D a t a  bank f i l e  f rom B A N K .  

2 d a t a 2  I n p u t  d a t a  f i l e  f o r  SIM. 

3 c o e f s  Coef f i l e  f rom AUTO. 

5 t e r m i n a l  To t y p e  i n f o r m a t i o n  t o  t h e  p rogram.  

6 t e r m i n a l  To r e c e i v e  p r o m p t s  and o t h e r  i n f o r m a t i o n  
f rom t h e  program.  

8 o u t p u t  For p e r m a n e n t  l i s t i n g  o f  i n f o r m a t i o n  s e n t  t o  
t h e  t e r m i n a l .  A f t e r  t h e  p rogram h a s  com- 
p l e t e d  t h i s  f i l e  c a n  be  l i s t e d  on t h e  l i n e  
p r i n t e r .  

The program s a v e s  a l l  t h e  i n f o r m a t i o n  and 
p a r a m e t e r s  f rom p r e v i o u s  r u n s .  A f t e r  a  f i l e  
h a s  been c r e a t e d ,  o n l y  c h a n g e s  t o  t h e  param- 
e t e r s  a r e  r e q u i r e d .  

A .  COEFFICIENT OPTION LINE 

up = 0 C o e f f i c i e n t  v e c t o r  i s  n o t  m o d i f i e d .  

= 1 For COEFFICIENT UPDATE L I N E ( S ) .  



= 2 To read  t h e  c o e f s  f i l e  and t hen  use  COEFFI- 
CIENT UPDATE LINE (S )  . 

1. COEFFICIENT UPDATE LINE(S) 

j  a ( ] )  

j  
- - The j t h  e l emen t  of  t h e  c o e f f i c i e n t  v e c t o r .  

= 0 To t r a n s f e r  t o  DATA OPTION LINE. 

= -1 To l i s t  c o e f f i c i e n t  v e c t o r .  

a ( ] )  = The new v a l u e  f o r  t h e  j t h  c o e f f i c i e n t .  

DATA OPTION LINE B. --- 

up = 0 No upda t e s .  

= 1 To r ead  a  PARAMETER LINE. 

1. PARAMETER LINE 

no ned nex nxs n l  i y  i p  i b  nod 

Number of o b s e r v a t i o n s  i n c l u d i n g  l o n g e s t  
l a g .  

ned = Number of endogenous v a r i a b l e s .  

nex = Number of exogenous v a r i a b l e s .  

nxs = 0 I f  d a t a  a r e  grouped t o g e t h e r  w i t h o u t  
s e p a r a t i n g  t h e  endogenous and exogenous 
v a r i a b l e s .  

= 1 I f  d a t a  a r e  s e p a r a t e d  i n t o  an endogenous 
g roup  and an exogenous group .  

n  1 - - Length of t h e  l o n g e s t  l a g  i n  t h e  model. 

i y  = S t a r t i n g  yea r  f o r  l o n g e s t  l a g .  

i p  = Number of o b s e r v a t i o n s  pe r  y e a r  w i th  a  de-  
f a u l t  va lue  of 1. 

i b  = S t a r t i n g  p e r i o d  f o r  l o n g e s t  l a g  w i th  a  de-  
f a u l t  va lue  of 1. 

nod = fiumber of o b s e r v a t i o n s  f o r  endogenous v a r i -  
a b l e s  wi th  a  d e f a u l t  v a l u e  of  no. The d a t a  



f i l e  may c o n t a i n  e x o g e n o u s  v a r i a b l e s  f o r  
f o r e c a s t i n g  f u t u r e  p e r i o d s  when t h e  endo -  
g e n o u s  v a r i a b l e s  d o  n o t  e x i s t .  I n  t h i s  c a s e  
nod  < no.  

N o t e :  I f  n x s = 0  t h e  v a r i a b l e s  a r e  numbered  c o n -  
s e c u t i v e l y .  The  6 t h  v a r i a b l e  may b e  a n  e n -  
d o g e n o u s  o r  a n  e x o g e n o u s  v a r i a b l e .  I f  n x s = l  
t h e n  t h e  e n d o g e n o u s  v a r i a b l e s  a r e  numbered  
c o n s e c u t i v e l y ,  a n d  t h e  e x o g e n o u s  v a r i a b l e s  
a r e  a l s o  numbered  c o n s e c u t i v e l y ,  s t a r t i n g  
w i t h  1. 

2.  LENGTH OF LAG LINE ( S )  (INL VECTOR) 

num l a g  

num = V a r i a b l e  number w i t h  a  l a g .  

= 0  F o r  n e x t  o p t i o n .  

= -1 To l i s t  t h e  i n 1  v e c t o r .  

l a g  = L e n g t h  o f  l a g  f o r  t h i s  v a r i a b l e .  

N o t e :  I f  n x s = l  t h e  d a t a  a r e  d i v i d e d  i n t o  two 
g r o u p s :  e n d o g e n o u s  v a r i a b l e s ,  and  e x o g e n o u s  
v a r i a b l e s .  The  u s e r  m u s t  f i r s t  s p e c i f y  a l l  
l a g s  f o r  t h e  e n d o g e n o u s  v a r i a b l e s ,  t h e n  t y p e  
z e r o  f o r  i. T h e  p r o g r a m  w i l l  now r e q u i r e  a n  
i n 1  v e c t o r  f o r  t h e  e x o g e n o u s  v a r i a b l e s .  

I K  VECTOR LINES FOR ENDOGENOUS VARIABLES ( I F  n x s = 0 )  3. 

i - - The ith e l e m e n t  o f  t h e  i k  v e c t o r .  

= 0  F o r  n e x t  o p t i o n .  

= -1 To l i s t  t h e  i k  v e c t o r .  

i k ( i )  = The l o c a t i o n  o f  t h e  e n d o g e n o u s  v a r i a b l e .  
T h e r e  a r e  ned  l o c a t i o n s  i n  t h e  i k  v e c t o r  
w h i c h  m u s t  c o n t a i n  t h e  v a r i a b l e  number s  o f  
t h e  e n d o g e n o u s  v a r i a b l e s .  

N o t e :  The i k  v e c t o r  i s  n o t  n e e d e d  i f  n x s = l  s i n c e  
t h e  f i r s t  ned  v a r i a b l e s  a r e  e n d o g e n o u s  a n d  
t h e  n e x t  nex  v a r i a b l e s  a r e  e x o g e n o u s .  



4 .  I K  VECTOR LINES FOR EXOGENOUS VARIABLES ( I F  n x s = g )  -- 

i i k ( i )  

i - - The i th e l e m e n t  o f  t h e  i k  v e c t o r .  

= 0 F o r  n e x t  o p t i o n .  

= -1 To l i s t  t h e  i k  v e c t o r .  

i k ( i )  = The l o c a t i o n  o f  t h e  e x o g e n o u s  v a r i a b l e .  
T h e r e  a r e  n e x  l o c a t i o n s  i n  t h e  i k  v e c t o r  
w h i c h  m u s t  c o n t a i n  t h e  v a r i a b l e  n u m b e r s  o f  
t h e  e x o g e n o u s  v a r i a b l e s .  

5 .  TEST VECTOR LTNE(S) 

i tes  

i - - T h e  i e n d o g e n o u s  v a r i a b l e .  

= 0 F o r  n e x t  o p t i o n .  

= -1 To l i s t  t e s t  v e c t o r .  

t e s  = C o n v e r g e n c e  t e s t  v a l u e  f o r  t h e  i th  e n d o -  
g e n o u s  v a r i a b l e  w i t h  a  d e f a u l t  v a l u e  o f  . 9 1 .  

6 .  KSET GRABBER L I N E ( S )  (KSET VECTOR) 

l o c  num 

l o c  = i th  v a r i a b l e  n u m b e r .  

- - 0 F o r  n e x t  o p t i o n .  

= -1 To l i s t  t h e  k s e t  v e c t o r .  

num = Random r e c o r d  number  o f  t h e  v a r i a b l e s  o n  t h e  
d a t a 1  f i l e .  

N o t e :  I f  n x s = l ,  t h e  p r o g r a m  w i l l  r e q u i r e  a s e c o n d  
s e t  o f  KSE'I GRABBER LIN3S f o r  t h e  e x o g e n o u s  
v a r i a b l e s .  

VI  EXAMPLE 

A. TERMINAL INPUT OUTPUT LINES FOR GNP MODEL - - - - - -- 
T h i s  l i s t i n g  r e p r e s e n t s  t h e  c o m p l e t e d  f i l e  f o r  t h e  GNP 

MODEL i l l u s t r a t e d  i n  AUTO a n d  SIN.  A l l  p a r a m e t e r s  a n d  v e c -  
t o r s  w e r e  d e f i n e d  i n  p r e v i o u s  r u n s .  I n  t h i s  r u n  t h e  com- 



p l e t e  c o e f  f i l e  is  r e a d .  L i n e s  8  t o  46 l i s t  t h e  f i l e  a s  
r e a d .  The  number s  i n  l i n e  8  a r e  24 a n d  2 .  The  p r o g r a m  
r e a d s  2  c o e f f i c i e n t s  f o r  e q u a t i o n  3  a n d  p l a c e s  t hem i n  l o c a -  
t i o n s  24  a n d  25  o f  t h e  a  v e c t o r .  AUTO g e n e r a t e d  t h i s  c o e f  
f i l e .  The  u s e r  m u s t  i n d i c a t e  t h e  e q u a t i o n  name a n d  s t a r t i n g  
c o e f f i c i e n t  number on  PART 1 OF EQUATION LINE. L i n e s  1 2 3  t o  
1 7 6  s u m m a r i z e  t h e  d a t a  s p e c i f i c a t i o n s .  T h e  v e c t o r  i b x  c o n -  
t a i n s  t h e  s t a r t i n g  l o c a t i o n  f o r  e a c h  v a r i a b l e  i n  t h e  d  v e c -  
t o r .  T h i s  v e c t o r  is u s e d  by  SIM t o  l o c a t e  t h e  l a g  v a l u e s  o f  
t h e  v a r i a b l e s .  

s d a t . 0  
% o p e n e d  i n d e x  f o r  1 w i t h  2 5 8  w o r d s  f i l e  name d a t a 1  

o p e n  s u b  i n d e x  f o r  1 w i t h  1 3 0  w o r d s  
o p e n e d  i n d e x  f o r  2  w i t h  3 3  w o r d s  f i l e  name d a t a 2  

u p  t o  u p d a t e  c o e f  v e c t o r  
2  

2  
e q - 3  2  4  2  

0 .0540  -8 .7549  
eq-4  6  2  

0 .0898  1 . 8 3 7 2  
eq -6  8  2  

0 .2938  -25 .9875  
eq -7  11 2  

0 .0524  -0 .1058  
eq -8  3  5  2  

0 .0044  -0 .4130  
e q - 9  2  6  9  

7 .6205  0 .5220  0 .4101  0 .3115  0 .2263  
0 .1544  0 .0958  0 .0505  0 .0186  

eq -10  1 5  
-12 .9311  0 .3852  0 .2728  0 .1711  8 .0802  

e q - 1 1  22 2  
0 .8517  7 .6346  

e q -  1 2  76 1 4  
9 .2496  0 .0000  0 .1357  0 .2327  0 .2908  
0 .3102  8 .2908  0 .2327  0 .1357  0 .0000  
0 .0795  0 .0403  0 .0139  0 .0005  

eq-16  3  7  4  
0 .0424  0 . 0 6 8 1  -1 .@444  59 .9508  

eq -17  4  1 3  
-0 .1440  -0 .1157  41 .1640  

e q - 1 8  4  4  2  
36 .3253  -21 .6907  

e q - 2 1  5  2  2  
2 .5150  -4.5876 

eq -22  56 4  
0 .8483  -0 .0318  0 .0983  -282 .2268  

eq -24  70 3  
3 .5028  1 .2750  2601 .1133  



eq-25 61 5 
19.3178 -1.6868 5.6250 -173.5498 -1427.8610 

eq-26 66 4 
6.9954 1.4756 -107.6242 7059.4326 

eq-27 46 5 
22.2737 -0.8220 1.4007 -327.0908 2002.9712 

a vec tor  
1 -12.9311 2 0.3852 3 0.2728 4 0.1711 5 0.0802 
6 0.0898 7 1.8372 8 0.2938 9 -25.9875 10 3.5376 

11 0.0524 12 -0.1058 13 0.0000 14 0.0000 15 0.0000 
16 0,0000 17 0.0000 18 0.0000 19 0.0000 20 0.0000 
21 0.0000 22 0.8517 23 7.6346 24 0.0540 25 -8.7549 
26 7.6205 27 0.5220 28 0.4101 29 0.3115 30 0.2263 
31 0.1544 32 0.0958 33 0.0505 34 0.0186 35 0.0044 
36 -0.4130 37 0.0424 38 0.0681 39 -1.0444 40 59.9508 
41 -0.1440 42 -0.1157 43 41.1640 44 36.3253 45 -21.6907 
46 22.2737 47 -0.8220 48 1.4007 49 -327.0908 50 2002.9712 
51 1.094052 2 .515053  -4.587654 0 .019455 -4.6009 
56 0.8483 57 -0.0318 58 0.0983 59 -282.2268 60 0.0000 
61 19.3178 62 -1.6868 63 5.6250 64 -173.5498 65-1427.8610 
66 6.9954 67 1.4756 68 -107.6242 69 7059.4326 70 3.5028 
71 1.2750 72 2601.1133 73 1.4210 74 1.0314 75 -4.4697 
76 9.2496 77 0.0000 78 0.1357 79 0.2327 80 0.2908 
81 0.3102 82 0.2908 83 0.2327 84 0.1357 85 0.0000 
86 0.0795 87 0.0403 88 0.0139 89 0.0005 90 0.9650 
j a ( j )  

up t o  update da ta  f i l e  
1 
no ned nex nxs n l  i y  i p  i b  nod 
30 37 16 0 7 4 6  1 1 30 
no ned nex nxs n l  i y  i p  i b  nod 

