


1. INTRODUCTION

CONTENTS

2. THE COMPUTING TASK

3. OVERVIEW OF THE SUITE OF PROGRAMS

4. DETAILS OF INDIVIDUAL PROGRAMS, INCLUDING EXAMPLES

4.1 Program SNAPI

4.2  Program SNAPZ

4.% Program SNPCOVH

4.4 Program SNPPROG

4.5 Program SNPMAT

FIGURES
Figure 1
Figure 2
Figure 3

Figure 4

APPENDICES
Appendix
Appendix
Appendix

Appendix

REFERENCES

This document, C

Basic Solution Strategy
Computing Algorithm
Flow Diagram for SNAPSHOT Computation

The SNAPSHOT Linear Programming Matrix

SUPERPASSION Format
SNAPSHOT Notation/Nomenclature
How to Print the SNAPSHOT UPDATE Decks

Files used in SNAPSHOT

.02, is a revised cdition of C2.01 (April 1980).

page

11

35

42

44

46

The main

changes consist of corrections to the sample decks for running the computer

programs and the addition of appendix 4 which summarizes the computer files

used in SNAPSHOT.



A COMPUTING MANUAL FOR THE SNAPSHOT MODEL*

by

Alexandra Strzelecki and Bruce 5. Coet
Industries Assistance Commission

I, INTRODUCTION

This manual describes how to use the computer programs which
calculate numerical solutions for SNAPSHOT, a long term economy-wide
model of the Australian economy which has been developed within the
IMPACT Projectl. Inspection of the equations and inequalities which
specify the SNAPSHOT model reveals that the system to be solved is
very large and contains some non-linearities (apart from the
inequalities). The model is solved by the method of joint maximizationz,
which takes advantage of special features arising from the economic
nature of the problem to reduce the programming effort and the
computer costs involved. The solution procedure for the system of
non-linear equations is iterative and based on a linear programming

z
3
package”.

*  This manual has grown out of an earlier version written by Bruce Coe
and John Harrower in 1977. The suite of programs and files has now
been simplified and compacted for more convenient use.

The authors wish to thank David Vincent and John Harrower for
assistance in describing the rclevant details of the model, and John
Sutton for editorial suggestions and for specifying the improvements
to the programs, file structure and data inputs. We should also
acknowledge the contribution of Clive Edington of CSIRO Division of
Computing Research, Melbourne towards the iterative use of the APEX
linear programming package.

+  Now at Department of Industry and Commerce.

1. For details of the model see Dixon, Harrower and Powell (1976), Dixon,
Harrower and Vincent (1978) and Dixon and Vincent (1979).

2. Dixon (1976).

3. The details of the iterative solution technique are documented in
Edington and Harrower (1977).



A COMPUTING MANUAL FOR THE SNAPSHOT MODEL*

by

Alexandra Strzelecki and Bruce S. Coet
Industries Assistance Commission

1. INTRODUCTION

This manual describes how to use the computer programs which

calculate numerical solutions for SNAPSHOT, a long term economy-wide

model of the Australian economy which has been developed within the

IMPACT Projecti. Inspection of the equations and inequalities which

specify the SNAPSHOT model reveals that the system to be solved is

very large and contains some non-linearities (apart from the

inequalities). The model is solved by the method of joint maximizationz,

which takes advantage of special features arising from the economic

nature of the problem to reduce the programming effort and the

computer costs involved. The solution procedure for the system of

non-linear equations is iterative and based on a linear programming

packagez.

This manual has grown out of an earlier version written by Bruce Coe
and John Harrower in 1977. The suite of programs and files has now
been simplified and compacted for more convenient use.

The authors wish to thank David Vincent and John Harrower for
assistance in describing the relevant details of the model, and John
Sutton for editorial suggestions and for specifying the improvements
to the programs, file structurc and data inputs. We should also
acknowledge the contribution of Clive Edington of CSIRO Division of
Computing Research, Melbourne towards the iterative use of the APEX
linear programming package.

Now at Department of Industry and Commerce.

For details of the model see Dixon, Harrower and Powell (1976), Dixon,
Harrower and Vincent (1978) and Dixon and Vincent (1979).

Dixon (1976).

The details of the iterative solution technique are documented in
Edington and Harrower (1977).



In this manual, however, we shall not concern ourselves with
the details of the actual mathematical problem or its solution algorithm.
It is assumed that users of this manual are familiar with the economic
specification of the model and its subsequent validation,1 the jointmax
algarithmz and the basic ideas behind the computing Strategy3 used to
obtain numerical solutions to the model. All that is intended here is
to detail the computer programming tasks needed to enable users to

compute their own SNAPSHOT solutions.

The user will not need to alter any of the actual programming
+ structure of the SNAPSHGT computer programs. Wﬁat the user will need to
acquire is an understanding of how the large SNAPSHOT data base is assenbled
on the appropriate input files. Hence, this manual is largely a description
of the input files, their creation and their manipulation into the final

forms required by the SNAPSHOT solution program.

