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This manual deacribeé the input requirements and thé ingtallation
procedures of the program for stochastic simulation of
econometric models, announced 1n Econometrica, volume 46, number
1, (January 1978). This program is available on mégnetic tape,
includiﬂg samples (Klein-I and Klein-Goldberger models) and
installation procedures under the operating system VM—370/CMS
[5]; format and contents of the tape are briefly described. The
input data sets and the final printed output of the stochastic
~simulation of the Klein-I model are displayed. References to the
algorithms mentioned throughout this manual can be found in [2])

and ([3).
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1. INPUT REQUIREMENTS

Two files must be created to run stochastic simulation of each
new econometric model: one is a PORTRAN subroutine, formalizing
the model's equations and the second is a data set containing
time series values and estimated structural coefficients. |

When operating under VM-370/CMS these two files must be on the
minidisk of the user's virtual machine; they must have the same
arbitrary FILENAME; FILETYPE must be FORTRAN for the first (and
TEXT for its corresponding object module after compilation) and
DATA for the second. For example, for Klein-I model, the two
files (10-th and 11-th on the tape) have been called XLEIN]1
FORTRAN and KLEIN1 DATA.

An additional input file (1S-th éile on the tape) is required
to contain the starting point for the pseudo-random numbers
generator. Its CMS5 identifier must be INITIAL RANDOM; it is a
one-card data set, containing an integer number with format
(110). Such a file, however, can be used for any model and does
not need to be modified or duplicated unless experimentas with
different starting points for the pseudo-random disturbances are
to be performed. The number in the file can be any integer

between 1 and 2147483647 (=2%*31-1),
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1.1. The FORTRAN subroutine for the model

The following three statements are mandatory as heading lines

of this subroutine for any model:

SUBROUTINE MODEL (Y,X,NEXO,IREAD,I,YL,NEND,U,A)

IMPLICIT REAL*8 (A-H,0-3)

DIMENSION Y(1),X(NEXO,IREAD),YL(NEND, IREAD),U(1),A(1)
It 1is recommended to use them "exactly" as they are 1listed
above. The meaning of the involved variables is listed in the
example below.

After these heading statements the model's equations must
follow; normalization and ordering of the equations must be such
ag to guarantee convergence of the Gaugs-Seidel solution
algorithm (no auvtomatic reordering is performed by this program);
obviously in each equation a different endogenous variable must
be made explicit on the left hand side.

The usual RETURN and END statements close the subroutine.

For example, for the Klein~I model this FORTRAN subroutine
(10-th file on the tape; KLEIN1 FORTRAN 1s itga CMS identifier

when copied on disk) is as follows:

SUBROUTINE MODEL (Y,X,NEXO,IREAD,I,YL,NEND,U,A)
IMPLICIT REAL*8 (A-H,0-2)
DIMENSION Y(1),X{(NEXO,IREAD), YL(NEND,IREAD) ,U(1) ,A(1)
C*e e 0224400242230 33PNV R LR UOERERSIENRNSH NP ESEREREER RS EHIE
MEANING OF THE VARIABLES
X MATRIX OF EXOGENOUS VARIABLES; FOR EXAMPLE:
X(2,I) IS THE SECOND EXOGENOUS AT CURRENT TIME I;
X(2,I-1) IS THE SAME VARIABLE LAGGED ONE PERIOD, ETC.
Y VECTOR OF CURRENT ENDOGENOUS VARIABLES.
'YL, MATRIX OF LAGGED ENDOGENOUS VARIABLES; YL(5,I-1) IS THE 5-TH
ENDOGENOUS VARIABLE LAGGED ONE PERIOD, ETC.
A IS TBE VECTOR OF THE STRUCTURAL STOCHASTIC COEFFICIENTS.
U IS THE VECTOR OF THE RANDOM DISTURBANCES.

naonoaoaonn o
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C...FOR THE OTHER SYMBOLS, SEE THE MAIN PROGRAM.,.
ctttt.ttt#t#tt#tittttttit#t‘ttttt*t*ttttttt##t#.#tt#ttttt#t.tt!tt

LIST OF ENDOGENOUS VARIABLES

Y(1) C CONSUMPTION.

Y (2) I INVESTMENT,

Y (3) w1 PRIVATE WAGES.

Y(4) Y NATIONAL PRODUCT.

Y(S) )2 PROFITS.

Y(6) = K END~-OF-YEAR CAPITAL STOCK.

LIST OF EXOGENOUS VARIABLES

X(1,I) w2 GOVERNMENT WAGES.