30 37 16 0 7 4 6  1 1 30 
i n1  vec tor  

1 - 7  2 - 0  3 - 7  4 - 0  5 - 0  6 - 0  7 - 0  
8- 0 9- 3 10. 0 11- 0 12- 0 13- 0 14= 0 

15- 0 16- 0 17s 0 18- 7 19- 0 20- 0 21- 0 
22- 7 23- 0 24- 0 25- 0 26- 7 27- 0 28- 3 
29- 3 30- 0 31- 0 32- 0 33- 0 34- 0 35- 0 
36- 0 37- 0 38- 0 39- 0 40= 0 41- 0 42- 0 
43- 0 44= 0 45- 0 46- 0 47- 0 48- 0 49- 0 
50- 0 51- 0 52- 0 53- 0 
num l ag  

i k  vec tor  f o r  endogenous va r i ab l e s  
1- 1 2- 2 3- 3 4- 6 5- 7 6- 8 7- 9 
8- 11 9- 12 10- 13 11- 14 12- 15 13= 16 14. 17 

15= 19 16- 21 17- 22 18= 25 19- 27 20- 28 21- 30 
22- 31 23- 32 24- 33 25= 35 26: 38 27- 39 28- 40 
29- 42 30- 44 31- 47 32- 48 33- 49 34- 50 35- 51 
36- 52 37- 53 



9 3 i i k ( i )  
94T 
95 i k  v e c t o r  f o r  exogenous v a r i a b l e s  
96 1- 4 2- 5 3- 18 4 - 2 3  5 - 2 4  6 - 2 6  7 - 2 9  
9 7 6- 34 9- 36 10- 37 11- 41 12- 43 13- 45 14- 46 
98 15: 10 16- 20 
99 i i k ( i )  
1 OOT 
101 l e n g t h  o f  d v e c t o r  is 97 
102 t e s t  v e c t o r  
103 1- 0.01 2- 0.01 3- 0.01 4- 0.01 5- 0.01 6. 0.01 7- 0.01 
104 8- 0.01 9- 0.01 10- 0.01 11- 0.01 12= 0.01 13- 0.01 14- 0.01 
105 15- 0.01 16- 0.01 17- 0.01 18- 0.01 19- 0.01 20- 0.01 21- 0.01 
106 22- 0.01 23- 0.01 24- 0.01 25- 0.01 26- 0.01 27- 0.01 28- 0.01 
107 29= 0.01 30- 0.01 31- 0.01 32- 0.01 33- 0.01 34- 0.01 35- 0.01 
108 36- 0.01 37- 0.01 38- 0.01 39- 0.01 40- 0.01 41- 0.01 42- 0.01 
109 43- 0.01 44- 0.01 45- 0.01 46- 0.01 47- 0.01 48- 0.01 49- 0.01 
110 50- 0.01 51- 0.01 52- 0.01 53- 0.01 
111 i t e s  
112T 
113 k s e t  v e c t o r  
114 1- 1 2- 2 3- 3 4- 6 5= 5 6 - 3 2  7-120 
115 8- 63 9-121 10=129 11- 51 12- 19 13- 60 14- 25 
116 1 5 - 4 2  16-122 17-123 1 8 = 4 9  19=119 2 0 ~ 1 2 9  2 1 - 7 4  
117 22- 79 23- 76 24- 77 25- 78 26= 72 27- 33 28-103 
118 29- 47 30- 80 31-104 32- 30 33- 28 34.105 35- 88 
119 36-116 3 7 - 2 6  3 8 - 9 0  39-115 40-113 41-102 42-114 
120 43-101 44-112 45-117 46.118 4 7 - 9 6  4 8 - 9 1  4 9 ~ 1 2 4  
121 50-125 51-127 52-128 53-126 
122 l o c  num 
123T 
124 1 num name t e s t  k s e t  l a g  i b x  no i y  i p  i b  
125 1 e gnp$72 0.010 1 7 1 30 46 1 1 
126 2 e ~ $ 7 2  0.010 2 0 9 30 46 1 1 
127 3 e i$72 0.010 3 7 10 30 46 1 1 
128 4 x ~ $ 7 2  0.010 6 0 18 30 46 1 1 
129 5 x ex$72 0.010 5 0 19 30 46 1 1 
130 6 e dep$72 0.010 32 0 20 30 46 1 1 
131 7 e  t ax in$72  0.010 120 0 21 30 46 1 1 
132 8 e ni$72 0.010 63 0 22 30 46 1 1 
133 9 e ~ ~ $ 7 2  0.010 121 3 23 30 46 1 1 
134 10 x empty 0.010 129 0 27 1 46 1 1 
135 11 e t a x e s  0.010 51 0 28 30 46 1 1 
136 12 e g t  0.010 19 0 29 30 46 1 1 
137 1 3 e  is 0.010 60 0 30 30 46 1 1 
138 14 e b t  0.010 25 0 31 30 46 1 1 
139 15 e s u r p l u s  0.010 42 0 32 30 46 1 1 
140 16 e e l e / y  0.010 122 0 33 29 47 1 1 
14 1 1 7 e  f u e l / y  0.010 123 0 34 29 47 1 1 
142 18 x ipdgnp 0.010 49 7 35 30 46 1 1 
143 1 9 e  r e s i d u a l  0.010 119 0 43 30 46 1 1 
144 20 x empty 0.010 129 0 44 1 46 1 1 



145 21 e unempl 
146 22 e k$72 
147 23 x pop65 
148 24 x time46-1 
149 25 e k$72* 
150 26 x baa 
151 27 e manhours 
152 28 e cost-k 
153 29 x w-rate 
154 30 e k/o 
155 31 e prop-un 
156 32 e hours 
157 33 e employ 
158 34 x labor 
159 35 e fuel-eu 
160 36 x pbf 
161 3 7 x p o p  
162 38 e fuel-trn 
163 39 e fu-in/ot 
164 40 e el-r+c 
165 41 x p-elc-h 
166 42 e el-la+ot 
167 43 x p-elc-in 
168 44 e el-tot 
169 45 x el-nuc 
170 46 x el-hy 
17 1 47 e fuel-h/c 
172 48 e fuel-all 
173 49 e c/gnp 
174 50 e k/n 
175 51 e i/gnp 
176 52 e g/gnp 
177 53 e c/pop 
178 closed index for 
179 
180T $ bye 

0.010 74 0 45 29 47 1 1 
0.010 79 7 46 30 46 1 1 
0.010 76 0 54 30 46 1 1 
0.010 77 0 55 30 46 1 1 
0.010 78 0 56 23 53 1 1 
0.010 72 7 57 30 46 1 1 
0.010 33 0 65 29 47 1 1 
0.010 103 3 66 30 46 1 1 
0.010 47 3 70 29 47 1 1 
0.010 80 0 74 29 47 1 1 
0.010 104 0 75 29 47 1 1 
0.010 30 0 76 29 47 1 1 
0.010 28 0 77 29 47 1 1 
0.010 105 0 76 29 47 1 1 
0.010 88 0 79 29 47 1 1 
0.010 116 0 80 29 47 1 1 
0.010 26 0 81 80 46 1 1 
0.010 ga o 82 29 47 1 1 
0.010115 0 83 29 47 1 1 
0.010 113 0 84 29 47 1 1 
0.010 102 0 85 30 46 1 1 
0.010 114 0 86 29 47 1 1 
0.010 101 0 87 30 46 1 1 
0.010 112 0 88 29 47 1 1 
0.010 117 0 89 19 57 1 1 
0.010 118 0 90 29 47 1 1 
0.010 96 0 91 29 47 1 1 
0.010 91 0 92 29 47 1 1 
0.010 124 0 93 30 46 1 1 
0.010 125 0 94 29 47 1 1 
0.010 127 0 95 30 46 1 1 
0.010 128 0 96 30 46 1 1 
0.010 126 0 97 30 46 1 1 
2 with 33 words 



SIM 
F e b r u a r y  1977 V e r s i o n  f o r  I I A S A ' s  p d p l l  

SIM is d e s i g n e d  t o  s i m u l a t e  n o n l i n e a r  e c o n o m e t r i c  
m o d e l s .  The u s e r  m u s t  s u p p l y  t h e  n e c e s s a r y  F o r t r a n  c o d e  t o  
r e p r e s e n t  h i s  e q u a t i o n s .  SIM is  t h e  f i f t h  component  o f  a n  
i n t e r a c t i v e  e c o n o m e t r i c  model b u i l d i n g  s y s t e m  f o r  t h e  p d p l l .  
SIM u s e s  a  d a t a  b a s e  p r o d u c e d  by BANK, a  c o e f  f i l e  p r o d u c e d  
by e s t i m a t i n g  t h e  model w i t h  AUTO o r  ECON, and a n  i n p u t  d a t a  
f i l e  p r o d u c e d  by SIMDAT. 

I I FORMULATION 

Each e q u a t i o n  o f  t h e  model  is n o r m a l i z e d  f o r  a  d i f -  
f e r e n t  endogenous  v a r i a b l e .  The e q u a t i o n s  a r e  d i v i d e d  i n t o  
t w o  p a r t s :  a  c o n s t a n t  p a r t ,  and a  s i m u l t a n e o u s  p a r t .  

The  c o n s t a n t  p a r t  ( p r e d e t e r m i n e d )  c a n  be  e v a l u a t e d  w i t h  
o n l y  p r e d e t e r m i n e d  v a r i a b l e s  and p a r a m e t e r s .  

The  s i m u l t a n e o u s  p a r t s  c o n t a i n  c u r r e n t  p e r i o d  endo-  
g e n o u s  v a r i a b l e s  and o t h e r  c o n s t a n t  t e r m s  wh ich  a r e  n o t  ad-  
d i t i v e .  A p a r t i c u l a r  e q u a t i o n  c a n  be e x p r e s s e d  a s :  

w h e r e  y i  is t h e  i th  endogenous  v a r i a b l e ,  

y  is t h e  v e c t o r  o f  e n d o g e n o u s  v a r i a b l e s ,  

z  is t h e  v e c t o r  o f  p r e d e t e r m i n e d  v a r i a b l e s  
c o n s i s t i n g  o f  e x o g e n o u s  and l a g g e d  e n d o q e n o u s ,  

f i  is t h e  s i m u l t a n e o u s  p a r t  o f  t h e  e q u a t i o n ,  

9 i  is t h e  c o n s t a n t  p a r t  o f  t h e  e q u a t i o n .  

The  u s e r  w r i t e s  t h e  n e c e s s a r y  F o r t r a n  c o d e  i n  
SUBROUTINE CONST t o  e v a l u a t e  t h e  t e r m  g i ( z )  a s  c i .  A l l  r e -  
c u r s i v e  e n d o g e n o u s  v a r i a b l e s  s h o u l d  be e v a l u a t e d  i n  
SUBROUTINE CONST. The u s e r  t h e n  w r i t e s  t h e  c o d e  t o  e v a l u a t e  
t h e  y i  i n  SUBR3UTINE SOLVE. An e q u a t i o n  would be r e p r e s e n t -  
e d  a s :  



A G a u s s - S e i d e l  i t e r a t i o n  p r o c e d u r e  is  u s e d  t o  e v a l u a t e  
t h e  s y s t e m  o f  e q u a t i o n s .  T h e  p r o g r a m  s t a r t s  w i t h  a n  i n i t i a l  
v e c t o r  y0  a n d  t h e n  u s e s  t h e  e q u a t i o n s  c o d e d  i n  SUBROUTINE 
SOLVE t o  u p d a t e  t h e  s o l u t i o n  v e c t o r .  T h e  e l e m e n t s  o f  y  a r e  
u p d a t e d  a s  t h e  new v a l u e s  a r e  c o m p u t e d .  The  i t h  e q u a t i o n  i n  
t h e  6 t h  i t e r a t i o n  w o u l d  b e  r e v a l u e d  a s :  

6 6  Y P  = f i ( y l ,  Y 2  I . . . .  
6  5 5 Y i - l I  Y i + l  I " "  Y n r Z )  + C i .  

When u s i n g  t h e  G a u s s - S e i d e l  a l g o r i t h m ,  t h e  c o n v e r g e n c e  
o f  t n e  s o l u t i o n  v e c t o r  is  d e p e n d e n t  o n  t h e  o r d e r  o f  t h e  
e q u a t i o n s  a n d  t h e  n o r m a l i z a t i o n  r u l e .  F o r  m o r e  d e t a i l  see 
t h e  s e c t i o n  on ARRANGEMENT OF THE EQUATIONS. 