All the computing is done on the CSIRO Cyber 76 and the programs
are written in PORTRAN. The solution method makes much use of CSIRONET-

specific options and hence the manual is applicable only to CSIRONET.

Throughout this guide, mention will be made of SUPERPASSION,
" APEX and UPDATE. SUPERPASSION is a matrix manipulation computer program
originally developed at Harvard University. It has been adapted by the

Tariff Board/Industries Assistance Commission for use on the CSIRO

1. Dixon, Harrower and Vincent (1978).
2. Dixon (1976) and Havrower and Vincent (1977).

3. Edington and Harrower (18977).



kComputer Network. Appendix 1 describes how to read and write files
in SUPERPASSION format. Also see program SNPMAT, which is described

on page 33.

APEX (in this case APEX III) is a Control Data Corporation

linear programming package which is available on the CSIRO network.

The UPDATE facility on the CSIRO Cyber 76 provides a means of
maintaining program and data decks in conveniently amendable compressed

format on magnetic disc and/or tape.



2. THE COMPUTING TASK

Inspection of the system of equations and inequalities which
specify the SNAPSHOT model reveals that the computation of its solution
involves a very large and non-linear system of equations and inequalities.
This non-linear optimization problem can be approximated by an
appropriately constructed linear model (see Dixon (1976)). The basic
solution strategy is to make linear approximations to the non-
linearities and then solve the linear program, hoping that the linear
approximations are still valid in the optimal solution. If some of the
approximations are inaccurate then they are changed and the linear
model is re-run. This whole process of approximating, solving, testing
the solution and refining the approximations is performed iteratively

under computer control.

Thus the main computing task is to set up a system which makes
it easy to transfer those inputs which are required to specify the linear
program (LP) to the LP package (APEX), to solve the LP problem, and to
transfer the LP solution back from the package. This is needed so that
many iterations can be done in one computer run without the need for

user intervention.

The iterative solution process is illustrated in Figure 1,
whilst a more detailed algorithm for the computer system is shown in

Figure 2.

LP packages normally expect input data on cards. However, the
packages usually can be instructed to read data card images from an

alternate (program defined) file which is already stored on the system.



Figure 1 : Basic Solution Strategy
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Figure 2 . Computing Algorithm
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This feature can be used to get the package to read a file

which is in fact prepared by a separate program. The FORTRAN programmer

o e 1 . .
can for example use simple FORMAT statements™ to write a file of "card

images' which is acceptable to the LP package. Note that no cards are

wctually punched; files are just transferred from one program to

another.

Similarly, after the LP problem has been solved, instead of
printing the results on the printer, they can be written on to another

£iie. The contents of that file can then be tyansferred back to the

user’s program and the results can be extracted by (say) READ statements
4
in FORTRAN.

-

Thus it is possible to repeatedly generate an LP problem,

solve it, analyse the results and generate the next LP problem etc.

The programming to control this flow of steps is described in more

detail later.

See Edington and Harrower (1977} for more detalls and examples
of writing card images from FORTRAN.

2 See ibid. for an example of reading a solution file.



3. OVERVIEW OF THE SUITE OF PROGRAMS

Computation of a SNAPSHOT solution requires running four jobs

appropriate order. These jobs ave SNAPL, SNAPZ, SNPCOVH and

They make use of a library file, ASIG90SNAPLIB, an UPDATE file,

$

ASTO00SNAPUPDATE, and a data file ASSTDSNAPFIXED. The UPDATE file contains

Ty A R 3 k " k1 - ].
ORTRAN programs, and also some data. All three files

stored on the IAC disc (GETSET, DTB3006) and have a

(o]

The inter-relationship between the various jobs and fileslis

)

illustrated 1n Figure 3. The functions of the 4 jobs arve:

(1) B ) ; 1 33 of SNAPFIXED, using
the standard data file ASSTDSNAPFIXED as the starting

{3} BSKPCOVH creates ?zlw SNAPCONSVH, using UPDATE data
as the and

Appendix 3) prints UPDATE decks.

Ty normal usage it is expected that the user will want to provide
special data for job SNAP1 and perhaps SNPCOVH. On the other hand, job

mechanically from the other jobs and there is

little opportunity to provide data inputs,

I Further notes on tiles Appendix 4.
2 check e IMI iﬁ” rmation officer
Commission, PO, Box 80, Belconnen, ACT,
hdi 144} concerning passwords, anllablllty of
¢ revigions to sctnames, etc.
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Diagram for SNAPSHOT Computation

N
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1t has been assumed that the numbers of industries, occupations,
etc., would not have to be changed., If they were to be changed, the same

four jobs would be run, but the user would have to provide many more changes.