X(2,I) T INDIRECT TAXES.

X(3,I) TIME 1931=0, .

X(4,I) G GOVERNMENT EXPENDITURES.
X(5,I) 1. CONSTANT TERM (INTERCEPT).

LIST OF EQUATIONS
CONSUMPTION
Y(1) = A(1)*X(5,I)+ A(4) *(Y(3)+X(1,I)) + A(2) *Y(5) +

+ A(3) *YL(5,I-1) +U(1)
C INVESTMENT
Y(2) = A(5)*X(5,I) + A(6) *Y(5) + A(7) *YL(5,I-1) +
+ A(8)*YL(6,I-1) +U(2)
c PRIVATE WAGES
Y(3) = A(9)*X(S,I)+A(10) ¥ (Y (4)+X(2,I)-X(1,I))+A(12)*X(3,I)+
+ A(11)Y*(YL(4,I-1)+X(2,I-1)-X(1,I-1)) +U(3)
C NATIONAL PRODUCT
Y(4) = Y(1) + Y(2) + X{(4,I) - X(2,I)
C PROFITS
Y(5) = Y(4) - ¥Y(3) - X(1,I)
c CAPITAL
Y(6) = YL(6,I-1) + Y(2)
ctltt##t#‘#tt#tttttttttttt#t#ttt#tooi###ttttnttotittttttt#t###‘#t
RETURN
END

sReXeleNeXeReReReKeNeNe Ko Ne e

Please note that each "~behavioural equation includes its
stochastic error term U, while identities do not have stochastic
termg. The numerical subrscript of the stochastic term refers to
the ordering in which residuals are read from the input data set
{section 1.2.); thus U(1) corresponds to the first series of
residuals in the input data set (and must not be necessarily
related to the equation of Y(1)), U(2) to the second series of

residuals, etc.
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1.2. The input data set

It is a card-image file

1-gt and 2-nd card: Comments (title) in free format,

3-rd card: The following 1list of integer numbers, each of which

with format (15).

col. 1- 5:

col. 6-10:

col.11-15:

col.16-20:

col.21-25:

col,26-30:

col.31-35:

col.36-40:

col.41-45:

NREP = number of replicated solutions to .be
performed for each year of the simulation
period. If 0 is specified, only daterministic
simulation is to be performed.

NPRINT = number of replications to be summarized
in a single printout (it can be equal to NREP if
a single printout is desired, or it can be a
submultiple of NREP).

NEND = number of endogenous variables,

NSTOCH = number of stochastic behavioural

equations.

NEXO = number of exogenous variables.

NCOEFF = number of structural stochastic
coefficients.

INYEAR = the starting date (year) for the time
series; if all series do not start in the same
year, the earliest starting date must be used.
NFINYR = the end date (year) of the, time series;
if all series do not end in the same year, -the
latest end date must be used here.

IFROM = initial year for the simulation
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experiment to be performed.

col.46-50: ITO = final year for the simulation experiment
to be performed.

col.51=-55: IVERIF = flag 0 or 1; if 1 residual check
(verify) must be preliminarily performed: on the
terminal (unit 6 for FORTRAN) and on the printer
(unit 8) are printed for each year the absolute-
and the relative differences (in percentage form)
between each endogenous variable and the right
hand side of its equation, including residuals;
these values are expected to be close to zeroes.

col.56-60: IDYNAM = flag O0 or 1; if 0 one-step simulation
(total method) mustlbe performed; if 1 dynamic

simulation (final method) is performed.

The remaining cards will contain time series values.

4-th

card: with format (215,1X,A8,1X,I1) must contain the
following:

starting date (year) off the first endogenous variable
(corresponding to ¥Y(1) in the FORTRAN subroutine);

end date (year);

name (up to 8 characters) of the first endogenous variable;
flag: if 0 (or blank) all the results related to such a
variable must be printed, if 1 they must be ignored in the
printed output.

card and following: time series values of the firsat

endogenous variable, 4 per card, with format (4F15.6).
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The same group of cards (4-th and following) are repeated for
the second endogenous variable and so on (NEND times); the order
of the variables must be the same in which they appear in the

FORTRAN subroutine (as Y(1), ¥Y(2), etc.).

The same group of cards, with the same format, must then be
repeated NEXO times for the exogenous variables (X(1,I), X(2,I),

etc.).

The time series of the structural residuals must now be
introduced. Each series of the residuals of the single
structural equations (NSTOCH in all) must be preceded by a
heading card with initial and final vyear, with format (2I5); the

residuals must be 5 per card, with format (5F15.6).