I11 PROGRAM 

T h e  c o m p u t e r  p r o g r a m  c o n s i s t s  o f  a  m a i n  p r o g r a m  w i t h  
s i x  s u b r o u t i n e s  CONST, GRAPH, MATOUT, SOLN, SOLVE, a n d  POST; 
a n d  t n e  two f u n c t i o n s  E  a n d  X .  SIM a l s o  r e q u i r e s  t h e  RR 
r o u t i n e s .  T h e  p u r p o s e  o f  e a c h  c o m p o n e n t  w i l l  b e  d e s c r i b e d  
b e l o w  i n  o r d e r .  

T h e  m a i n  p r o g r a m  o p e n s  t h e  d a t a 2  f i l e  a n d  i n i t i a l i z e s  
t h e  d a t a  s e t  r e q u i r e d  f o r  a  s i m u l a t i o n .  T h i s  d a t a  f i l e  w a s  
p r e p a r e d  by  SIMDAT. T h e  u s e r  s p e c i f i e s  t h e  o p t i o n s  a n d  t h e  
s t a r t i n g  d a t e  f o r  t h e  s i m u l a t i o n .  SIM r e a d s  t h e  v e c t o r  o f  
l a g  v a l u e s  f o r  t h e  v a r i a b l e s .  T h e s e  l a g  v a l u e s  a r e  s t o r e d  
i n  t h e  d  v e c t o r .  T h e  m a i n  p r o g r a m  t h e n  r e a d s  t h e  d a t a  v e c -  
t o r s  a n d  u p d a t e s  t h e  d  v e c t o r  u n t i l  t h e  s t a r t i n g  d a t e  is 
r e a c h e d .  A maximum o f  n l  r e c o r d s  a r e  r e a d .  

A f t e r  t h e  l a g  v e c t o r  i s  i n i t i a l i z e d  a n d  a l l  n e c e s s a r y  
p a r a m e t e r s  a r e  e n t e r e d ,  t h e  m a i n  p r o g r a m  c a l l s  SUBROUTINE 
SOLN. C o n t r o l  is r e t u r n e d  t o  t h e  m a i n  p r o g r a m  a f t e r  a  s o l u -  
t i o n  i s  f o u n d  f o r  t h e  f i r s t  p e r i o d .  T h e n  t h e  s o l u t i o n  v e c -  
t o r  is r e c o r d e d ,  a  new d a t a  v e c t o r  is  r e a d  f r o m  t h e  d a t a 2  
f i l e ,  a n d  t h e  l a g  v e c t o r  is  u p d a t e d  f o r  t h e  n e x t  p e r i o d  
s o l u t i o n .  T h i s  p r o c e s s  c o n t i n u e s  u n t i l  a  p e r i o d  s p e c i f i e d  
b y  t n e  u s e r  is r e a c h e d .  A t  t h i s  time t h e  u s e r  c a n  c h a n g e  
p a r a m e t e r s  a n d  c o n t i n u e ,  o r  p r i n t  r e s u l t s  a n d  q u i t .  

SUBROUTINE CONST is u s e d  t o  e v a l u a t e  t h e  c o n s t a n t  o r  
p r e d e t e r m i n e d  p a r t s  o f  t h e  m o d e l .  T h e  e v a l u a t i o n  i s  d o n e  
b e f o r e  SUBROUTINE SOLVE is  u s e d  i n  t h e  i t e r a t i v e  s c h e m e .  
A l l  terms w h o s e  v a l u e  r e m a i n s  c o n s t a n t  d u r i n g  t h e  i t e r a t i v e  
s c h e m e  s h o u l d  be p l a c e d  i n  SUBROUTINE CONST. T h i s  p r o c e d u r e  



w i l l  g r e a t l y  r e d u c e  t h e  n u m b e r  o f  o p e r a t i o n s  p e r  i t e r a t i o n .  
T h e  a c t u a l  F o r t r a n  c o d i n g  o f  t h e  m o d e l  w i l l  b e  e x p l a i n e d  i n  
t h e  s e c t i o n  TUTORIAL EXAMPLE USING A GNP MODEL. 

SUBROUTINE MATOUT p r i n t s  t h e  s o l u t i o n  m a t r i x  i n  a  r e a d -  
a b l e  f o r m .  T h e  s o l u t i o n  i s  s a v e d  i n  t h e  R m a t r i x .  F o r  a  
l a r g e  m o d e l  i t  may b e  n e c e s s a r y  t o  e l i m i n a t e  t h i s  r o u t i n e .  
T h e  s o l u t i o n  v e c t o r  c o u l d  b e  w r i t t e n  t o  a r a n d o m  f i l e  a n d  
a n a l y z e d  l a t e r  w i t h  a n o t h e r  p r o g r a m .  

SUBROUTINE SOLN m a n a g e s  t h e  s o l u t i o n  o f  t h e  m o d e l  f o r  a  
p a r t i c u l a r  p e r i o d .  I f  t h e  m o d e l  i s  s o l v e d  f o r  2 0  p e r i o d s  
t h e n  SUBROUTINE SOLN is  c a l l e d  2 0  times. SUBROUTINE SOLN 
f i r s t  c a l l s  SUBROUTINE CONST t o  e v a l u a t e  t h e  p r e d e t e r m i n e d  
p a r t s .  I t  t h e n  c a l l s  SUBROUTINE SOLVE r e p e a t e d l y  u n t i l  t h e  
s o l u t i o n  v e c t o r  c o n v e r g e s .  A f t e r  a  s o l u t i o n  i s  f o u n d  
SUBROUTINE POST i s  c a l l e d  t o  e v a l u a t e  t h e  p o s t  r e c u r s i v e  
e q u a t i o n s  o f  t h e  m o d e l .  

SUBROUTINE SOLN s t o r e s  t h e  s o l u t i o n  v e c t o r  i n  t h e  R ma- 
t r i x  a n d  c a l l s  SUBROUTINE MATOUT when t h e  m a t r i x  is f u l l .  
I f  t h e  u s e r  is r u n n i n g  a  r e s i d u a l  c h e c k  SUBROUTINE SOLN corn- 
p u t e s  t h e  r e s i d u a l s  a n d  p l a c e s  t h e m  i n  t h e  R m a t r i x .  

E .  s o l v e .  f 

SUBROUTINE SOLVE e v a l u a t e s  t h e  e n d o g e n o u s  v a r i a b l e s  f o r  
e a c h  i t e r a t i o n .  T h e  u s e r  m u s t  s u p p l y  t h e  n e c e s s a r y  F o r t r a n  
c o d e  f o r  t h e  e q u a t i o n s .  

SUBROUTINE POST e v a l u a t e s  t h e  p o s t  r e c u r s i v e  e q u a t i o n  
a f t e r  a  s o l u t i o n  i s  o b t a i n e d .  T h e  u s e r  m u s t  s u p p l y  t h e  
n e c e s s a r y  F o r t r a n  c o d e  f o r  t h e s e  e q u a t i o n s .  

FUNCTION E i s  u s e d  by SUBROUTINE CONST t o  l o c a t e  t h e  
l a g  v a l u e s  o f  t h e  e x o g e n o u s  v a r i a b l e s  i n  t h e  d  v e c t o r .  T h i s  
f u n c t i o n  is o n l y  u s e d  i f  t h e  v a r i a b l e s  a r e  d i v i d e d  i n t o  t w o  
g r o u p s  ( n x s = l ) .  

FUNCTION X i s  u s e d  by SUBROUTINE CONST t o  l o c a t e  t h e  
l a g  v a l u e s  o f  t h e  v a r i a b l e s  i n  t h e  d  v e c t o r .  T h i s  f u n c t i o n  
i s  n o t  u s e d  f o r  e x o g e n o u s  v a r i a b l e s  i f  n x s = l .  



I V  CODING A MODEL 

T h e  u s e r  h a s  t o  p r o v i d e  t h e  n e c e s s a r y  F o r t r a n  s t a t e -  
m e n t s  t o  e v a l u a t e  t h e  e q u a t i o n s  o f  h i s  m o d e l .  A s m a l l  m a c r o  
mode l  o f  t h e  USA w i l l  be u s e d  t o  i l l u s t r a t e  t h e  s t e p s  n e c e s -  
s a r y  t o  s i m u l a t e  a  model .  The  c o d i n g  f o r  e a c h  e q u a t i o n  w i l l  
b e  g i v e n  a l o n g  w i t h  a  b r i e f  e x p l a n a t i o n .  Then  t h e  c o d i n g  o f  
e a c h  e q u a t i o n  w i l l  be  p l a c e d  i n  t h e  a p p r o p r i a t e  s u b r o u t i n e  
(CONST, SOLVE, and  POST). L i s t i n g s  o f  t h e s e  s u b r o u t i n e s  a r e  
i n  s e c t i o n s  F,  G, and  H .  

A .  DEFINITION OF SYMBOLS USED TO CODE THE MODEL 

a  (1) 
- - ith c o e f f i c i e n t  o f  t h e  m o d e l .  

c ( i )  = C o n s t a n t  p a r t  o f  t h e  e q u a t i o n  f o r  t h e  i t h  
e n d o g e n o u s  v a r i a b l e .  

Y (1) = The i th e n d o g e n o u s  v a r i a b l e  o n  t h e  LHS 
( l e f t  hand s i d e )  o f  a n  e q u a t i o n .  

z (1) = The ith v a r i a b l e  o n  t h e  RHS ( r i g h t  hand 
s i d e )  o f  an  e q u a t i o n .  No t  u s e d  f o r  t h e  ex -  
o g e n o u s  v a r i a b l e s  i f  n x s = l  o n  t h e  PARAMETER 
LINE. 

N o t e :  The u s e r  m u s t  u s e  t h i s  c o n v e n t i o n ,  a s  y ( i )  
c a n n o t  a p p e a r  on t h e  RHS o r  t h e  p r o g r a m  
w i l l  be u n a b l e  t o  c a l c u l a t e  r e s i d u a l s .  

x ( t l i )  = The t t h  l a g  o f  t h e  i th v a r i a b l e .  Used t o  
r e t r i e v e  a  l a g  v a l u e  f r o m  t h e  d  v e c t o r  ( n o t  
u s e d  f o r  e x o g e n o u s  v a r i a b l e s  i f  n x s = l ) .  

x l  ( i )  = The 1st l a g  o f  t h e  i t h  v a r i a b l e  ( n o t  u s e d  
f o r  e x o g e n o u s  v a r i a b l e s  i f  n x s = l ) .  V a l u e  
w i l l  be -1 .0e30  i f  a  l a g  was  n o t  d e c l a r e d  
f o r  t h i s  v a r i a b l e  i n  SIMDAT. 

N o t e :  T h e r e  a r e  two m e t h o d s  f o r  n u m b e r i n g  t h e  
v a r i a b l e s  o f  a  mode l .  One me thod  s i m p l y  
number s  them 1 t h r o u g h  nv  ( n x s = 0 ) .  The  
s e c o n d  method d i v i d e s  t h e  v a r i a b l e s  i n t o  
two  g r o u p s :  e n d o g e n o u s  a n d  e x o g e n o u s  v a r i -  
a b l e s  ( n x s = l )  . The e n d o g e n o u s  v a r i a b l e s  
a r e  numbered 1 t h r o u g h  n e d ,  a n d  t h e  e x o -  
g e n o u s  v a r i a b l e s  a r e  numbered  1 t h r o u g h  
n e x .  ned  p l u s  nex  e q u a l s  nv .  When t h e  
s e c o n d  method is u s e d  o n l y  t h e  e n d o g e n o u s  
v a r i a b l e s  a r e  r e f e r e n c e d  w i t h  z ( i )  , x  ( t ,  i )  , 
o r  x l  ( i )  . The  e x o g e n o u s  v a r i a b l e s  a r e  



r e f e r e n c e d  w i t h  e x ( i ) ,  e ( t , i )  and  e l ( t ) .  

The i th e x o g e n o u s  v a r i a b l e .  Used when t h e  
v a r i a b l e s  a r e  d i v i d e d  i n t o  two g r o u p s ;  i . e .  
n x s = l  on t h e  PARAMETER LINE. 

The t th l a g  o f  t h e  i th exogenous  v a r i a b l e .  
Used when t h e  v a r i a b l e s  a r e  d i v i d e d  i n t o  
two g r o u p s .  

The Ist l a g  o f  t h e  i th  e x o g e n o u s  v a r i a b l e .  
Used when t h e  v a r i a b l e s  a r e  d i v i d e d  i n t o  
two g r o u p s .  The v a l u e  w i l l  be  -1.0e30 i f  a  
l a g  was n o t  d e c l a r e d  f o r  t h i s  v a r i a b l e .  

No te :  The f u n c t i o n s  x ( t , i )  and  e ( t , i )  c a n  be used  
i n  SUBROUTINE SOLVE b u t  i t  i s  a  much 
b e t t e r  i d e a  t o  e v a l u a t e  a  b ( j ) = x ( t , i )  i n  
SUBROUTINE CONST. The b ( j )  is used i n  
SUBROUTINE SOLVE i n s t e a d  o f  x ( t , i ) .  T h i s  
p r o c e d u r e  w i l l  r e d u c e  t h e  number o f  c a l c u -  
l a t i o n s  n e c e s s a r y  f o r  a n  i t e r a t i o n .  

x n o r  ( i )  = 

l o g i c ( i )  = 

n r  r  - - 

i l ,  i 2  - - 

A c o n s t a n t  t e r m  f o r  a n  e q u a t i o n  i n  
SUBROUTINE SOLVE. b ( i )  i s  used f o r  m u l t i -  
p l i c a t i v e  c o n s t a n t  t e r m s .  They a r e  e v a l u a t -  
ed  i n  SUBROUTINE CONST. 