The actual SNAPSHOT program needs the following inputs:

T containing numerical data {(SNAPFINAL

and

values of
[TERDT) ,

{4) the previous linesx program basis was
(53 tinear programming package, and

File on which the SNAPSHOT program is stored.

rements are presented diagramatically in Figure 3.

which are input to

until convergence

w
o]
o

Details of the LP matrix include the mumbers of row

snd the iterative

an LP splution, are

hand side variable to form the programming

cach LP iteration. (A description of the nomenclature

sssist the reader in the following discussion of the input
fed

a SNAPSHOT solution we have set out in Figure 4 the
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4. DETAILS OF INDIVIDUAL PROGRAMS, INCLUDING EXAMPLES

In the examples which follow, $tars in the control cards

e information which must be supplied by the user, such as prefix

ey
I
o
P
t
iy

file name, user ID and retention period. No user passwords have been

“luded in these examples. It should be noted that the examples are

written on the assumption that user files are to be written on SYSTEM.

For 109 industries appropriate CPU times for the jobs and

sizes for the files created are:

ot

job SNAPL 5 seconds
job SNAPZ 4 seconds
job SHPCOVH 2 seconds

For a typlecal run of 12 iterations the total
CPU time is approximately 130 seconds. In the

first itevation, the program takes 4 seconds

and APEX takes 12 seconds. In subsequent

takes 4 seconds and

APEYX 6 seconds
641,920 characters

file SNAPFINAL 768,680 characters

R
w
el
[
<
o
Ll
o
ol
o
o
4
il
™
-
&
-
7

file SHNPOUT 136 characters per record

!
{

1200 record

IS

subsequent iterations : 830 records on average



Thus, for a typical run of 12 iterations the total is approximat

4 wmiilion characters,

15 STRONGLY RECOMMENDED THAT JOB SNPPROG ALWAYS BE RUN AT THE CHEAPEST

COMPUTING RATE.

Many of the programs make use of UPDATE corrections to decks

which are on UPDATE file ASISS0SNAPUPDATE.

(S 1 SHAPT
In order to compute a solution to the SNAPSHOT model, most of
T i data must first be file SNAPFIXED. A standard

deta is provided on file ASSTDSNAPFIXED. As it is expected that in

S Y
sSetl Oy dava

will want to use the standard set of data with only

ations, the computer program SNAPI has been set up to create

may however be inscrted when considered necessary.

of {file ASSTDSNAPFIXED

The file is written in SUPERPASSION format (see Appendix 1].

held on file ASSTDSNAPEL:

using values from ASSTDSNAPFIXED as the default values., User

rely



1 - Contents of File ASSTDSNAPFIXED

Position Dimension Variable Brief Description

DFGPUR government purchases

Boed

i M ox
2 N ox i DFEXP exports of commodities

DFIMPS import shares of the domestic marketi

;
[
=
-

ot

=
e
B

DFEXPP export prices (f.o.b.} in foreign
currency

5 Nox 1 DFIMPP import prices (c.i.f.) in foreign
currency

& Nox i DFTAR ad valorem tariff rates in snapshot year

7 Hox 1 DFRWR relative wage rates

8 T xd DFBOTF balance of trade deficit

G N x i DEP excess ad valorem tariff per unit
domastic price

10 Nox ol DFA indicator - N, Mor B

I Nx 1 DFEBAS hase year capital stocks

N ox i DEDEF industry specific depreciation rales
13 N oxH DFKMAT capital matrix

14 N ox 1 DFERRR valative yates of veturn

N x N DFAMAT 1-0 coefficients matrix

M
“d
s
i
-~
o]
g
o)
et
A
o
=
w
=
sl
ot
N *
=
-
el
=
[
(a3
-
H
kv
»
P
P
-
[44]
=}
ol
o
=
=
b
jan ]
oy
W

Moxod DITE cxport taxes
18 Box o1 DETC faxes on consumer goods

20 N ox N DETI ad valorem taxes on intermediate usage

P

[

N xN  DF

F o)

FTZ ad valorem taxes on creation of capital

i DEIMPS = (competing imports + duty)/ (domestic production).



ot
{421

ot

i

Led

Standard date file ASSTDSNAPFIXED on TAPEL,

UPDATE corrections to the program {(optional). Appendix 3 describes
how to obtain a listing of the update files.

UPDATE corrpections to the data decks (optional).

TAPE 4 {optional) : User's version of any arrays he wants replaced

(flag = 2. see card data) all in SUPERPASSION format {described
i ) 3

2

in Appendix 1) in the following order: 1-3, 10, 4-9, 11-21. Not

Only the arrays where the flag

2 ave vequired on TAPE 4.

5

Data on cards. Cards a and b are mandatory, card c depends on the

setting of the flags in b,

{ay N, H, G, Y in format 4I5 where:
W ois the number of industries

ot

E

iis

w
ook
oy
o
-
&=
L
]
I
oy

occupations,

G ois the number

P
o

consumer gonds, and

Y is the number of vears between the base year
o

s} 21 flaps, in the format (21 11), that indicate which arrays

are to be changed. Flag K vefers to matrix K.

Fach flag can have values 0-3 and flags for arrays 2, 4, 5

can have a value 4.