To finish, the structural coefficients must be introduced.
They must be in the same order in which they appear in the
FORTRAN subroutine, as elements of the vector A (NCOEFF is its
length). They can be listed consecutively, 5 per card with
format (5F15.6), preceded by a card indicating, in format (I5),
the total number of structural coefficients of the model;
otherwise they can be introduced equation by equation, with
format (5F15.6), each time preceded by a card indicating, with

format (I5), the number of coefficients of the equation itself.

In each heading 1line, for a group of data, everything

exceeding the format is a comment.
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It is important that the number of endogenous time series
matches NEND, the number of exogenous time series matches NEXO
and the number of residual vectors matches NSTOCH: finally the

number of coefficlents must be NCOEFF.

For example, for the Klein-I model this input data set (11-th
file on the tape; KLEIN1 DATA is its CMS identifier when copied

on disk) is as follows.

KLEIN-I MODEL. STOCHASTIC SIMULATION. 2SLS ESTIMATE AS IN
GOLDBERGER-NAGAR-ODEH'S PAPER (ECONOMETRICA 1961).
100 100 6 3 5 12 1919 1941 1921 1941 0 0

1920 1941 C ENDOGENOUS VARIABLES
39.8000 41.9000 45,0000 49,2000
50.6000 52.6000 55,1000 56,2000
57.3000 57.8000 55.0000 50.9000
85.6000 46.5000 48.7000 51.3000
57.7000 58.7000 57.5000 61.6000
65.0000 69.7000

1920 1941 1
2.70000 -.200000 1.90000 5.,20000
3.00000 5.10000 5.60000 4,20000
3.00000 5.10000 1.00000 ~-3.40000

-6.20000 -5.10000 -3.00000 -1.30000
2,10000 2,00000 -1.90000 1.30000
3.30000 4.90000

1920 1941 Wi
28,8000 25.5000 29.3000 34,1000
33.9000 35.4000 37.4000 37.9000
39.2000 41.3000 37.9000 34.5000
29.0000 28.5000 30.6000 33.2000
36.9000 41.0000 38.2000 41.6000
45.0000 53.3000

1920 1941 Y
43.7000 40.6000 49,1000 55.4000
56.4000 58.7000 60.3000 61.3000
64.0000 67.0000 57.7000 50.7000
41.3000 45,3000 48.9000 53.3000
61,8000 65.0000 61.2000 68.4000
74.1000 85.3000

1920 1941 p
12,7000 12.4000 16.9000 18.4000
19,4000 20.1000 19.6000 19.8000
21,1000 21.7000 15.6000 11.4000
7.00000 11.2000 12.3000 14.0000
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0.366706

17.6000 17.3000 15.3000 19.0000
21.1000 23.5000
1919 1941 K
180.100 182.800 182.600 184,500
189.700 192.700 197.800 203,400
207.600 210.600 215.700 216.700
213,300 207.100 202.000 199.000
197.700 199.800 201,800 199,900
201.200 208.500 209.400
1920 1941 W2 EXOGENOUS VARIABLES
2.20000 2.70000 2.90000 2,90000
3.10000 3.20000 3.30000 3,60000
3.70000 4,00000 - 4.20000 4.80000
5.30000 5.60000 6.00000 6€.10000
7.40000 6.70000 7.70000 7.80000
8.00000 8.50000
1920 19481 T
3.40000 7.70000 3.90000 4.70000
3.80000 5.50000 7.00000 6.70000
4,20000 4.00000 7.70000 7.50000
8.30000 5.40000 6.80000 7.20000
8.30000 6.70000 7.40000 8.90000
9.60000 11.6000
1921 1941 TIME
-10.0000 -9,00000 -8.00000 -7.00000
-6.00000 -5.00000 -4.00000 ~3.00000
~-2.00000 -1.00000 .0 1.00000
2.00900 3.00000 4.,00000 5.00000
6.00000 7.00000 8.00000 9.00000
10.0000
1920 1941 G
4,60000 6.60000 6.10000 5.70000
6.60000 6.50000 6.60000 7.60000
7.90000 8.10000 9,40000 10.7000
10.2000 9.30000 . 10,0000 10,5000
10.3000 11.0000 13,0000 14,4000
15.4000 22,3000
1921 1941 CONSTANT _
1,00000 1.00000 1.00000 1.00000
1.00000 1.00000 1.00000 1.00000
1.00000 1.00000 1.00000 1.00000
1.00000 1.00000 1.00000 1.00000
1,00000 1.00000 1.00000 1.00000
1.00000
1921 1941 RESIDUALS
-0.462706 -0.616492 -1.304310 -0,245888
0.885369 1.441840 1.341830 -0.394091
-1.065610 -1.330430 0.610220 ~0.142358
2.003070 ~0.605754 -0,247928 1.384760
-1,893540
1921 1941
-1.316770 0.260542 0,863514 -1.589980
1.211130 0.972715 0.117038 1.799650
~-0.803260 -0.892119 1.308640 -0.148140
1.752740 -0.188064 -3.287290 0.288949