The d  v e c t o r  f o r  t h e  l a g g e d  v a l u e s .  SIMDAT 
c a l c u l a t e s  t h e  l e n g t h  r e q u i r e m e n t  f o r  t h e  d  
v e c t o r .  The u s e r  may h a v e  t o  a d j u s t  t h e  
l e n g t h  i n  SIM and SIMDAT f o r  a  model w i t h  
many l a g  v a l u e s .  

The n o r m a l i z a t i o n  v a l u e  f o r  t h e  i th  endo-  
g e n o u s  v a r i a b l e  w i t h  a  d e f a u l t  v a l u e  o f  1. 

i th  v a l u e  of l o g i c  v e c t o r .  T h i s  v e c t o r  i s  
u s e d  when a l t e r n a t i v e  f o r m s  of  a n  e q u a t i o n  
a r e  r e q u i r e d .  The d e f a u l t  v a l u e s  a r e  t r u e  
and w i t h  t h e  LOGIC VECTOR MODIFICATION 
LINE(S) t h e  u s e r  can  c h a n g e  any  v a l u e  t o  
f a l s e .  

Number of s o l u t i o n s .  n r r  i s  i n c r e m e n t e d  by 
1 i n  t h e  main  program a f t e r  a  s o l u t i o n  i s  
found  . 
Date  f o r  c u r r e n t  s o l u t i o n :  i l  is t h e  y e a r ,  
and i 2  i s  t h e  p e r i o d .  



B. TUTORIAL EXAMPLE USING A GNP MODEL 

T h i s  e x a m p l e  is a  c o n t i n u a t i o n  o f  t h e  e x a m p l e s  u s e d  f o r  
BANK, AUTO, a n d  SIMDAT. T h e  b a s i c  d a t a  f i l e  w a s  p r e p a r e d  
w i t h  BANK. The  c o e f f i c i e n t s  w e r e  e s t i m a t e d  w i t h  AUTO. T h e  
d a t a  f i l e  f o r  SIM w a s  p r e p a r e d  w i t h  SIMDAT. 

T h e  u s e r  m u s t  now p r o v i d e  t h e  F o r t r a n  c o d i n g  f o r  h i s  
m o d e l ,  T h e  f o l l o w i n g  t a b l e  f o r  t h e  GNP Model  h a s  b e e n  c a r e -  
f u l l y  l a b e l e d  t o  f a c i l i t a t e  t h e  a c t u a l  c o d i n g .  T h e  n u m b e r s  
a b o v e  t h e  v a r i a b l e  n a m e s  a r e  a s s i g n e d  by  SIMDAT (see SIMDAT 
w r i t e - u p ) .  The  d a t a  s p e c i f i c a t i o n  t a b l e  f r o m  SIMDAT a p p e a r s  
i n  s e c t i o n  D. T h e  n u m b e r s  i n  b r a c k e t s  a b o v e  t h e  c o e f f i -  
c i e n t s  a r e  a s s i g n e d  by AUTO. T h e  u s e r  c a n  e d i t  t h e  c a r d  
f i l e  t o  c h a n g e  t h e  c o e f f i c i e n t  a s s i g n m e n t  (see AUTO w r i t e -  
u p ) .  T h e  summary t a b l e  f r o m  AUTO c a n  b e  u s e d  i n s t e a d  o f  t h e  
f o l l o w i n g  t a b l e .  

T h e  F o r t r a n  c o d e  u s e d  i n  SIM a p p e a r s  b e l o w  e a c h  e q u a -  
t i o n .  T h e  l a s t  l i n e  ( o n l y  l i n e )  i s  p l a c e d  i n  SUBROUTINE 
SOLVE u n l e s s  l a b e l e d  { p o s t )  o r  { c o n s t ) .  T h e  l i n e s  t h a t  a r e  
l a b e l e d  a r e  p l a c e d  i n  SUBROUTINE { p o s t )  o r  { c o n s t ) .  A l l  t h e  
b e g i n n i n g  l i n e s  a r e  p l a c e d  i n  SUBROUTINE CONST. 

T h e  d  v e c t o r  i n  t h e  common s t a t e m e n t s  o f  SIM h a s  a  d i -  
m e n s i o n  o f  1 5 0 .  T h e  o u t p u t  f i l e  f r o m  SIMDAT g i v e s  t h e  r e -  
q u i r e d  l e n g t h  o f  t h e  d  v e c t o r .  L i n e  1 0 1  o f  e x a m p l e  A  i n  t h e  
w r i t e - u p  f o r  SIMDAT g i v e s  t h e  l e n g t h  a s  9 7 .  F o r  m o d e l s  w i t h  
many l a g  d i s t r i b u t i o n s  it may b e  n e c e s s a r y  t o  i n c r e a s e  t h e  
s i z e  o f  t h e  d  v e c t o r .  



C. POTENTIAL GNP MODEL FOR THE USA 

1) Definition of real GNP 

2) Definition of real national income 

ti 1 6 7 14/18 19 
NIS72 = GNP$72 - DEp$72 - TAXINS72 - DT/P - R E S  

3) Capital consunption allowance with CCA 

y (6)=a(24)*xl(22)+a(25) {const) 

4) Indirect business tax function 

xnor (7)=z (1&)*0.01 

5) Definition of real spendable income 

9 8 11 12 14 13 /18 
YSS72 = NIS72 - (TAXES - GT - BT - IS)/P 

b Income tax function 

11 [81 18 8 [ 9 I 
TAXES = .29 * P * NIS72 - 25.99 



7 )  G o v e r n m e n t  t r a n s f e r  p a y m e n t s  t o  p e r s o n s  

1 2  1 8  2  3  2  1 [ I l l  2  4  [ 1 2 1  
GT = P  * (POP65 + UNEMP) EXP (.El52 * TIME - . 1 0 6 )  

x n o r  ( 1 2 ) = 1 0 2 I . O / ( z ( l 8 ) *  ( Z  ( 2 3 ) + z  ( 2 1 )  ) ) 
b ( 3 ) = z ( 1 8 )  * a ( 1 8 )  * . a 1  
c ( l 2 ) = e x p ( a ( l l )  * z ( 2 4 ) + a ( 1 2 )  ) 
z ( 1 2 ) = a l o g ( z  ( 1 2 )  * x n o r  ( 1 2 )  ) / x n o r  ( 1 2 )  { p o s t )  

8 )  B u s i n e s s  t r a n s f e r  p a y m e n t s  

3 )  Net i n t e r e s t  i n c o m e  

1 8 )  C o n s u m p t i o n  f u n c t i o n  



11) Investment  f u n c t i o n  

12 )  Des i red  c a p i t a l  s t ock  

13 )  Actua l  c a p i t a l  s t ock  

14 )  C a p i t a l  ou tpu t  r a t i o  

Y (30 )  = z  ( 2 2 ) / z  (11 { p o s t ]  



15) Cost of capital 

2 8 2 6 [24] 18 
COST-K = (BAA * .01 + .954) *P 

y (28)=(z (26) *0.01+0.854) *z (18) {const) 

16) Derived demand for labor - manhours index 

17) Average wzekly hours for total private nonaqricultural 

3 2 1411 3 1 [421 24 I43 I 
HOURS = -.144 * PROP-UN - .I66 * TIME + 41.2 

Id) Employment of workers 

3 3 27/32 
[451 1441 * ARNHOUPS - 21.69 EMPLOY = 36.33 fjOUHS 

19) Total unemploynent 

2 1 3 4 33 
UNEMP = LABOR - EMPLOY 

20) Proportion of civilian labor force unemr~loyed 



Demand for Electricity -- 

21) Residential and small light & power per capita 

40/37 
1521 [531 

EL-R+C = 2-52 - - 
POP POP 4.59 

xnor (40)=1.0/~(37) 
c (40) =a (53) *z (37) 

Y (40)=a(52) *z (2)+c (40) [post} 

22) Electric sales to large light and power and misc. 

b(5)=a(57)*sqrt(z(29)/~(43) )+a(58)*sqrt(z(28)/~(43) )+a(56) 
c (42) =a (59) 

y (42)=z(l)*b(5)+c (42) [post} 

23) Total electric sales 

4 4 4 2 4 0 
EL-TOT = EL-LA+OT + EL+R+C 

y (44)=z(42)+z(40) {post} 

Demand for Fuel 

24) Household and commercial sectors 

y (47) =z (2) *b(7)+c (47) {post} 



25) Transportation sector 

3 8 1611 1 1621 1 29/36 

FUEL-TRN = 19.32 * GNP$72 - 1.69 * G N P $ ~ ~  1-11/2 

[63] 1 28/36 1641 2 4 
+5,62 * GNP$ Ic0st-kll/2 - 173.5 * TIME 

IPBFI 

y(38)=z(l) *b(3)+c(38) {post] 

26) Industrial sector and miscellaneous sector 

[681 24 [691 
-107.6 * TIME + 7959.4 

y(39)=z (1) *b(6)+c (39) {post] 

27) Electrical utilities sector 

3 5 [461 [471 29/36 

FUEL-EU = 22.3 * EL - .82 * EL l w l 1 / 2  

[481 28/36 1491 2 4 
+ 1.4 * EL Ic0st - k 1 1 / 2  - 327.1 * TIME 

IPBFI 

y(35)=(a(Sl) *z (44)-~(45)-~(46)) *b(2)+c(35) {post] 

28) Electricity produced by fuel 

(511 44 4 5 46 
EL = 1.094 * EL-TOT - EL-NUC - EL-HY 



29) Total demand for fuel 

4 3 4 7 38 3 9 35 
FUEL-ALL = FUEL-H/C + FUEL-TRN + FU-IN/OT + FUEL-EU 

y (48)=z(47)+z (39)+z (38)+z (35) {post) 

D. DATA SPECIFICATIONS FROM SINDAT 

name 
gnpS 7 2 
~ $ 7  2 
is72 
g$7 2 
ex$7 2 
dep$7 2 
taxins72 
ni$72 
ysS72 
empty 
taxes 
9 t 
is 
bt 
surplus 
ele/y 
fuel/y 
ipdgnp 
residual 
empty 
unempl 
k$7 2 
Pop65 
time46=1 
k$72* 
baa 
manhours 
cost-k 
w-rate 
k/o 
prop-un 
hours 
employ 
labor 
f uel-eu 
Pbf 
POP 
fuel-trn 
fu-in/ot 
el-r+c 
p-elc-h 

test 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
43.010 
0.010 
0.010 
0.010 
0.010 
0.01D 
0.010 
0.010 
0.010 
0.010 
a.010 
0.010 
0.010 
0.010 
0.010 
0.010 

kset lag ibx no iy ip ib 
1 7  1 30 46 1 1 
2 0 9 30 46 1 1 
3 7 10 30 46 1 1 
6 0 18 3P! 46 1 1 
5 0 19 30 46 1 1 
32 0 20 30 46 1 1 
120 0 21 30 46 1 1 
6 3 0 22 30 46 1 1 
12 1 3 23 30 46 1 1 
12 9 0 27 1 46 1 1 
51 0 28 30 46 1 1 
19 0 29 30 46 1 1 
6 0 0 30 30 46 1 1 
2 5 0 31 30 46 1 1 
4 2 0 32 30 46 1 1 
122 0 33 29 47 1 1 
123 0 34 29 47 1 1 
4 9 7 35 30 46 1 1 
119 0 43 30 46 1 1 
129 0 44 1 46 1 1 
7 4 0 45 29 47 1 1 
79 7 46 30 46 1 1 
76 0 54 30 46 1 1 
7 7 0 55 3CI 46 1 1 
78 0 56 23 53 1 1 
72 7 57 30 46 1 1 
33 0 65 29 47 1 1 
103 3 66 30 46 1 1 
4 7 3 70 29 47 1 1 
8 0 0 74 29 47 1 1 
104 9 75 29 47 1 1 
3 0 0 76 29 47 1 1 
28 0 77 29 47 1 1 

105 0 78 29 47 1 1 
88 0 79 29 47 1 1 
116 0 80 29 47 1 1 
26 0 81 80 46 1 1 
98 0 82 29 47 1 1 
115 0 83 29 47 1 1 
113 B 84 29 47 1 1 
102 0 85 30 46 1 1 



e l - l a + o t  0 . 0 1 0  1 1 4  0  8 6  2 9  4 7  1 1 
p - e l c - i n  0 . 0 1 0  1 0 1  0  8 7  3 0  46 1 1 
e l - t o t  0 . 0 1 0  1 1 2  0  8 8  29 47  1 1 
e l - n u c  0 . 0 1 0  1 1 7  0  8 9  1 9  5 7  1 1 
e l - h y  0 . 0 1 0  1 1 8  0  9 0  2 9  47  1 1 
f u e l - h / c  0 . 0 1 0  96  0  9 1  29 47 1 1 
f u e l - a l l  0 . 0 1 0  9 1  0  9 2  2 9  47  1 1 
c / g n p  0 . 0 1 0  1 2 4  0  9 3  30 46 1 1 
k/n 0 . 0 1 0  1 2 5  0  9 4  2 9  4 7  1 1 
i / g  n p  0 . 0 1 0  1 2 7  0  9 5  3 0  46 1 1 
g / g n p  0 . 0 1 0  1 2 8  0  9 6  36  46 1 1 
C/POP 0 . 0 1 0  1 2 6  0  9 7  3 8  46 1 1 

E. EXPLANATION OF THE FORTRAN STATEMENTS 

T h e  a c t u a l  F o r t r a n  s t a t e m e n t s  u s e d  i n  SIM a p p e a r  i n  
s e c t i o n  B  u n d e r  t h e  e q u a t i o n s .  T h e  F o r t r a n  s t a t e m e n t s  w e r e  
t a k e n  f r o m  SUBROUTINE CONST, SOLVE, a n d  POST ( S e c t i o n  F ,  G ,  
a n d  H c o n t a i n  t h e  l i s t n g s  o f  t h e s e  s u b r o u t i n e s ) .  