(c)

16

The values have the following meanings:

<«
!

no change,

1 - change individual cells, individual rows or individual
columns in an already existing array,

2 - read the whole new array from TAPE 4,

3 - preset the array to zero before doing the changes
described for flag 1, and

4 - for array 2 call subroutine EXPT before doing any

changes described for flag 1;

for arrays 4, 5 call subroutine PRICES before doing

any changes described for flag 1.

Whenever flags take the valués 1, 3 or 4 subroutine SCAL is
called. SCAL can take the following actions:

1. Replace individual cells,

2. Scale a row, or

3. Scale a colum.
If bofh the row number énd the column number are ﬁoSitivé
and non-zero, then only an individual cell is changed. If the
row number is negative, all rows for the specified column are
multiplied by the value. Similarly for columns if the column

number is negative.
Cards containing changes to data. These are required for all
of the arrays that have their flags set to 1, 3, or 4.

For array 10, changes are read in the format (16 (I3, 1X, Al)),
i.e,,in sets of (row number, value), 16 pairs per card.
For all the other arrays the format used is (5 (213, F9.0)),

i.e., sets of (row number, column number, value), 5 sets per card.



pe

changes to an array. The 999 card is omitted if the flag is set

to 2 {to denote that the array is to be read from TAPE 4).

P S g e g o P T R T e - 3
changes teo the arrvays are vead in the

2

e

v 10 appears early in the Input stream because 1t 1s used in

all arrayvs have to be changed in one run. Each array is
in this respect, with the following

=, then both 4 and

the update file. It 10

iz changed, then 4 and 5

changed, in the same manner.

4, 5) is

{4 e WYY Y g 3
Ltor array <) -

TAPE 7 in card images, format (10F8.0

999 in columns 1, 2 and 3 terminates the card data for

N

j -

XPT of UPDATE file ASIO9OSNAPUPDATE.



GEXPT. 2, 12 - Base year exports (§M),

23 - Growth rates in exports between the base year

- oY 1 E e 3 N e S
and the export yesar, exp

xpressed as percentages.

Subroutine PRICES (for arrays 4, 5) - calculates import and export

Tariff rates for the base vear {default values are onUPDATE

(2} DFY - dindicator N, M {array 10) N, M and E denote that

as non-~traded, import competing or

{3} Growth rates for prices {default valuss are on UPDATE deck

TAPE 5. Default values

on UPDATE deck GPRICE. (See the use of TAPE 5 and

-

1 in the main

vections only before it is passed

¢ and iwmport prices

-~ and the snapshot year.




et

fo—
)
]

file SNAPFIXED, written on TAPE 2 in SUPERPASSION format (see

3 vectors are printed. The word

oo

values of all

W

is printed under the titles of the arrays that

changed,

eolumn totals of all other

Row and

array 2 are replaced (flag = 1),

seme values in
4 gnd & are 1 calculated

s

s :);_l

SCOPE control cards

ion card 7/8/9)

(*EOS means end of information card 6/7/8/3)

{
kS

e CIRTATY T e ~
for SNAPL (5E0S means end of
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The inputs to SNAPZ are:

ile SNAPFIXED on TAPEL, and

0

(1

{2y card data from deck DATZ on UPDATE file.

N, H, G, Y, in format 415

N = number of industries,
. . ~

|
[ = pumber of occupations
3

¥
}:“ ,:} N
¥ = number of years from base year Lo snapshot year.

would be consistent with those used in SNAPL. DAT2.3,

()

one per variable, in format 1ZA6.

on TAPEZ, written

from SNAPZ are

Tt contains 28 arrays, in the following order:

DEEXPP, DFPEE, DFPEEB, DFRWR, DFLMAT,




the utility function, and assembles miscellaneous consumption data in

for the solution program. File SNAPCONSVH alao contains some

other data, namely the size of the workforce and parameters governing the

of adjustment in certain adjustment rules.

PCOVH consists of two FORTRAN programs, CONPAR and VANDH,

CONPAR must be run first. CONPAR estimates the consumption

ipulations on the output of

£1), including formation of the parameters V and H,

ise known as DRV and DRHH,

The following example of job SNPCOVH shows that the data for

both programs is generated from the UPDATE file.

-

Deck DCNRW is the data for program CONPAR

Deck DVHRW is the data for program VANDH.

second program by means of

The output of the second progra

file SNAPCONSVH which is

on TAPEZ. There is also a lineprinter output from

wiple modifications are made to the following sets of

number of ho

workforce, and
{¢)  ranges of values over which the consumption

functions are to be linearized.

rower (1977} and Williams, Vincent and Strzelecki (1978) for details.

As § L
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SNPCOVH.