0.229482
~0.625634
0.002885
1.031770

0.262383
~0.948889
0.145630

-0.100161
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1921 1941 :
~1.296970 0.294890 1.188160 -0.139933 ~0.467373
-0.486607 -0,732667 0.334367 1.192050 -0.159485
0.584402 0.092249 0.445699 0.279009 0.010945
-0.851808 0.920709 -0.477612 -0.381070 -1.094280
0.591751
4 COEFFICIENTS OF EQUAT. C
16.5548 0.0173024 0.216235 0.810182
4 COEFFICIENTS OF EQUAT, I
20.2782 0.150222 0.615944 -0.157788
4 COEFFICIENTS OF EQUAT. W1
1.5003 0.438859 0.146673 0.130396

Please note that the string ENDOGENOUS VARIABLES in the fourth

card is only a comment, such as the strings EXOGENOUS VARIABLES,

RESIDUALS and COEFFICIENTS OF EQUAT. C (I or W1); all of them, in
fact, exceed the read format.

Note also that, for gquarterly (monthly) models, gquarters

{months) must be numbered consecutively and not in terms of year

and guarter (month).
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2, MAIN PROGRAM AND SIZE OF THE MODEL

The main program (third file on the tape; STOCSIM FORTRAN is
its CMS identifier when copied on disk) contains a list of the
main variable names and the dimensions of the vectors and
matrices used all over the program. It also contains the
following comment lines, indicating the dimensions of the vectors

and matrices:

MAXIMUM NUMBER OF DATA PER SERIES (IREAD) IS 0034

MAXIMUM NUMBER OF ENDOGENOUS (NEND) IS 0099

MAXIMUM NUMBER OF EXOGENOUS (NEXO) IS 0076

MAXIMUM NUMBER OF STRUCTURAL EQUATIONS (NSTOCH) IS 0051
MAXIMUM NUMBER OF STRUCTURAL COEFFICIENTS (NCOEFF) IS 0269

oNoan

If these specified dimensions are insufficient for a given
model, dimension statements must be modified all over the main
program, not in the subroutines, where symbolic dimensions are
always specified.

For exanmple, before performing stochastic simulation
experimenta on a model with 135 endogenous variables, the

following commands should be issued under VM-370/CMS environment:

edit stocsim fortran

EDIT:

change /0099/0135/ * *

C MAXIMUM NUMBER OF ENDOGENOU5 (NEND) IS 0135
DIMENSION YOBS(0135,0034),YSTOC(0135,0034),YDET(0135,0034),
,YMEAN(0135,0038),
,SIGMA (0051,0051) ,AMAX(0135,0034) ,AMIN(0135,0034),
+VAR(0135,0034),
, INEND(0135),
,NFEND{0135) ,INEXO(0076) ,NFEXO(0076) , INRES(0051) ,NFRES (0051)
,YSUM(0135,0034),
,VARSUM(0135,0033) ,TITLE1{10) ,TITLE2(10),2LRES (0051),
UMC0 (0051) ,YY(0135),
, YMEANP (0034) ,ENDNAM (0135) ,EXONAM(0076) ,NVOUT(0135)

2 IF(NEND.LE.0135)GO TO 3
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102 FORMAT (' MAXIMUM NUMBER OF ENDOGENOUS EXCEEDED (0135) ')
EQOF:

file
R; T=0,06/0.28 09:45:14

fortgi stocsim (print)

G1 '‘COMPILER ENTERED

SOURCE ANALYZED

PROGRAM NAME = MAIN

* NO DIAGNOSTICS GENERATED
R; T=0.41/0.64 09:46:33
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3. THE PRINTED OUTPUT

For every vyear of the simulation period a table referred to

all the endogenous variables is displayed. It includes:

1) The serial number of the variable and its name,

2) The observed (historical) value.

3) The deterministic solution value,

4) The sample mean computed across the replications of the
stochastic solutions.

5) The minimum computed across the replications of the
stochastic solutions.