T h e  e x p l a n a t i o n  o f  t h e  F o r t r a n  s t a t e m e n t  a s s u m e s  t h e  
u s e r  is f a m i l i a r  w i t h  F o r t r a n .  O n l y  t h e  e q u a t i o n s  w i t h  s p e -  
c i a l  f e a t u r e s  w i l l  b e  e x p l a i n e d .  

e q n - 2  The  f a c t o r  * 1 0 0 . 0  o r  * 0 . 0 1  is u s e d  w i t h  t h e  p r i c e  
i n d e x  p  t o  c o n v e r t  p = 1 0 0 . 0  i n  1 9 7 2  t o  p=l . f l  

e q n - 3  T h i s  e q u a t i o n  h a s  n o  s i m u l a t i o n  p a r t  and  s h o u l d  
b e  e v a l u a t e d  i n  SUBROUTINE CONST. The t e r m  
x 1  ( 2 2 )  i s  v a r i a b l e  2 2  l a g g e d  o n e  p e r i o d .  T h e  
u s e r  m u s t  d e f i n e  a l l  l a g s  i n  SIMDAT. L i n e  22 o f  
s e c t i o n  D  i n d i c a t e s  t h a t  v a r i a b l e  kS72 h a s  7  
l a g s .  

e q n - 4  T h i s  e q u a t i a n  r e q u i r e s  a  n o r m a l i z a t i o n  f a c t o r ,  
x n o r  ( 7 ) ,  f o r  t h e  r e s i d u a l  c a l c u l a t i o n s .  T h e  
e q u a t i o n  was e s t i m a t e d  w i t h  AUTO a s  

a n d  u s e d  i n  SIM a s  

When c h e c k i n g  t h e  c o d i n g  o f  t h e  e q u a t i o n s ,  t h e  
u s e r  s p e c i f i e s  s i m = 2  o n  t h e  SOLUTION CONTROL LINE 
a n d  SIM c a l c u l a t e s  t h e  n o r m a l i z e d  r e s i d u a l s .  
T h a t  i s ,  r e s i d u a l  e i  i s  m u l t i p l i e d  by  x n o r ( i ) .  
T h e  d e f a u l t  v a l u e  f o r  x n o r ( i )  i s  1. T h e  r e s i d u -  
a l s  f r o m  SIM m u s t  c h e c k  e x a c t l y  w i t h  t h e  r e s i d u -  
a l s  f r o m  AUTO b e f o r e  t h e  c o d i n g  o f  a n  e q u a t i o n  
c a n  b e  c o n s i d e r e d  c o r r e c t .  



eqn-7  The t e r m  b ( 9 )  was added  t o  a l l o w  t h e  u s e r  t o  
s p e c i f y  a  c h a n g e  t o  g o v e r n m e n t  t r a n s f e r  i n  con -  
s t a n t  $72.  The no rma l  v a l u e  f o r  a ( 1 8 )  i s  0 .  The 
u s e r  c a n  r u n  a  s i m u l a t i o n  w i t h  more o r  less  GT by 
c h a n g i n g  a ( 1 8 )  . 

To c h e c k  t h e  r e s i d u a l s  i n  t h i s  e q u a t i o n  r e -  
q u i r e s  s p e c i a l  a t t e n t i o n .  The  e q u a t i o n  was es- 
t i m a t e d  a s  

a n d  used  i n  SIM a s  

y = p z * e x p ( a  + b t ) .  

T h i s  e q u a t i o n  r e q u i r e s  s p e c i a l  a t t e n t i o n  b e c a u s e  
t h e  n o r m a l i z a t i o n  o f  t h e  e q u a t i o n  f o r  y  r e q u i r e s  
a  n o n m u l t i p l i c a t i v e  t r a n s f o r m a t i o n .  With 
x n o r  ( 1 2 )  = l / p z ,  and  e x p  ( z z x )  = z z x  i n  SUBROUTINE 
CONST, SIM w i l l  compu te  t h e  9 e s t i m a t e d  by AUTO. 
T h i s  e q u a t i o n  a l s o  r e q u i r e s  t h e  a c t u a l  z ( 1 2 )  t o  
b e  t r a n s f o r m e d  i n  SUBROUTINE POST. The  t r a n s f o r -  
m a t  i o n  

c a n  be w r i t t e n  a s  

SUBROUTINE SOLN c o m p u t e s  t h e  r e s i d u a l s  a s  

T h e s e  r e s i d u a l s  w i l l  now compare  w i t h  t h e  r e s i d u -  
a l s  f rom AUTO. The  e x p ( z z x )  = z z x  is o n l y  u s e d  
when c h e c k i n g  l o g  t r a n s f o r m e d  r e s i d u a l s  and  must 
b e  removed a f t e r  c o d i n g  i s  c h e c k e d .  

eqn -9  T h i s  e q u a t i o n  h a s  a  d i s t r i b u t e d  l a g  v a r i a b l e .  
The  w e i g h t s  a r e  s t o r e d  i n  t h e  a  v e c t o r  f rom a ( 2 7 )  
t o  a ( 3 4 ) .  The FUNCTION X is u s e d  t o  l o c a t e  t h e  
l a g  v a l u e s  i n  t h e  d v e c t o r .  The  t e r m  , 0 0 0 1  is  t o  
c h a n g e  t h e  u n i t  o f  P  and BAA. 

eqn-10 A d o  l o o p  c o u l d  h a v e  b e e n  u s e d  f o r  t h i s  d i s t r i -  
b u t e d  l a g  b u t  it is  s i m p l e r  t o  add  t h e  v a r i a b l e s  
t o g e t h e r .  x l ( 9 )  i s  u s e d  i n s t e a d  o f  x ( 1 , 9 )  t o  
s a v e  on o p e r a t i o n s .  

eqn -12  T h i s  e q u a t i o n  h a s  two d i s t r i b u t e d  l a g s  o f  d i f -  



f e r e n t  l e n g t h s .  GNP$72 a p p e a r s  i n  b o t h  t e r m s  a n d  
t h e  c o m p u t a t i o n  i n  SUBROUTINE SOLVE is r e d u c e d  by 
u s i n g  b ( 8 ) .  

e q n - 1 3  T h e  c ( 2 2 )  i s  n o t  n e c e s s a r y ,  a s  x l ( 2 2 )  c o u l d  h a v e  
b e e n  u s e d  d i r e c t l y  i n  SUBROUTINE SOLVE; h o w e v e r ,  
i t  m a k e s  t h e  c o d i n g  more  c o n s i s t e n t  a n d  e a s i e r  t o  
m o d i f y  a t  a  l a t e r  d a t e .  

eqn-14  T h i s  e q u a t i o n  is p l a c e d  i n  SUBROUTINE POST. K/O 
i s  n o t  u s e d  i n  t h e  s i m u l a t i o n  s o l u t i o n .  

e q n - 1 5  T h i s  e q u a t i o n  c o n s i s t s  o f  p a r a m e t e r s  a n d  e x o -  
g e n o u s  v a r i a b l e s .  I t  i s  e v a l u a t e d  i n  SUBPOUTINE 
CONST. T h i s  e q u a t i o n  m u s t  b e  p l a c e d  b e f o r e  t h e  
e q u a t i o n s  a n d  c o n s t a n t  t e r m s  u s i n g  ~ ( 2 8 ) .  

e q n - 1 6  b ( 1 )  i s  u s e d  t o  r e d u c e  c a l c u l a t i o n  i n  SUBRO[JTINE 
SOLVE. I n  t h i s  way ,  b ( 1 )  i s  e v a l u a t e d  o n l y  o n c e  
i n s t e a d  o f  e v e r y  i t e r a t i o n .  

e q n - 2 1  A n o r m a l i z a t i o n  f a c t o r  i s  r e q u i r e d  f o r  t h i s  e a u a -  
t i o n  t o  c o m p u t e  t h e  r e s i d u a l s .  

e q n - 2 2  T h e  term b ( 5 )  i s  n o t  n e c e s s a r y  s i n c e  t h i s  e q u a -  
t i o n  is e v a l u a t e d  i n  SUBROUTINE POST; h o w e v e r ,  
t h e  m o d e l  may b e  c h a n g e d  s o  t h a t  t h i s  v a r i a b l e  
b e c o m e s  a  s i m u l t a n e o u s  e n d o g e n o u s  v a r i a b l e .  

e q n - 2 8  T h i s  e u u a t i o n  was s u b s t i t u t e d  d i r e c t l y  i n t o  e a u a -  
t i o n  2 7 .  

F. LISTING OF SUBROUTINE CONST 

T h ? r e  a r e  a  f e w  s p e c i a l  o p t i o n s  f o r  t h e  m o d e l  t h a t  a r e  
c o d e d  i n  SUBROUTINE CONST. T h e  l i n e  m a r k e d  q $ 7 2  a l l o w s  t h e  
u s e r  t o  a d d  a  g i v e n  a m o u n t  t o  g $ 7 2 .  T h e  u s e r  c a n  s p e c i f y  a  
v a l u e  f o r  a 1 5  w i t h  a  COEFFICIENT VECTOR YODIFICATION LINE. 

A more  c o m p l i c a t e d  o p t i o n  i s  c o d e d  w i t h  t h e  l i n e s  
m a r k e d  newk-0 t o  newk-10. T h i s  o p t i o n  a l l o w s  t h e  u s e r  t o  
m u l t i p l y  t h e  d e s i r e d  c a p i t a l  s t o c k  k $ 7 2 *  by  a  c o n s t a n t  f a c -  
t o r ,  a 1 4  ( a n  e n e r g y  p r o d u c t i o n  s c e n a r i o  m i g h t  r e q u i r e  2 5 %  
m o r e  c a p i t a l  s t o c k ) .  T h e  u s e r  m u s t  s p e c i f y  how t h e  t r a n s i -  
t i o n  t o  t h e  new c a p i t a l  r e q u i r e m e n t s  w i l l  b e  a c c o m p l i s h e d .  
a 1 3  i s  t h e  p r o p o r t i o n a l  s t e p  made e a c h  t i m e  p e r i o d  t o w a r d s  
t h e  new c a p i t a l  r e q u i r e m e n t .  F o r  e x a m p l e ,  w i t h  a 1 3  = . 9 4  i t  
w o u l d  t a k e  2 5  ( 1 / . 0 4 )  y e a r s  t o  s w i t c h  t o  t h e  new k*/E r a t i o .  
a e s i d e s  a  s t r a i g h t  l i n e  t r a n s i t i o n  t h e  u s e r  c a n  c h a n g e  t h e  
c a p i t a l  r e q u i r e m e n t  w i t h  a  4  y e a r  s t e p  f u n c t i o n .  F o r  exam- 
p l e  w i t h  l o g i c ( 4 ) = f  and  a 1 3 = . 2  i t  w o u l d  t a k ?  5  s t e p s  ( t h e  
f i r s t  o n e  s t a r t i n g  i n  y e a r  1 a n d  l a s t  o n e  s t a r t i n g  i n  y e a r  



16 of the simulation) to reach to the new K*/O ratio. With 
logic(4)=t a straight line transition period is used, and 
with logic(4)=f a step function with 4 year intervals is 
used. 

G. LISTING OF SUBROUTINE SOLVE 

SUBROUTINE SOLVE has two versions of the model. With 
logic(l)=t the original version of the model as represented 
in section B is used. With logic (l)=f the model becomes a 
potential GNP model. In this version, g$72 is endogenous and 
employment is set equal to a a90 times the labor force. The 
user can specify a90=.96 for 4% unemployment. g$72 will be 
adjusted so aggregate demand equals aggregate supply. 

There are two versions of the equations for employ, 
manhours, gnpS72, and g$72. The program will switch to ver- 
sion two if the employment rate is greater than ag0. The 
user can set logic(3)=f for version 1 with no ceiling on em- 
ployment. At the bottom of SUBROUTINE CONST logic (2) =t is 
used to set logic(l)=t for the beginning of each solution. 
With logic(l)=t the model will start each period as version 
one and then switch to version two if employment is above 
the ceiling and logic (3) =t. 