G?’wETfD?hBOQQ

Rﬁ@ﬁ?ﬁ?{”ﬁDFE}%Pf}

ATTACH {QOLDPL, ASISOUSNAP UPDATE QzDTBiAS,SﬂzﬁTBEOOé,PW:*****}

U?Eﬁ?P{ Q}ﬁjumﬁizé}
&€19§GSNAPLEB3EDmDTBEAS38¥39T83Q06§PWm*****}

Y (%, LIB)

G iﬁ‘é?ra}% { COMPILE)
REWIND(TAPE1)

VANDH (COMPILE)
CATALOG(TAPEZ , %% # *SNAPCONSVH , TD= 5 s s RP= %)

08
*1D CO1
“D DCNRW. 3

1,822 1.267 0.466 0.713 0.285 0.280 (.558

fNumber of households (miilion) by household type in the snapshot year,

1
79000000.0
A000
1200 12000 v
1200 12000 fu H{tLOﬁS are to be ilﬂ@illieﬁg i. e‘, Australia
3200 30000 ¢ wide. Consumption of good 1 is assumed to
1200 20000 lie in the range of $4,000 million to $40,000
20000 million in the Mmdpgngf vear in 1971/72 prices.
20000
Tn the following description of the compositions of decks and
, M, G, LT, MI', and GT are used in the dimensioning of the arrays and
have the following meaning:
51 is the number of consumer groups (9 for the standard
set of data),
G is the number of consumer goods (7}
LT is the numher of points onp a consu w ion curve (11}
MY = M+ 1, and
GT = G+ 1.

0.510
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Composition of deck DCNRW (standard data input to program CONPAR)

The formats are (10F8.0) for numeric data and (7A10) for

alphanumeric data.

DCNRW. 2 M,G format (1215)

HSEHLD,I=I,M Number of households in millions by
house Laid type in the snapshot year (1990/91).

1,M;J=1,6 Engel intercepts in 1974/75 prices

DONRW . 4,10 s 1=
illiams (February 1978), p.20).

DCNRW., 11 CPI{J},d=1, Price index numbers to convert Engel
intercepts io base year {¥§/i/f2} units., (See Williams,
Vincent and Strzelecki (1978}, p.2.)

12,18 BI(L,J),I=1,M;J=1,6 Matrix of marginal budget shares
{see Williams (February 1978), p.13).
DONERW., 18 E Qati@ of national personal di sposable income to

MY{I},I=1,M Hean income.

,J=1,67 Commodity scaling factors, k (see Williams
gha» 1878y, Table 9, p.17)

GI(1),I=1,M Total subsistence expenditure (§).

i

TCE(1),I=1,M Total consumption expenditure (§).

factors, £ (see Williams

ASPLLY,I=1.M Average propensity to save.

GRPS(1},I=1.,M7 (numeric) headings for consumer groups.

COMM{TY,3=1,6T Titles { commodities,
CNRW. 30 CPIGRP(J)Y,J=1,6  Consumer price index titles.

IHED(T,Jy,1=1,4 4 headings (1 per cavrd).

CSRE(I),I=1,M  Share of total consumption in each consumer

DUNEW., 36 ANAC Level of total consumption ($ million).
1 g

37,45 I¥A(M,K),M=1,7 9 headings (1 per card).
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tGﬁPOSitiﬂﬂ of deck DVHRW (standard data input to program VANDH)

DVHRW. 2 M,G,LT in format 315,
where M = number of consumer groups (81,

G = number of consumer goods (7), and

P

LT = number of points on a consumption

curve {utility function},

DVHRW. 3 DEONEL,DFTWOL,DFTHRL in format 315,

gh%r& DFONEL = Xi’ DETWOL 32, and DFTHRL = 3

are adjustment parvameters described in

Harrower (1977), Ch. 3, egns. (1) (p.4) and (3} {p.5).
DVHREW . 4 DFWORK, number of persons to be employed in the snapshot

DVHRW.5,11  (DRH(I,1),DRH(I,11)), I=1,G, in the format (2F10.0),

one card for each commodity (tetal number of cards = GJ].
These define the range of values for which consumption

function is to be linearised.

{output from CONPAR, input to VANDH)

DFHSHD, VIW, DFGAMB, DFEGAMC, DFGAMD, DFBIJ. All these

with binary writes, where brackets denote one
binary write statement for a group of variables. Descriptions of these

les are given in Appendix 2.

This file is written using binary write statements, one statement

for each of the following 11 groups o

(DFONEL, DFWOL ,DFTHRC) ,DEWORK, (DFSA,DFSAT) ,DFHSHD, VIW,DFGAMB ,DFGAMC, DFGAMD,

DFBTJ,DRHM,DRV. Descriptions of these variables are given in Appendix Z.
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4.4 Program SNPPROG (solution program)

This job producesthe solution to the non-linear problem
defined by the input data contained in the files SNAPFINAL and SNAPCONSVH.
it consists of (1) a FORTRAN program, SNPPROG, that creates the LP
matrix for APEX (an LP package provided by €DC) and reads the solution
file from APEX, and (2) APEX. SNPPROG is used iteratively with APEX
until a desirable solution is achieved or until the maximum number of

iterations (N} is reached,

The basis calculated in the first iteration of APEX is saved
and then fed into the second iteration, and so on, i.e., the basis

. N-1 is used as the starting point for iteration N.