6} The maximum computed across the replications of the
stochastic solutions.

7) Range of the stochastic solutions (maximum - minimum).

8) The sample standard deviation computed across the
replications of the stochastic solutions.

9) Standard deviation of the sample mean (the same as above, but
divided by the square root of the number of replications}.

10) Coefficient of variation:(standard deviation divided by the

mean, if non-zero, in percentage form).

In the second part of the printed output the same information
‘are displayed for each variable, together with the first relative
differencea of the observed valuesg, of the deterministic
solutions and of the mean stochastié solutions.

On the right hand side of each output per variable two columns

are indicated as DET and OBS.
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In the first a - (+) appears if the deterministic solution is
smaller (greater) than the mean stochastic solution minus (plus)
its standard deviation; a -- (++) appears if the distance is
greater than twice the standard deviation of the mean stochastic
solution. This information can be useful when checking the
existence of a bias in the deterministic simulation of non-linear
models, as in [1].

In the second column the s8ign - (+) indicates that the
observed value is smaller (greater) than the mean stochastic
solution minus (plus) the standard deviation of the stochastic
solutions (not of the mean, this time); -- (++) indicates that
the distance is greater than the double of the standard deviation

computed across the replications.

The following other statistics and goodness of fit indicators

are finally displayed:

1) The means over the simulation period of the observed values,
determiniatic and mean stochastic solutions; on the right hand
gide the differences between the means of the determiniatic

(mean stochastic) solutions and the means of the obsaerved
values.

2) The coefficients and standard errors of the regresgssion {(with
intercept) of the observed values of each endogenous variable
on the deterministic or mean &stochastic solutions; the t test
is performed on the hypothesis of constant term equal to zero
and slope equal to one [8].

3) The coefficient and standard error of the regression, without
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intercept, of the firat relative differences of the observed
values of each endogenous variable on the first relative
differences of the deterministic and mean stochastic
solutions; the t test 1s performed on the hypothesis of
coefficient equal to one (rejected for a large t value) [8].

4) The Root Mean Square Errors (RMSE), dimensionless [8] and
dimensional [7], of the deterministic and mean stochastic
solutions.

5) The Mean Absoclute Pefcentage Errors (MAPE) of the
deterministic and mean stochastic solutions [7].

6) Theil's inequality coefficients (U) of the deterministic and
mean stochastic solutions, computed according to two different

formulas as in [8].

If only deterministic simulation is performed (NREP must have
been specified equal to zero on the third card of the input data
set) the printed output, per vyear and per variabie, contains
ocbserved values, deterministic simulation results, percentage
error (year by vyear) and RMSE; in the output per variable,
ocbserved values and simulation results are also plotted over

timea.

The printed output of the stochastic simulation experiment on
the Klein~I model, as it is on the tape, is displayed at the end

of this manual.
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4. THE TAPE FORMAT

The tape is 9 tracks; density is 1600 b.p.i. The tape is
no-label and contains 15 files separated by tape marks.

The first file is in CMS DUMP format and should be used only
for installation under the operating system VM-370/CMS; for
installation wunder other operating systems some equivalent
procedure must be wused instead of it; this file is displayed in
section (4.1.).

All the other files are card-image, record format is fixed
blocked, 1logical record length is 80 8-bit characters and
bleck-gize is 800 characters; there is no difficulty in reading
these files also under other operating systems,

File 2 is an EXEC procedure to run stochastic simulations;
under operating systems different from VM-370/CMS it can be read
and some equivalent procedure should be used instead of it; this
file is displayed in section (4.2.).

Files 3, 4, 5, 6, 7 and 8 are FORTRAN-G programs.

File 9 is an ASSEMBLER-370 program.

Files 10 and 11 are respectively the FORTRAN code and the
input data set for the Klein-I model.

Files 12 and 13 are respectively the FORTRAN code and the
input data set for the Klein-Goldberger model.

File 14 is an EXEC procedure to be used under VM-370/CMS to
compile the programs; under other operating systems this file can
be read and some equivalent procedure should be used instead of
it; it is displayed in section (4.3.).

File 15 is a one card data set.
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§.1. Contents of the first file (EXEC procedure)

This file was dumped on tape directly by VM-370/CMS system; it
is, therefore, in CMS DUMP format; it must be recalled that lines

starting with * are comment lines and lines starting with ETYPE

are messages which will be typed at the terminal. The CKS

identifier of this file on disk is COPYTAPE EXEC.

*PROPRIETA' DELLA IBM ITALIA

*CENTRO SCIENTIFICO DI PISA.