H. LISTING OF SUBROUTINE POST 

All of the equations in SUBROUTINE POST are post recur- 
sive. Their values do not affect the solution for the 
simultaneous endogenous variables. At the bottom of 
SUBROUTINE POST is the transformation of z12 for the residu- 
als calculation. Equations estimated in log form generally 
require a transformation of the actual dependent variable so 
that the residuals from SIM will match the residuals from 
the graph option of AUTO. 



subroutine const(y,ex,el) 
common i4,i5,i6,d(150),ia,a(200),il,i2,pa,z(100),c(55),xnor(55) 

1 ,ibx(55) ,ca(55),inl(55),b(55),nvl ,iyl ,ipl ,ibl ,lab(56),ngr 
2 ,ik(55),test(55),logic(100),x1(55),sim,nvc,ned,nex,nxs,nl 
3 ,max,nt,nedl,nr,datel,date2,lis,title(l2~,ncol,nit,nvcl 
4 ,maxr,it(55),kset(55),nrr 
real'8 lab, ld, label 
integer datel,date2,error,sim,pa 
logicalcl logic,ltu,lfa 
dimension y(100),ex(100),e1(100) 
exp(zzx)=zzx 
do 2 i=l,nedl 
xl(i)=-1.0e30 
if(inl(i).gt.O) xl(i)=x(l,i) 
xnor(i)=l.O 
if(nxs.eq.1) go to 4 
do 3 i=l,nex 
el(i)=-1.0e30 
if(inl(i+ned).gt.O) el(i)=e(l,i) 
ex(i)=z(i+ned) 
continue 
y(28)=(z(26)*0.01+0.054)*z(18) 
y(4)=z(4)+a(15) 
xnor(7)=z(l8)*0.01 
c(2)=a(l )+a(3)*~1(9)+a(4)*~(2,9)+a(5)*~(3,9) 
b(9)=z(18)*a(18)*.01 
xnor(12)=100.O/(z(18)r(,(23)+z(21))) 
c(l2)=exp(a(ll)*z(24)+a(12)) 
r=O.O 
ss=o .o 
do 5 i=1,7 
r=r+a(i+27)*x(i,3)*x(i,18~*x(i,26)*O.OOOi 
ss=ss+a(i+77)*x(i,l) 
do 6 i=1,3 
ss=ss+a(i+86)*x(i,l)*sqrt(x(i,29)/x(i,28)) 
b(8)=a(77)+a(86)*sqrt(z(29)/~(28)) 
c(25)=ss+a(76) 
if(nrr.eq.l.or.sirn.gt.0) pr-1.0 
if(nrr.eq.1) its-0 
if(.not.logic(4).and.mod(ics,4).gt.O) go to 7 
pr=pr-a(l3) 
if(pr.lt.0.0) pr=O.O 
cf=pr+(l.O-pr)*a(l4) 
if(cf.ne.l.0) write(8,l) il,i2,cf 
format(i5,i2,f5.2) 
b(8)=b(8lBcf 
ics=ics+l 
c(25)=c(25)*cf 
c(13)=a(26)+r 
c(3)=a(23)-a(22)*xl(22) 
c(22)=x1(22) 
y(6)=a(24)*xl(22)+a(25) 

cost-k 
g$72 
taxin$72 
~ $ 7 2  
qt-0 
gt-1 
qt-2 
15-0 
k$72*-0 
i&k-00 
15-1 
k$72*-1 
k$72*-2 
k$72*-3 
k$72*-4 
k$72*-5 
newk-0 
neuk- 1 
newk-2 
newk-3 
newk-4 
newk-5 
newk-6 
newk-7 
newk-8 
newk-9 
newk-10 
15-2 
1$72 
k$72 
dep$72 



subroutine solve( y, ex, el) 
common i4,i5,i6,d(150),ia,a(200),il ,i2,pa,z(100) ,c(55) ,xnor(55) 

1 ,ibx(55),ca(55),inl(55),b(55),nvl ,iyl ,ipl ,ibl ,lab(56),ngr 
2 ,ik(55),test(55),logic(100),x1(55),sim,nvc,ned,nex,nxs,n~ 
3 ,max,nt,nedl,nr,datel,date2,lis,title(l2),ncol,nit,nvcl 
real.8 lab,ld,label 
integer datel,date2,error,sim,pa 
logical'l logic,ltu,lfa 
dimension y(100),ex(100),e1(100) 

1 nt=nt+l 
if(.not.logic(l)) y(33)=a(90)*~(34) 
~(21)=2(34)-2(33) 
y(31)=~(21)/~(33)*100.0 
y(32)=a(41)*~(31)+~(32) 
if(logic(1)) go to 2 
~(27)=~(32)*(~(33)-a(45))/a(44) 
y(l)=(z(27)-~(27))/b(l) 
y(4)=~(1)-~(2)-~(3)-~(5) 
D to 3 

2 y(l)=z(2)+~(3)+~(4)+~(5) 
3 y(7)=(a(6)*z(18)*z(l)*OOO1+a(7))/(z(18)*O.0l) 

y(l4)=a(35)*z(l)*z(18)*OOO1+a(36) 
y(12)=z(18)i(z(23)+z(21))*c(12)*0.01+b(9~ 
y(1~)=a(27)*z(3)*z(l8)*~,(26)*0.0001+c(13) 
y(8)=~(1)-~(6)-~(7)-z(14)/z(18)'100.0-~(19) 
y(ll)=a(8)*~(18)*z(d)*0.01+a(9) 
y(~)=z(8)-(z(11)-~(12)-z(1~)-z(14))/~(18)*100.0 
y(2)=a(2)*~(9)+~(2) 
y(25)=b(8)*z(l)+c(25) 
~(3)=a(22)*~(25)+~(6)+~(3) 

manh-0 
manh-1 
hours 
el-hc-0 
el-hc-1 
el-la-0 
el-la-1 
fuel-e-0 
fuel-e-1 
fu-ind-0 
fu-ind-1 
fu-hc-0 
fu-hc-1 
fu- trn-0 
fu-trn-1 

employ-a 
unemp 
prop-un 
hours 

manh-a 
gnp872-a 
~$72-a 

gnp$72 
taxin872 
bt 
q t 
is 
n1872 
taxes 
y5872 
~ $ 7 2  
k572* 
i$72 



y(22)=~(3)-~(6)+~(22) k$72 
if(logic(1)) y(27)=b(l)*z(l)+c(27) manhours 
if(logic(1)) y(33)=a(44)*2(27)/~(32)+a(45) employ 
if(logic(3).and.nt.gt.4.and.z(33)/~(34).gt.a90 logic(l)=.false. 
if (nt.lt.nit) go to 1 
return 
end 

subroutine post(y,ex,el) 
common i4,i5,i6,d(150),ia,a(200),il,i2,pa,z(100),~(55),xnor(55) 

1 ,ibx(55),ca(55),inl(55),b(55),nvl ,iyl ,ipl ,ibl ,lab(56) , n u  
2 ,ik(55),test(55),logic(100),x1(55),sim,nvc,ned,nex,nxs,nl 
3 ,max,nt,nedl,nr,datel,date2,lis,title(l2),nc0l,nit,nvcl 
real*8 lab,ld,label 
integer datel,date2,error,sim,pa 
logicaltl logic,ltu,lfa 
dimension y(100),ex(100),e1(100) 
y(l5)=z(ll )+(2(7)+z(19)-2(4) )r,(18)*0.01-~(12) 
y(30)=~(22)/~(1) 
y(4O)=a(52)*~(2)+~(40) 
y(42)=z(l)*b(5)+c(42) 
y(44)=2(42)+2(40) 
y(35)=(a(51)*~(44)-z(45)-~(46))*b(2)+~(35) 
y(38)=z(l)*b(3)+~(38) 
y(39)=z(l )*b(6)+c(39) 
y(4'7)=2(2)*b(7)+~(47) 
y ( 4 8 ) = ~ ( 4 7 ) + ~ ( 3 9 ) + ~ ( 3 8 ) + 2 ( 3 5 )  
y(16)=~(44)/2(1) 
y(17)=~(48)/z(l) 
y(49)=2(2)/z(l) 
y(50)=2(22)/~(33) 
y(51)=~(3)/~(1) 
y(52)=~(4)/z(l) 
y(53)=~(2)/z(37) 
if(sim.lt.2) go to 1 
z(l2)=alog(z(l2)*xnor(12))/xnor(12) 

1 return 
end 

surplus 
k/o 
el-hc 
el-la 
el- tot 
fuel-eu 
fuel-trn 
fu-ind 
fu-hc 
fuel-all 
ele/y 
fuel/y 
c/qnp 
k/n 
i/gnp 
d g n p  
C/POP 

gt-resd 



V  CHECKING THE EQUATIONS FOR ERRORS 

T h e  u s e r  m u s t  c h e c k  f o r  c o d i n g  e r r o r s  b e f o r e  t h e  m o d e l  
c a n  b e  u s e d .  SIM h a s  a n  o p t i o n  t o  c a l c u l a t e  t h e  r e s i d u a l s  
f o r  e a c h  e n d o g e n o u s  v a r i a b l e  u s i n g  o n l y  t h e  a c t u a l  v a l u e s  o n  
t h e  RHS o f  t h e  e q u a t i o n s .  T h e s e  r e s i d u a l s  w i l l  c o r r e s p o n d  
t o  t h e  r e s i d u a l s  e s t i m a t e d  w i t h  t h e  g r a p h  o p t i o n  i n  AUTO, i f  
t h e  e q u a t i o n s  w e r e  n o t  r e n o r m a l i z e d .  

T h e  a b o v e  e x a m p l e  e x p l a i n s  how t o  h a n d l e  e q u a t i o n s  t h a t  
were r e n o r m a l i z e d .  I t  is v e r y  i m p o r t a n t  f o r  a  u s e r  t o  e s t i -  
m a t e  h i s  m o d e l  i n  o n e  c o m p u t e r  r u n  a n d  s a v e  a l l  t h e  g r a p h s .  
T h e  r e s i d u a l s  s h o u l d  a g r e e  i n  a t  l e a s t  3 p l a c e s .  

VI ARRANGEMENT OF THE EQUATIONS 

T h e  c o n v e r g e n c e  o f  t h e  G a u s s - S e i d e l  a l g o r i t h m  is  d e p e n -  
e n t  o n  t h e  a r r a n g e m e n t  o f  t h e  e q u a t i o n s  i n  t h e  i t e r a t i v e  
c h e m e .  An a r r a n g e m e n t  is d e f i n e d  by  t h e  o r d e r  o f  t h e  e q u a -  
. i o n s  a n d  t h e  n o r m a l i z a t i o n  r u l e  f o r  e a c h  e q u a t i o n .  By 

c h a n g i n g  t h e  o r d e r  o f  t h e  e q u a t i o n s  i n  SUBROUTINE SOLVE a  
c o n v e r g e n c e  a r r a n g e m e n t  c a q  b e  c o n v e r t e d  i n t o  a  non-  
c o n v e r g e n c e  a r r a n g e m e n t ,  o r  v i c e  v e r s a .  

U n f o r t u n a t e l y ,  t h e r e  i s  .no s t r a i g h t f o r w a r d  r u l e  t h a t  
f i n d s  t h e  b e s t  a r r a n g e m e n t  ( o r  s i m p l y  a n  a r r a n g e m e n t )  t o  
m i n i m i z e  t h e  number o f  i t e r a t i o n s .  H o w e v e r ,  t h e  m e t h o d  h a s  
b e e n  u s e d  s u c c e s s f u l l y  o n  a l l  t h e  m o d e l s  i n  P r o j e c t  LINK, 
t h e  W h a r t o n  EFA Model ,  t h e  B r o o k i n g s  M o d e l ,  a n d  many o t h e r s .  
M o s t  m o d e l s  t h a t  a r e  w e l l  d e f i n e d  h a v e  a n  a r r a n g e m e n t  w h i c h  
y i e l d s  c o n v e r g e n c e  i n  6 t o  1 0  i t e r a t i o n s .  

T h e  a u t h o r  h a s  had  g r e a t  s u c c e s s  u s i n g  t h e  f o l l o w i n g  
g e n e r a l  r u l e s .  T h e  r u l e s  may a p p l y  o n l y  t o  t h e  m a c r o -  
e c o n o m i c  m o d e l s .  

1. C h o o s e  t h e  n o r m a l i z e d  r u l e  t h a t  m a k e s  t h e  m o s t  
e c o n o m i c  s e n s e .  

2 .  O r d e r  t h e  e q u a t i o n s  s o  t h e y  a r e  a s  c l o s e  t o  a  r e c u r -  
s i v e  s y s t e m  a s  p o s s i b l e .  The  o r d e r  g e n e r a l l y  s h o u l d  
make  e c o n o m i c  c a u s a l  s e n s e :  GNP b e f o r e  t a x e s ,  s p e n d -  
a b l e  i n c o m e  b e f o r e  c o n s u m p t i o n ,  m a n h o u r s  b e f o r e  em- 
p l o y m e n t .  

3 .  S o m e t i m e s  i d e n t i t i e s  o r  c r i t i c a l  e q u a t i o n s  s h o u l d  b e  
r e p e a t e d  a f t e r  t h e i r  m a i n  e x p l a n a t o r y  e n d o g e n o u s  
v a r i a b l e s  a r e  e v a l u a t e d .  