JAPFINAL and SNAPCONSVH have been created,

iy
b

o deck for the ution program SNPPROG is essentially
a mechanical operation with little user choice. Apart from ensuring that

files ave li -ached, the user has only to

{a} setr the maximum number of iterations (see LET(N= 26}1),
(b set the dimensions of N, G, T, etc., on card LUIN.Z to be

the input files, and

~ters on cards LUIN.3 and 4.

of final iteration printed on the line printer, and

(b} details of all iterations on file SNPOUT, which can be

printed using job SNAPOUT (sec following section).

Sample deck for SNPPROG

in this example, the maximum number of iterations is set to 20,

£

1t values are used for the convergence parameters. This

example shows that SNAPFINAL and SNAPCONSVH exist as permanent files while
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the other data inputs, LUNACT, LUIN and LUNAME are generated from the

LP1L,M8140000)

NDFI
COMM o o e o ok R e R R R R R R R R Rk R R R R Rk
COMMENT,

MMENT . SNAPSH

AR R EE AR AERA AT EA LA AR AL R AR

OSNAPUPDATE, ID=D DTB3006, Piy=#*x#%w)

g;!a:..%:xk%‘ﬁ:*)

SET BY USER

s, LUNCVH, LUIN, LUOUT)

Y
I EST)
RE uT, 1
cc TAPE
R 3, TAPE4)

g e g

: SP,0=LUNLPS ,SOF=LIST Y58, INB,
REDUCE .



REWIND (TAPE3)

GOTO (LOOP)

TAG(TEST)

IF(E,EQ,2,END)
COMMENT, ## % # s icnan*isas  ERRORS
TAG (END)

EXIT (U)

CATALOG(T, *%%%% SNPOUT, ID= *¥*%*% Rp=s#s)

ABOVE A ES R e b ad ke Rk kAR AR ERERKR R RAS IR IR ERERL

update decks LUNACT, LUIN, ITERDT and NAMES

It is anticipated that, in normal usage, only the contents of
LUIN will be of relevance to the user. The contents of NAMES and ITERDT
he important if the user changes any of the dimensions. LUNACT is
v only to demonstrate the form of the "action commands ™.

he

incliuded
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Contents of deck LUIN

variables defining dimensions N, G, T, LT, M, H, T,

o
b
i
yot
e
B

in the format (715), and

LUIN. 3.4, DFHDEL, in the format (10F8.0) which are 20 convergence
parameters (see Harrower (19773, p.21). These

parameters are unlikely to require any changes.

LUIN

9 10 il 7 19 - LUIN
1o .07 05 .04 AL 02 .02 .02 .02 LUIN
07 .02 G2 0z ey .02 02 .02 .02 LUIN

LUIN

Tnirial values of ite

low the pattern:

i. Title card, dimension , and

ng of values, the length of which was specified by

in the (8F10.0), where the card images are
£ IR
{;} : e 3
Sk . M .
34, W
; L :
e S o s -
i, B, b See Figure 4 and Appendix 2.
38, o
; R
g N,
i e + i
11-85 po

no  *WEOR present at the end of deck ITERDT.

eeeeee

L7 P (a3 BN bR



Contents of deck NAMES (becomes second part of file LUNAME)

Row/column names needed for the LP matrix which is input to

APEX, card images, all in format (8Al10):

3

. O0BJ (1)
-16 , PROD (N)
TRABDL (1)
. LABOUR (1)
SLAM (G)

ri Dl NI ed ek bk $a3 B
oA oo =g
"

. TAX (1)
21-30, VLLAMB (G*LT) See Figure 4 and Appendix 2.
1, VLSIGMA (1)
32-45, VLIMP (N)

46-59, VLXONE (N)
7%,  VLXTWO (N)

74, NBIMP (1)
75, *WEOR
LUNACT, LUIN and NAMES ave terminated by *WEOR (END-OF-SECTION

ITERDT is not terminated in this way. Thus ITERDT and NAMES

vead from the same logieal unit, LUNAME.

R



L2y
[\

SNAPOUT

Only the final iteration plus some extra variables calculated

e

after convergence has been achieved, are printed out by SNPPROG.

o

A print image of each iteration is catalogued under the name

SNPOUT. 1f the job terminates unsuccessfully it may be desirable to

print some or all of the preceding iterations. The following examples

%-—‘m»,‘ 1 £ -y 3 v o
show how to do 1t.

This example shows how to print all iterations.

T aebe dome amrerrm PR T L S ot 3 s e e v v oy v B e g o) k p ;
in this example the first seven iterations are skipped and the next two

o,
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4.5 Program SNPMAT

Program SNPMAT has been provided in order to print some or all

of the arravs present on SNAPSHOT data files, written in SUPERPASSION

The file containing the arrays to be printed has to be on

TAPEL,

An additional card input is necessary to indicate which arrays

re to be printed. For that purpose a card containing:

IPOS, IRL, IR2, IC1, ICZ is read in the format (5I5).