*A PROGRAM FOR STOCHASTIC SIMULATION OF ECONOMETRIC MODELS

*REL. 1. JANUARY 1978.

TAPE REW (TAP1)

TAPE FSP 1 (TAP1)

FILEDEF IBMPISA TAP1 (DEN 1600 RECFM FB LRECL 80 BLOCX 800 PERM)
FILEDEF TWO DISK S5TOCSIM EXEC Al (RECFM F LRECL 80 BLOCK 80)
FILEDEF THREE DISK STOCSIM FORTRAN A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF FOUR DISK STOCS1 FORTRAN A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF FIVE DISK RANDOM FORTRAN A1l (RECFM F LRECL 80 BLOCK 80)
FILEDEF SIX DISK INVERSE FORTRAN A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF SEVEN DISK MCALG FORTRAN A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF EIGHT DISK NAGAR FORTRAN A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF NINE DISK UNIFOR ASSEMBLE A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF TEN DISK KLEIN1 FORTRAN A1 (RECFM F LRECL 80 BLOCK B80)
FILEDEF ELEVEN DISK KLEIN1 DATA A1 (RECFM F LRECL B0 BLOCK §0)
PILEDEF TWELVE DI5K XLEINGOL FORTRAN A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF THIRTEEN DISK KLEINGOL DATA A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF FOURTEEN DISK COMPILE EXEC A1 (RECFM F LRECL 80 BLOCK B80)
FILEDEF FIFTEEN DISK INITIAL RANDOM A1 (RECFM F LRECL 80 BLOCK 80)
MOVE IBMPISA TWO '

MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
ETYPE

IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA

THREE
FOUR
FIVE

SIX
SEVEN
EIGHT
NINE
TEN
ELEVEN
TWELVE
THIRTEEN
FOURTEEN
FIFTEEN

THE TAPE HAS BEEN READ AND COPIED ON THE USER'S MINIDISK

¢ETYPE THE FORTRAN - ASSEMBL. PROGRAMS MUST NOW BE COMPILED
¢TYPE USING THE COMMAND:

§TYPE COMPILE

ETYPE (I.E. ONE OF THE EXEC PROCED. JUST COPIED FROM TAPE)
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4.,2. Contents of the second file (EXEC‘procedure)

On tape this file is in card-image format; on disk, its CMS

identifier is STOCSIM EXEC.

*PROPRIETA' DELLA IBM ITALIA

*CENTRO SCIENTIFICO DI PISA.

*A PROGRAM FOR STOCHASTIC SIMULATION OF ECONOMETRIC MODELS
*REL. 1. JANUARY 1978,

FILEDEF 01 DISK &1 DATA A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF 10 DISK INITIAL RANDOM A1 (RECFM F LRECL 80 BLOCK 80)
FILEDEF 08 PRINTER (LRECL 145 BLOCK 149 RECFM VA)

FILEDEF 06 TERM (LRECL 145 BLOCK 149 RECFM VA)

GLOBAL TXTLIB FORTMOD2

CP SPOOL PRINTER CONT

PRINT &1 FORTRAN

PRINT &1 DATA

LOAD STOCSIM €1 &2 &3

START

CP 5POOL PRINTER CLOSE

Please note that FORTMODZ is the name of the FORTRAN-G library
on the computer IBM/370 model 168 installed at CNUCE (Pisa).
Note also that the dummy argument §1 refers to the model's name

(same FILENAME for the subroutine and the input data set); £2 and

¢3 refer to non-default options (see end of section 5.).
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4.3, Contents of the 14-th file (EXEC procedure)

On tape this file is in card-image format; on disk, its CMS

identifier is COMPILE EXEC.

*PROPRIETA' DELLA IBM ITALIA
*CENTRO SCIENTIFICO DI PISA.
*A PROGRAM FOR STOCHASTIC SIMULATION OF ECONOMETRIC MODELS
*REL. 1. JANUARY 1978.

CP SPOOL PRINTER CONT

FORTG1 STOCSIM (PRINT)
FORTGI STOCS1 (PRINT)

FORTGI RANDOM (PRINT)

FORTGI INVERSE (PRINT)
FORTGI MCALG (PRINT)

FORTGI NAGAR (PRINT)
ASSEMBLE UNIFOR (PRINT)
FORTGI KLEIN1 (PRINT)

FORTGI KLEINGOL (PRINT)

CP SPOOL PRINTER CLOSE

Please note that FORTGI and ASSEMBLE are the names of the
compilers on the computer 1BM/370 model 168 installed at CNUCE

(Piga).