4 .  F o r  demand a n d  s u p p l y  e q u a t i o n s  i t  may b e  n e c e s s a r y  
t o  r e n o r m a l i z e  t h e m  b e f o r e  a  c o n v e r g i n g  a r r a n g e m e n t  
c a n  be  f o u n d .  



5. A damping f a c t o r  can be used on v a r i a b l e s  whose so lu -  
t i o n  va lues  o s c i l l a t e  from i t e r a t i o n  t o  i t e r a t i o n ;  
however, damping f a c t o r s  a r e  not  a  good t h i n g  because 
t h e  number of c a l c u l a t i o n s  a r e  doubled i n  most models 
i f  a  damping f a c t o r  i s  p laced  on a l l  t h e  v a r i a b l e s .  

6 .  Some exper iment ing  is necessary  t o  f i n d  a  good a r -  
rangement. 

7 .  Choose t he  c o r r e c t  t e s t  vec to r  f o r  t h e  convergence 
check.  

VII FILES USED BY SIM 

FILE NAME USE 

1 d a t a 1  Data bank f i l e  from BANK,  used f o r  t h e  de-  
f i n i t i o n  of v a r i a b l e s  w i th  t h e  graph  op t ion .  

2  d a t a 2  Inpu t  f i l e  f o r  SIM produced by SIMDAT. 

5 t e r m i n a l  To type in fo rma t ion  f o r  t h e  program. 

6 t e r m i n a l  To r e c e i v e  prompts and o t h e r  i n fo rma t ion  
from t h e  program. 

8 o u t p u t  A l l  r e s u l t s  a r e  w r i t t e n  t o  t h i s  f i l e .  Af te r  
t h e  program t e r m i n a t e s  t h i s  f i l e  can be 
l i s t e d  on the  l i n e  p r i n t e r .  

V I I I  INPUT LINES 

A .  PART 1 OF PARAMETER LINE 

ned nex nxs n l  i y  i p  i b  type  of d a t a  

ned = Number of endogenous v a r i a b l e s .  

nex = Number of exogenous v a r i a b l e s .  

nxs = 0 Data grouped t o g e t h e r .  

= 1 Data s e p a r a t e d  i n t o  two groups .  

n  1 - - Length of l o n g e s t  l a g .  

i y  = E a r l i e s t  s t a r t i n g  y e a r .  

i P - - Number of o b s e r v a t i o n s  pe r  y e a r .  

i b  - - E a r l i e s t  s t a r t i n g  p e r i o d .  



type of data Actual for historical data. 

Baseline for simulated data from a previous 
solution. 

Note: All of these parameters are read from the 
data2 file. The user must use SIMDAT to 
redefine the data base. 

B. PART I1 PARAMETER LINE 

max 

max = Maximum number of iterations allowed for a 
solution with a default value of 50. 

C. TITLE LINE 

Type in any title to identify this simula- 
tion run. 

D. STARTING PERIOD LINE 

iy = Starting year of simulation. 

ib - - Starting period of simulation. 

E. SOLUTION CONTROL LINE 

sim lis ngr err nit ncol ws ns 

sim = 0 For a dynamic simulation. 

= 1 For a one-period simulation. 

= 2 For a residual check. 

= 3 For actual values in output. 

lis = 0 Normal. 

= 1 To list the solution values. 

ngr = 0 Normal. 

- - Number of variables to be graphed; ngr<16. 

err = 0 Normal. 



= 1 For a summary table of the differences 
between actual values and solution values. 
err can also be used to compare a baseline 
solution with a new solution. 

nit = 

ncol = 

Number of iterations before the testing for 
convergence begins. 

Number of columns used in printing the solu- 
tion matrix, with a default value of 12; 
7<nco1<13. 

w s = 0 Normal. 

= 1 To write the solution values to data2 file. 
The type of data parameter will be set to 
baseline. This option writes both the endo- 
genous and the exogenous values. 

n s = 0 Normal. 

= 1 To read the coefficient vector from the da- 
ta2 file. This is useful if the coefficients 
were changed in a previous simulation run. 

LOC VECTOR LINE (For Graph Option) F. --- 

Type the location of variable to be graphed. 
There must be ngr numbers separated by com- 
mas (or in fields of three). The user can 
define a set of default values with a data 
statement in the main program. 

G. SOLUTION OPTION LINE 

pa nlog nc ive nee iu nsim 

pa = 0 To continue. 

= 2 Last line of this simulation; program 
transfers to new TITLE LINE. 

= 3 Last line of simulation run; program ter- 
minates. 

nlog = 0 Normal. 

- - Number of elements in logic vector to be 
printed. This requires LOGIC VECTOR MODIFI- 
CATION LINE (S) . 



n c  = 0 Normal. 

> 0 To change  c o e f f i c i e n t  v e c t o r .  

i v e  = 0 Normal. 

- - The l o c a t i o n  of  a n  e x o g e n o u s  v a r i a b l e  t o  be  
m u l t i p l i e d  by 1.1. T h i s  is u s e f u l  f o r  a n  
e l a s t i c i t y  c a l c u l a t i o n .  

n e e  = 0 Normal.  

= 1 To a c c u m u l a t e  t h e  summary t a b l e  of d i f f e r -  
e n c e s .  Used f o r  a  s i m u l a t i o n  w i t h  a s p l i t  
s a m p l e  p e r i o d .  

i n  = 0 To u s e  nsim t o  change  t h e  v a l u e  a s s i g n e d  t o  
SIM o n  t h e  SOLUTION CONTROL LINE. 

= 1 Normal. 

n s im = New v a l u e  f o r  SIM. 

H .  SOLUTION DATE LINES 

i y  i b  ( N e x t  s o l u t i o n  o p t i o n  l i n e  i s  t o  be  r e a d  b e f o r e  t h i s  
d a t e . )  

i y  = y e a r ,  e . g .  7 6 .  

i b  - - P e r i o d  w i t h  a  d e f a u l t  v a l u e  o f  1. 

I .  LaGIC VECTOR MODIFICATION LINE(S) - -  

j l o g  

j 
- - The e l e m e n t  t o  be c h a n g e d .  

= 0 For n e x t  o p t i o n .  

= -1 To l i s t  l o g i c  v e c t o r .  

l o g  = t For t r u e .  

= f  For f a l s e .  

J .  COEFFICIENT VECTOR MODIFICATION LINE(S)  

i a ( i )  



- - The e l e m e n t  i n  t h e  c o e f f i c i e n t  v e c t o r  t o  b e  
c h a n g e d .  

= 0  F o r  n e x t  o p t i o n .  

= -1 To l i s t  t h e  c o e f f i c i e n t  v e c t o r .  

a ( i )  = The new v a l u e  f o r  i th c o e f f i c i e n t .  I t  is  
n o t  t o  be  u s e d  a s  a p e r m a n e n t  c h a n g e  t o  t h e  
c o e f f i c i e n t  v e c t o r .  

I X  EXAMPLES 

A. TERMINAL INPUT OUTPUT LINES FOR GNP MODEL 

I n  t h i s  e x a m p l e ,  a  c o n t r o l  s o l u t i o n  o v e r  t h e  s a m p l e  
p e r i o d  w a s  c a l c u l a t e d .  The  u s e r  t y p e s  o n l y  t h e  l i n e s  ma rked  
w i t h  a T.  The  p r o g r a m  e c h o e s  b a c k  t h e  l i n e s  m a r k e d  w i t h  a n  
E. L i n e s  t h a t  a r e  ma r ked  w i t h  a T ,  a n d  a r e  b l a n k ,  r e q u i r e  
o n l y  a  c a r r i a g e  r e t u r n  (CR) .  L i n e  17T  c a l l s  f o r  1 4  g r a p h s  
a n d  t h e n  t h e  u s e r  i n  l i n e  20T u s e s  t h e  d e f a u l t  v a l u e s .  L i n e  
26T c a l l s  f o r  LOGIC MODIFICATION LINE(S)  a n d  t h e  f i r s t  t h r e e  
e l e m e n t s  o f  t h e  l o g i c  v e c t o r  t o  b e  l i s t e d .  T h e  u s e r  sets 
l o g i c ( 3 ) = f  w i t h  l i n e  34T.  T h i s  o p t i o n  m e a n s  t h e r e  is  n o  
c e i l i n g  on  emp loymen t .  

1 T  % s i m . 0  
2  o p e n e d  i n d e x  f o r  2  w i t h  3 3  w o r d s  f i l e  name d a t a 2  
3  1 s i m  by m o r r i s  norman 
4  f e b  1 9 7 7  v e r s i o n  
5  s i m d a t  f i l e  was  o p e n e d  w i t h  f o l l o w i n g  p a r a m e t e r s  
6  n e d  nex  n x s  n l  i y  i p  i b  t y p e  o f  d a t a  
7  37  1 6  0  7  5 3  1 1 a c t u a l  
8  ma x  
9T 

10E  50  
11 t y p e  i n  t i t l e  f o r  s i m u l a t i o n  r u n  $ 
1 2 T  c o n t r o l  s o l u t i o n  o v e r  s a m p l e  p e r i o d  1955 -1975  
1 3  i y  i b  s t a r t i n g  p e r i o d  f o r  s i m  
1 4 T  55  
1 5 E  5 5  1 
1 6  s i m  l i s  n g r  e r r  n i t  n c o l  ws n s  
1 7 T  1 1 4  1 
1 8 E  0  1 1 4  1 8  0 0 0  
1 9  t y p e  i n  l o c a t i o n s  o f  v a r i a b l e s  t o  b e  g r a p h e d  1 0  / l i n e  
2  0T 
21E 1 5 3  2  49 3  5 1  22  3 0  3 3  5 0  4  5 2  1 6  1 7  
2  2  1 9 5 2  1 0  
2  3  1 9 5 3  1 0  
2  4  1954  1 0  
2 5  p a  n l o g  n c  i v e  n e e  
2  6T 3 



0 3 0  0 0 
iy ib next solution card read before this date 

7 6 
1955 1 0 

logic vector 
1= t 2= t 3= t 
j log 
3 f 
3 f 
j log 

solution for 
logic vector 

1= t 2 = 
1956 1 0 
solution for 

logic vector 
1= t 2= 
1957 1 0 
solution for 
logic vector 

1= t 2= 
1958 1 0 
solution for 
logic vector 

1= t 2= 
1959 1 0 
solution for 
logic vector 

1= t 2= 

1955 1 required 10 iterations 

t 3= f 

1956 1 required 10 iterations 

t 3= f 

1957 1 required 10 iterations 

t 3= f 

1958 1 required 11 iterations 

t 3= f 

1959 1 required 9 iterations 

t 3= f 
1960 1 0 
solution for 1960 1 required 10 iterations 
logic vector 
1= t 2= t 3= f 
1961 1 0 
solution for 1961 1 required 10 iterations 
logic vector 
1= t 2= t 3= f 
1962 1 0 
solution for 1962 1 required 1fl iterations 
logic vector 

1= t 2= t 3= f 
1963 1 0 
solution for 1963 1 required 9 iterations 
logic vector 

1= t 2= t 3= f 
1964 1 0 
solution for 1964 1 required 9 iterations 
logic vector 

1= t 2= t 3= f 
1965 1 0 
solution for 1965 1 required 11 iterations 



79 logic vector 
8 0 1= t 2= t 3= f 
8 1 1966 1 0 
8 2 solution for 1966 1 required 11 iterations 
83 logic vector 
8 4 1= t 2= t 3= f 
8 5 1967 1 0 
86 solution for 1967 1 required 9 iterations 

logic vector 
1= t 2= 

1968 1 0 
solution for 

logic vector 
1= t 2= 

1969 1 0 
solution for 

logic vector 
1= t 2= 

1970 1 0 
solution for 

logic vector 
1= t 2= 

1971 1 0 
solution for 

logic vector 
1= t 2 = 

1972 1 0 
solution for 

logic vector 
1= t 2 = 

1973 1 0 
solution for 

logic vector 
1= t 2 = 

1974 1 0 
solution for 

logic vector 
l = t  2= 

1975 1-1 
solution for 
logic vector 

1= t 2= 

t 3= f 

1968 1 required 

t 3= f 

1969 1 required 

t 3= f 

1970 1 required 

t 3= f 

1971 1 required 

t 3= f 

1972 1 required 

t 3= f 

1973 1 required 

t 3= f 

1974 1 required 

t 3= f 

1975 1 required 

t 3= f 

9 iterations 

9 iterations 

9 iterations 

9 iterations 

11 iterations 

11 iterations 

10 iterations 

19 iterations 

121 pa nlog nc ive nee 
122T 3 
123E 3 0 0  0 0 
124 opened index for 1 with 258 words file name data1 
125 open sub index for 1 with 130 words 
126 open sub indcx for 1 with 131 words 
127T % asa output lpr 
128T % bye 



MANUAL DOCUMENTATION 
f o r  

AUTO, B A N K ,  SIM, SIMDAT, a n d  RR ROUTINES 

D i a n e  Wells 

T h i s  p a p e r  d e s c r i b e s  how t o  r u n  o f f  new c o p i e s  o f  t h e  
m a n u a l s  ( o n  t h e  D i a b l o  t e r m i n a l )  f o r  t h e  p r o g r a m s :  AUTO, 
B A N K ,  RR ROUTINES, SIM, a n d  SIMDAT. I t  a s s u m e s  t h e  u s e r  i s  
f a m i l i a r  w i t h  t h e  NROFF t e x t  p r o c e s s o r  a n d  t h e  p r o c e d u r e  f o r  
e x t r a c t i n g  i n f o r m a t i o n  f r o m  a n  FS t a p e .  T h i s  p r o c e d u r e  a l -  
l o w s  t h e  u s e r  t o  m o d i f y  t h e  m a n u a l s  a s  n e e d e d .  T h e  d i r e c -  
t o r i e s  a n d  f i l e s  d e s c r i b e d  i n  t h i s  p a p e r  c a n  b e  r e g e n e r a t e d  
f r o m  t h e  FS t a p e  l a b e l e d  f s - d i a n e  A p r i l  1, 1 9 7 7 .  