IPOS is the position of the array on the file. If IPOS = 99999

to IRZ inclusive and between

four are left blank all rows

exceeds the dimensions of an

made eqgual 1

. Row and column totals are

For a4 full }“‘113{,(}’@% of an

inciuded. Otherwise IRZ and/or IC2

us one and/or column dimension plus one

he set to rvow dimey

dimension of an array). It should be

printed. Thus rows 70,

> job unless a range of 70 to 97 is requested,

xtra unwantcel information. Moreosver totals

se specifications. If rows 90, 91,

92, and the row total are wanted then fwo jobs must be run.



meuai

In this example, arrays 13 and 20 from SNAPFIXED are printed

full, while columns 109 to 111 of array 21 are printed for all the

et

in

should be noted that column 111 in this case

oo
ok

rows (1 to 110}.

represents row totals,

e
T
e
%3
o
s
£
S
Y,
[y
U
it
s

SNAPFIXED, ID=###%)
SNAPLIB, ID=DIAXAS , SN=DTB3006 , PW=¥#¥#¥)

o
frs

o
%ué
@
et
::S *
o]
e
o
by
[
s
o
jan
w
(3
o

#

e illustrates how a complete

06, Pi= ¥ as)




Appendix 1 SUPERPASSION Format

The following is an example of how to write an array A, of

dimensions NR by NC, on file 2 in SUPERPASSION format using a FORTRAN

program.

DIMENSION NAME(12)

100 FORMAT(12A6)

READ(60,100) NAME

vinary records for each array.

which is usually the position
record consists of: number of rows (NR},
format 12A6, and finally the array itself

i.e., in the inner DO loop. Note that the

in the usual manner of

fhere is5 a which can be used to read and write

and random access mode. In SNAPSHOT

H

if a

L

are sequential, Hence

read and write state

vandom access version of SUPERPASSION

coyract seguence.



Appendix 2 : GSNAPSHOT Notation/Nomenclature

For computing purposes the SNAPSHOT notation has been classified

the two broad groups of data and variables. These two groups have

- Fixed data

~  Re-gstimated data

variables from the LP

- s
= S SRR A FYLTE RO oy .
- Final SHNAPSHOT var S .

fhe LT
el A des G B e gmeperade T oenen oy pe i % Yo % LR :
and data in the problem as follows {these dimensions can be

Y Eroups,
goods,
of a consumption curve,
ts on a consumption curve

Moo= g s the number of consumer groups, and

11 groups .

A detailed listing of notation is shown in Table AZ2.1,

o
o
gt
b
[sd



37

Table A2.1 The SNAPSHOT NOTATION

Symbol Description of Notation

. DATA

(a) Fixed Data

5. consumer group i's average propensity
- to save out of disposable income
o, share of GNP which is disposable

income for group i

k(o) industyry levels of capital stock in

the base vear

1 industry specific depreciation rates

cable to the industry capital
stocks, K(t), over the th year

K capital matrix in the snapshot year,

3

m taxes on creation of

b
h apits tock
i relative rates of return to capital
required to induce investment in
gach industry
i exports of commodities
T ad . taxes (net of subsidies)
" on exports
v import shares of the domestic markets

4,

taxes on consumption

ad valorem

export prices (f.o.b.) in foreign

currency

n import prices (c.i.f.) in foreign
CUTTency

[

number of years of the snapshot period

Variable Name, if

Size

Used in Program

DFSAV

DFALPH

DFKBAS
DFTIM

DFDEP

DFKMAT

DET2

DFKRRR

DFEXP

DFTE

DFIMPS
DFTC

DFEXPP

DFIMPP

v = {(competing imports + duty)/(domestic production)

M

M

NxN

MNaN

N

contd.
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contd.

Symbol Description of Notation

Variable Name, if

Used in Program Size

T ad valorem tariff rates DFTAR : N
B balance of trade deficit in foreign DFBOTF L1
currency
A input-cutput coefficients matrix DFAMAT NxN
T, alorem taxes and other costs on DET1 NxN
B termediate usage
£ labour requirements by occcupation and DFLMAT HxN
industry per unit of output in the
snapshot vear
G govermment purchases of commodities DEGPUR N
I total number of people in the workforce DFWORK 1
in the snapshot year
W ve wage rates, before taxes, for DFRWR - H
rious occupational groups
i transformation matrix between the DEQ NxG
pumber of consumer goods and
number of industry classifications
%3§ share of good j for DFBLJ MxG
- . th o -
Y. sxpenditure for the i DFGAMB MxG
o ‘g(f{}ii j
' i1 subsistence expenditure on BEGAMC G
nce expenditure on DFGAMD G
/ w&du&l consumer
B, wuseholds by type in the DFSHD 1
i AT
o convergence parameters DFHDEL 20
e
A rate of adjustment of iterative variables DFONEL 1
L rate of adiustment of iterative variables DFTWOL i
Ry rate of adjustment of iterative variahles DFTHRL 1

contd.
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Table AZ.1 contd.