Under VM-370/CMS

follows.

1)

Log-on a
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5. INSTALLATION AND EXECUTION PROCEDURES

the installation procedure could be as

virtual machine with at least 400 CMS records

available on disk and at least 768K of virtual main storage.

2) Mount the tape on a 9 tracks,

1600 b.p.i. tape unit and attach

it with virtual address 181 to the virtual machine.

3)

are typed in small letters,

from

Issue now

the following commands (recall that command lines

while capital letters are answers

the system; the following 1is an on-line installation

sesgion).

query disk a
A{200) :0 FILES;S REC IN USE,527 LEFT(of 532),1%¥FULL(2 CYL),3330,R/W
R; T=0.01/0.01 09:57:15
tape rew (tapt)
R; T=0.01/0.02 09:57:26
tape load
LOADING.....

COPYTAPE EXEC

A1l

END-QF-FILE OR END-OF-TAPE

R; T=0.01/0.03 09:57:31

copytape

TAPE REW ( TAP1 )

TAPE FSF 1 ( TAP1 ) :

FILEDEF IBMPISA TAP1 ( DEN 1600 RECFM FB LRECL 80 BLOCK 800 PERM )
FILEDEF TWO DISK STOCSIM EXEC A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF THREE DISK STOCSIM FORTRAN A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF FOUR DISK STOCS1 FORTRAN Al ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF FIVE DISK RANDOM FORTRAN Al ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF SIX DISK INVERSE FORTRAN A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF SEVEN DISK MCALG FORTRAN A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF EIGHT DISK NAGAR FORTRAN A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF NINE DISK UNIFOR ASSEMBLE A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF TEN DISK KLEIN1 FORTRAN Al ( RECFM F LRECL 80 BLOCK 80 )

FILEDEF
FILEDEF
FILEDEF
FILEDEF
FILEDEF

ELEVEN DISK KLEIN!1 DATA A1 ( RECFM F LRECL 80 BLOCK 80 )
TWELVE DISK KLEINGOL FORTRAN A1 ( RECFM F LRECL 80 BLOCK 80 )
THIRTEEN DISK KLEINGOL DATA A1 ( RECFM F LRECL 80 BLOCK 80 )
FOURTEEN DISK COMPILE EXEC A1 ( RECFM F LRECL 80 BLOCK 80 )
FIFTEEN DISK INITIAL RANDCM Al ( RECFM F LRECL 80 BLOCK 80 )

MOVE IBMPISA TWO
MOVE IBMPISA THREE
MOVE IBMPISA FOUR



MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE

IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA
IBMPISA

FIVE

SIX
SEVEN
EIGHT
NINE

TEN
ELEVEN
TWELVE
THIRTEEN
FOURTEEN
FIFTEEN
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THE TAPE HAS BEEN READ AND COPIED ON THE USER'S MINIDISK
THE FORTRAN - ASSEMBL. PROGRAMS MUST NOW BE COMPILED
USING THE COMMAND:

COMPILE

{ I.E. ONE CF THE EXEC PROCED. JUST COPIED FROM TAPE )

R; T=0,.74/1.42 09:57:56

query disk a . _
A(200) :15 FILES;232 REC IN USE, 300 LEFT(of 532),4u4XFULL(2 CYL),3330,R/W
R; T=0,.01/0,02 09:58:04

detach 181

TAPE 13871 DETACHED

R; T=0.01/0.01 09:58:09

4) To compile the programs issue now the following command.

compile

CP SPOOL PRINTER CONT
FORTGI STOCSIM ( PRINT )

G1 COMPILER ENTERED

SOURCE ANALYZED

PROGRAM NAME = MAIN

* NO DIAGNOSTICS GENERATED
FORTGI STOCS1 ( PRINT )

- G1 COMPILER ENTERED

SOQURCE ANALYZED

PROGRAM NAME = S5TOCS1

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = GAUSSD

. * NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = OUTDET

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = OUTPRD

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = QUTVAR

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = REGRSS

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED



PROGRAM NAME = MEANSS

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = MAPESS

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = RMSESS

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = THEIL

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = VERIFY

* NO DIAGNOSTICS GENERATED

*STATISTICS* NO DIAGNOSTICS THIS STEP

FORTGI RANDOM ( PRINT )

G1 COMPILER ENTERED

SOURCE ANALYZED

PROGRAM NAME = RANDOM

* NO DIAGNOSTICS GENERATED
FORTGI INVERSE ( PRINT )