T h e  f i l e  m a c s  is a  s l i g h t l y  m o d i f i e d  v e r s i o n  o f  t h e  
c a n n e d  p r o g r a m s  f o r  NROFF. U n f o r t u n a t e l y ,  t h i s  v e r s i o n  
s t i l l  h a s  b u g s  o f  a n  i n d e s c r i b a b l e  n a t u r e .  T h i s  f i l e  s h o u l d  
b e  l i n k e d  t o  a l l  t h e  d i r e c t o r i e s .  

T h e  p r o g r a m  AUTO is  i n  t h e  d i r e c t o r y  " a u t o " .  I t  c o n -  
s i s t s  o f  t h e  5  f i l e s :  m a c s  a u t o ,  t r a n ,  i n a u t o ,  a n d  aexam-  
p l e .  

F ILE CONTENTS 

m a c s  n r o f  f  m a c r o s  

a u t o  S e c t i o n s  I t h r o u g h  I1 D 

t r a n  S e c t i o n  I11 

i n a u t o  S e c t i o n  I V  

a e x a m p l e  S e c t i o n  V 

T h e  m a n u a l  is r u n  o f f  w i t h  t h e  f o l l o w i n g  command: 

% n e q n  m a c s  a u t o  t r a n  i n a u t o  a e x a m p l e  - n r o f f  - n 3 5  - g s i  



The p rogram BANK is i n  t h e  d i r e c t o r y  "bank" .  I t  con-  
s ists  of t h e  4 f i l e s :  rnacs, b a n k ,  i n b a n k ,  bexample .  

FILE CONTENTS - 

macs  n r o f f  m a c r o s  

bank S e c t i o n s  I t h r o u g h  IV 

i n b a n k  S e c t i o n s  V  t h r o u g h  VI 

bexample  S e c t i o n  V I I  

The  manual  is r u n  o f f  w i t h  t h e  f o l l o w i n g  command: 

% n r o f f  macs bank i n b a n k  b e x a m p l e a s l  

The  p rogram RR ROUTINES is  i n  t h e  d i r e c t o r y  " r a n d " .  I t  
c o n s i s t s  o f  t h e  f i l e s  macs and random. 

FILE - 

mats 

CONTENTS 

n r o f f  m a c r o s  

random e n t i r e  manua l  

The manual  is r u n  o f f  w i t h  t h e  f o l l o w i n g  command: 

% n e q n  macs random ^ n r o f f  -n29 - s l  

The  p rogram SIM is  i n  t h e  d i r e c t o r y  " s im" .  I t  c o n s i s t s  
o f  t h e  5 f i l e s :  rnacs, s i m ,  c o d e ,  i n s i m ,  and s e x a m p l e .  

NAME CONTENTS 

macs  n r o f f  m a c r o s  

s i m  S e c t i o n s  I t h r o u g h  111 B 

c o d e  S e c t i o n s  IV C t h r o u g h  V I I  

i n s i m  S e c t i o n  V I I I  

s e x a m p l e  S e c t i o n  I X  

The  manual  is r u n  o f f  w i t h  t h e  f o l l o w i n g  command: 

% n e q n  macs s i m  c o d e  i n s i m  s e x a m p l e  ^ n r o f f  -n87 ^ g s i  



The program SIMDAT is  a l s o  in t h e  d i r e c t o r y  "sim".  I t  
c o n s i s t s  of t he  3 f i l e s :  macs, s imdat ,  and sdexample. 

NAME CONTENTS 

macs n ro f f  macros 

s imdat S e c t i o n s  I  through V 

sdexample Sec t ion  VI 

The manual is run o f f  with t h e  fo l lowing  command: 

%neqn macs s imdat  sdexample * n r o f f  -n7EAsl  



POTENTIAL GNP MODEL FOR THE USA 
(Annual Observations 1947-1975) 

1) Definition of real GNP 

GNPS72 = CS72 + IS72 + GS72 + EXS72 

2) Definition of real national income 

NIS72 = GNPS72 - DEPS72 - TAXINS72 - BT/P - RES 

3) Capital consumption allowance with CCA 

4) Indirect business tax function 

5) Definition of real spendable income 

YSS72 = NIS72 - (TAXES - GT - BT - IS)/P 

6) Income tax function 

TAXES = .29 * P NIS72 - 25.99 
(66.9) (9.9) 



7) G o v e r n m e n t  t r a n s f e r  p a y m e n t s  t o  p e r s o n s  

GT = P * (POP65 + UNEMP) EXP (.052 * TIME - .106) 
(35.1) (3.6) 

R2 = .981, se = .054, d = .29 

8) B u s i n e s s  t r a n s f e r  p a y m e n t s  

9 )  Net i n t e r e s t  i n c o m e  

10) C o n s u m p t i o n  f u n c t i o n  

11) I n v e s t m e n t  f u n c t i o n  



12) Desired capital stock 

13) Actual capital stock 

K$72 K$72-I + IS72 - D E P $ ~ ~  

14) Capital output ratio 

K/O = K$72/GNP$72 

15) Cost of capital 

COST-K = (BAA * .O1 + .054) *P 

16) Derived demand for labor - manhours index 

MANHOURS = .042 *GNP$72 + .068 * GNP$72 1=!1/2 
(4.8) (3.4) 

-1.04 * TIME + 59.9 
(6.8) (29.9) 

17) Average weekly hours for total private nonagricultural 

HOURS = -.144 * PROP-UN - .166 * TIME + 41.2 
(3.2) (15.7) (182.0) 



18) Employment of workers 

EMPLOY = 36.33 * M R s  - 21.69 
(41.9) (10.0) 

19) Total unemployment 

UNEMP = LABOR - EMPLOY 

20) Proportion of civilian labor force unemployed 

PROP-UN = UNEMP/EMPLOY * 100 

21) ~esidential and small light & power per capita 

EL-R+C = 2-52 - - 
POP C$72 4.59 

(57.1)P0P (37.7) 

22) Electric sales to large light and power and misc. 

23) Total electric sales 

EL-TOT = EL-LA+OT + EL+R+C 

Demand for Fuel --- 

24) Household and commercial sectors 



25) Transportation sector 

FUEL-TRN = 19.32 * GNP$72 - 1.69 * GNP$72 \wpi~te/1/2 
(6.8) (6.8) 

+5.62 * GNP$ Ic0st-kJ1/2 - 173.5 * TIME 
lrl 

(6.6) (3.1) 

26) Industrial sector and miscellaneous sector 

-107.6 * TIME + 7059.4 
(1.4) (5.8) 

27) Electrical utilities sector 

w-ratell/2 FUEL-EU = 22.3 * EL - .I2 * EL 
(17.1) (5.0) 

I 

+ 1.4 * EL 1c0st-k'l/2 - 327.1 * TIME 
(2.3) 

( T I  
(9.4) 

28) Electricity produced by fuel 

EL = 1.094 * EL-TOT - EL-NUC - EL-HY 

29) Total demand for fuel 

FUEL-ALL = FUEL-H/C + FUEL-TRN + FU-IN/OT + FUEL-EU 



DEFINITION YE1 VARIAELES 

l a  be 1 d e f i n i t i o n  o f  v a r i a b l e  

baa 
b t  
~ $ 7 2  
c o s t - k  
dep$72 
e l -hy 
e l - l a + o t  
e l -nuc  
e l - r + c  
e l - t o t  
employ 
ex$72 
f  u - i n / o t  
f u e l - a l l  
f u e l - e u  
f u e l - h / c  
f u e l - t r n  
g$72 
gnp$72 
g t  
h o u r s  
i$72  
ipdgnp 
is 
k$72 
k$7ZC 
k / o  
l a b o r  
manhours 
n i$72 
p-elc-h 
p -e l c - in  
pbf 
POP 
pop65 
prop-un 
r e s i d u a l  
t a x e s  
t a x i n s 7 2  
time4b- 1  
unempl 
w-ra te  
~ ~ $ 7 2  

bond y i e l d s  and i n t e r e s t  r a t e s ,  p e r c e n t  p e r  annum 
b u s i n e s s  t r a n s f e r  payments,  b i l l i o n s  o f  $ 
p e r s o n a l  consumption e x p e n d i t u r e s ,  b i l l i o n s  o f  $72 
c o s t  o f  c a p i t a l  ( b a a  + .054)*ipdgnp 
c a p i t a l  consumption a l lowance  w i t h  c c a ,  b i l l i o n s  o f  $72 
e l e c .  produced by hydropower,  b i l l i o n s  o f  kwh 
e l e c .  s a l e s  l a r g e  + o t h e r ,  b i l l i o n s  o f  kwh 
e l e c .  produced by n u c l e a r  power, b i l l i o n s  o f  kwh 
e l e c .  s a l e s  r e s .  + s m a l l  l i g h t ,  b i l l i o n s  o f  kwh 
e l e c .  s a l e s  t o t a l ,  b i l l i o n s  o f  kwh 
employment o f  p e r s o n s  o v e r  16 y e a r s ,  m i l l i o n s  
n e t  e x p o r t s  o f  goods and s e r v i c e s ,  b i l l i o n s  o f  $72 
cons .  a l l  f u e l s  i n  i n d u s t r i a l  + misc . ,  t r i l l i o n s  o f  b tu  
cons .  a l l  f u e l s  i n  a l l  s e c t o r s ,  t r i l l i o n s  o f  b t u  
cons .  a l l  f u e l s  i n  e l e c t r i c a l  u t i l i t e s ,  t r i l l i o n s  o f  b t u  
cons .  a l l  f u e l s  i n  r e s .  & corn. s e c t o r s ,  t r i l . l i o n s  o f  b tu  
cons .  a l l  f u e l s  i n  t r a n s p o r t a t i o n  s e c t o r ,  t r i l l i o n s  o f  b t u  
g o v t .  pu rchases  of  goods and s e r v i c e s ,  b i l l i o n s  o f  $72 
g r o s s  n a t i o n a l  p r o d u c t ,  b i l l i o n s  o f  $72 
government t r a n s f e r  payments t o  p e r s o n s ,  b i l l i o n s  o f  $ 
ave rage  weekly hour s  t o t a l  p r i v a t e  n o n a g r i c u l t u r a l  
g r o s s  p r i v a t e  domest ic  i n v e s t m e n t ,  b i l l i o n s  o f  $72 
i m p l i c i t  p r i c e  d e f l a t o r s  f o r  gnp,  1972=100 
spendab le  i n t e r e s t ,  b i l l i o n s  o f  $ 
e s t i m a t e d  c a p i t a l  s t o c k  a t  end o f  p e r i o d ,  b i l l i o n s  o f  $72 
d e s i r e d  c a p i t a l  s t o c k  p r e d i c t e d  v a l u e s  from eqn-12 
c a p i t a l  o u t p u t  r a t i o ,  k$72/gnp$72 
c i v i l i a n  l a b o r  f o r c e ,  m i l l i o n s  o f  p e r s o n s  
h o u r s  o f  a l l  pe r sons  t o t a l  p r i v a t e ,  1967=100 
n a t i o n a l  income, b i l l i o n s  o f  $72 
cents /kwh a l l  consumption r e s i d e n t i a l  s e r v i c e  
cents /kwh l a r g e  l i g h t  and power, a v e r a g e  p r i c e  
who lesa l e  p r i c e  index:  f u e l s ,  r e l a t e d  p r o d u c t s ,  1 9 6 7 ~ 1 . 0  
p o p u l a t i o n ,  m i l l i o n s  o f  p e r s o n s  
p o p u l a t i o n  o v e r  65,  m i l l i o n s  o f  pe r sons  
p r o p o r t i o n  o f  c i v i l i a n  l a b o r  f o r c e  unemployed 
r e s i d u a l  from gnp i d e n t i t y  , b i l l i o n s  o f  $72 
p e r s o n a l  + c o r p .  t a x e s  + s o c i a l  i n s u r a n c e ,  b i l l i o n s  o f  $ 
i n d i r e c t  t a x  + g o v t .  s u r p l u s ,  b i l l i o n s  o f  $72 
t i m e  t r e n d  1946 e q u a l s  1  
t o t a l  unemployment, m i l l i o n s  o f  p e r s o n s  
compensat ion p e r  hour ,  1967-100 
spendab le  income, b i l l i o n s  o f  $72 
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