Variable Name, if

used in Program

(b} Re-estimated Data

2. VARIABLES

(a) Iterative Variablés

{b} LP Solution Variables

Symbol Description of Notation

v.t parameter used in specification of
J the objective function

H‘t parameter used in the determination
J of the consumption of good j

bj marginal budget share of good j

.%'

8 absolute rate of return

ch exchange rate

N workforce (wage units)

W? reciprocal of the marginal utility
B of expenditure for the ith consumer

group

+ . ’

¥ see Dixon (1876)
ES

M imports
’%. - -

T domestic prices

A computational variable (consumption

relationships)

X, computational variable

X, computational variable

M imports of commodities

DRV

DRHM

DRBJ

VIBETA

VITHET

VIN

VIW

VICHI
VIM

VIP

VLLAMB

VLXONE

VLXTWO

VLIMP

contd.

Size

G(T+1)

GXG(T+J)

M

G*(T+1)
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Table A2.1 contd,

Symbol

Description of Notation

P

¢

i

GNP

(¢} Dual Variables
from the LP

commodity prices

variable reflecting the absclute
level of wages before taxes for the
Australian labour force

excess tariff revenue per unit of
imports

exchange rate ($A per unit for
foreign currency)

rental prices on capital by
industries

(d} Derived Variables

gross national product
average rate of growth of capital in
each industry over the t-year snapshot

period

consumption of commodity j by consumer
group i

consumption of commodity j

consumption by consumer group i of
industry good n

aggregate consumption

Variable Name, if

used in Program

VDPRC

VDABWG

VDXSTR

VDXCHM

VDRPK

VCGNP

VCARGK

VCCONS

VCCONJ

VCCONI

VCAGGC

contd.

Size

N

MxG

NxM
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Table AZ.1 contd.

Variable names, if
Symbol Description of Notation used in Program  Size

(e) PFinal SNAPSHOT Variables

Zi total expenditure of consumer group i VSZ M

K{t) industry levels of capital stock in VSKSTK N
the snapshot year

K(t+1) industry levels of capital stock in VSAKSK N
the year after the snapshot year

J gross investment by using industries VSINV N

15 gross investment by supplying VSINVS N
industries

X outputs of commodities VSOUT N

T minimum acceptable rates of return by YSMRR N
industry

B variable reflecting the absclute rate VIBETA k 1

of return demanded on new capital
formation for Australian industry
(final value of VIBETA)

E exports of commodities (quantity) DFEXP N

£ exports tax (£. positive) or subsidy YSEXFT ' N
[Ej negative)

W wage rates by occupation before taxes VSWAGE H

L the numbér of labour units in each VSLAB H

occupational group in the snapshot
yvear
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. The following is a list of all relevant deck names, in the order
in which they occur on the update file,

ARRAYS .ENDIT

program SNPPROG

ITERDT - data, iterative variables
NAMES - data, LP names

CONRW - program CONAPR

DCNRW - data for CONAPR

VHRW - program VANDH

DVHRW ~ data for VANDH

LUNACT - data, action commands
LUIN - data for SNPPROG
SNAPL1.PRICET -~ program SNAP1

SNAPZ MAT - program SNAP2

TOT.WIT - subroutines used by SNAPL and SNAPZ
DAT1 - data for SNAP1

DATZ - data for SNAPZ

SNPMAT ~ program SNPMAT

TAR - data for SNAP1

GPRICE - data for SNAPI

GEXPT - data for SNAPI
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Appendix 4 : Files Used in SNAPSHOT

The programs and data are held on three files:

a. a library file ASI1990SNAPLIB,ID=DTBIAS,
b. an UPDATE file AS1990SNAPUPDATE,ID=DTBIAS,

c. a data file ASSTDSNAPFIXED,ID=DTBIAS.

These three files are currently held on set DTB3006. The
output files from SNAPI, SNAP2 and SNPCOVH are held on SYSTEM, Therefore,
in ATTACH statements involving these last three files no SN parameter is

required.

ASI990SNAPLIE contains compiled versions of selected programs
such as SNAPL, SNAPZ, SNPCOVH,SNAP and SNPMAT. If no program alterations
are made at the SNAP1 phase it is possible to attach ASI9S0SNAPLIB in order
to run SNAPL, in which case the cards *ID GR1 to *C TOT.WIT {see "'sample
deck for SNAPIMY,

5
;
4

S1990SHAPUPDATE contains the FORTRAN programs, subroutines and
their data. This is an UPDATE file and can be amended only through UPDATE

commands. An example of this updating method is found in Ysample deck for
& &

SNAPL Y

ASSTDSNAPRIXED is the file“cmntaining most of the data required
by the SNAPSHOT suite of programs. Amendment of data in this file is by the
SNAPI program. Table 1 lists the contents of this file. The order of the

vectors/matrices in the file is important.



Figure 3, "Flow Diagram for SNAPSHOT Computation' gives an
indication of the use of these files by the major programs. It should be
noted that the updating/amending examples given later in the manual do NOT
change the data base permanently. The outputs from SNAP1, SNAP2 and SNPCOVH
are amended copies of the data base and are held on SYSTEM. They are
therefore subject to retention period restrictions and purging. It is
recommended that the names given to these files distinguish them from the

data base file names.
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