G1 COMPILER ENTERED

SOURCE ANALYZED

PROGRAM NAME = RANDOM

* NO DIAGNOSTICS GENERATED
SOURCE ANALYZED

PROGRAM NAME = NDTRID

* NO DIAGNOSTICS GENERATED

*STATISTICS* NO DIAGNOSTICS THIS STEP

FORTGI MCALG ( PRINT )

G1 COMPILER ENTERED

SOURCE ANALYZED

PROGRAM NAME = MCALG

* NO DIAGNOSTICS GENERATED
FORTGI NAGAR ( PRINT )

G1 COMPILER ENTERED

SOURCE ANALYZED

PROGRAM NAME = MCALG

* NO DIAGNOSTICS GENERATED
ASSEMBLE UNIFOR ( PRINT )
ASSEMBLER DONE

NO STATEMENTS FLAGGED IN THIS ASSEMBLY

FORTGI KLEIN1 ( PRINT )

G1 COMPILER ENTERED

SOURCE ANALYZED

PROGRAM NAME = MODEL

* NO DIAGNOSTICS GENERATED
FORTGI KLEINGOL ( PRINT )
G1 COMPILER ENTERED

SOURCE ANALYZED

PROGRAM NAME = MODEL

* NO DIAGNOSTICS GENERATED
CP SPOOL PRINTER CLOSE
COMPIL. HAS BEEN COMPLET.
R; T=8.51/11.40 10:01:05
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5) To run stochastic simulation of the first sample (Klein-I
model, estimated with Two Stage Least Squares as in [4]), with
default options for the generation of the pseudo-random
structural disturbances (Box-Muller and McCarthy's

algorithms), issue the following command:

stocsim kleini

FILEDEF 01 DISK KLEIN1 DATA A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF 10 DISK INITIAL RANDOM A1 ( RECFM F LRECL 80 BLOCX B0 )
FILEDEF 08 PRINTER ( LRECL 145 BLOCKX 149 RECFM VA )
PILEDEF 06 TERM ( LRECL 145 BLOCK 149 RECFM VA )
GLOBAL TXTLIB FORTMOD2

CP SPOOL PRINTER CONT

PRINT KLEIN1 FORTRAN

PRINT KLEIN! DATA

LOAD STOCSIM KLEINI1

START

EXECUTION BEGINS,..

R 10

20

30

40

50

60

70

80

90

100

CP SPOOL PRINTER CLOSE

R; T™=10.17/11.41 10:05:07

ANRZRD DDV AHDD

100 replicated one-step sclutions (total method) have been
performed on the whole sample perjiod (1921-1941). The number of

replications performed is typed at the terminal at multiples of

10.

To use alternative pseudo-random disturbancea generators
(inverse method, Nagar algorithm) one of the following commands

should be issued:
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stocsim klein1 inverse
stocsim klein!l inverse nagar
stocsim klein! nagar

Please note that the argqument "kleinl!" refers to &1, while

"inverse" and “nagar" refer to §2 and &3 (see section 4.2.).

6) To run stochastic simulation of the second sample
(Klein~-Goldbarger revised model [6], estimated by 2SLS with 4
principal components; the corresponding CMS identifiers on
disk are KLEINGOL FORTRAN ~-TEXT after compilation- and
KLEINGOL DATA), with 100 replicated dynamic solutions (final

method), issue the following command:

stocsim kleingol

FILEDEF 01 DISX KLEINGOL DATA A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF 10 DISK INITIAL RANDOM A1 ( RECFM F LRECL 80 BLOCK 80 )
FILEDEF 08 PRINTER ( LRECL 145 BLOCK 149 RECFM VA )
FILEDEF 06 TERM ( LRECL 145 BLOCK 149 RECFM VA )
GLOBAL TXTLIB FORTMOD2

CP SPOOL PRINTER CONT

PRINT KLEINGOL FORTRAN

PRINT KLEINGOL DATA

LOAD STOCSIM KLEINGOL

START

EXECUTION BEGINS...

10

20

30

40

50

60

70

80

90

100

CP. SPOOL PRINTER CLOSE

R; T=12,24/13.80 10:15:56

AP D AHMdY oD AR

or, alternatively:

stocsim kleingol inverse
stocsim kleingol inverse nagar
stocsim kleingol nagar
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Please note that Nagar's algorithm for the generation of
multivariate normal pseudo-random deviates cannot be used when
the sample period length is smaller than the number of stochastic

equations (NSTOCH).



(1]

(2]

[3]

(4]

[5)

[6]

(7)

[81]
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