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COMPUTING MANUAL FOR THE ORANI MODEL

*
by John Sutton

1. INTRODUCTION

This manual is a first attempt at explaining how to compute
solutions to the ORANI model of the Australian economy, which has been
described in Volume 2 of the First Progress Report of the IMPACT Project1
(hereafter referred to as Volume 2). Users are now encouraged to
develop the expertise to use programs and to interpret the results.

It is assumed that readers of this manual are already familiar with
Volume 2. It is also assumed that they have the services of someone

who is familiar with the CSIRONET computing system. In fact much of
this manual is addresced to the persons who will be running the programs.
It must be emphasized that it would be dangerous to run the ORANI
programs as a 'black box" by referring to this manual alone. To

obtain sensible results it is necessary to appreciate the structure

of the model.

Although the programs are now operational, work on them is
continuing so as to reduce computing times and computing costs, to

simplify the usage and to increase their versatility and range of

* I am indebted to Allan Mikkelsen for his efforts in reducing the
computing costs and in making the programs less difficult to use,
and also helpful criticisms of this text from the user's point of

view.

1. P.B. Dixon, B.R. Parmenter, G.J. Ryland and J. Sutton, ORANI, A
General Equilibrium Model of the Australian Economy : Current
Specification and Illustrations of Use for Policy Analysis -
First Progress Report of the Impact Project, Vol. 2 (Canberra :
Australian Government Publishing Service, 1977).




application. Appendix 1 lists some of the changes which are under
consideration. The programs have been developed from the point of
view of the IMPACT team, and it is to be expected that other users
will have other requirements. Comments, criticisms, and suggested
modifications are most welcome, particularly from users who have
studied Volume 2 carefully and who have tried out the programs.
Feedback should be directed to John Sutton at the IAC, Melbourne.
Queries about running the programs should also be addressed to John
Sutton in Melbourne (telephone (03) 518611) or to Allan Mikkelsen

at the IAC, Canberra (telephone (062) 730 415).

In summary, the function of the ORANI model from a
computational point of view is to calculate, for a specified
economic environment, the percentage changes in endogenous variables
which would result from given changes in certain exogenous variables.
The model can be run for a large variety of environments, where each
is defined by a particular separation of the variables into endogenous
and exogenous. Results can be printed for any arbitrary set of
assumptions about the magnitudes of the autonomous changes (if any) in
the exogenous variables. The structure of the ORANI model implies that,
for small changes in the exogenous variables, the resultant percentage
effects on any particular endogenous variable can simply be added to
one another. This is a consequence of the linearity of the ORANI
reduced form in logarithmic differentials. This linearity implies
for example, that the effects produced by a 6 per cent change in an

exogenous variable will be twice those for a 3 per cent change.



These assumptions should be kept in mind when interpreting the results.

The starting point for the calculations consists of 5 data
files which contain a modified version of the input-output table and
a set of parameters. These files are IOTABLES6869, MARGINS6869,
PARAMS6869, R1R2 and PDIMPORTS6869. The computations then consist

of rumning several programs in sequence (see the flow diagram in

figure 1)

(1) EQNS, which forms numerous matrices from the data files

in preparation for the basic solution.
(2) ORANI, the basic solution program.
(3) BACK and SANDX4, which compute the back solutions.

(4) PIE, which prints results (which were computed in
ORANI, BACK and SANDX4) for selected combinations of

endogenous and exogenous variables,

At present PARAMS6869 is the only data file which can be
changed by users. However, users will often find that the standard
. version used by the IMPACT team (sce Appendix 2 - PARAMS) is suitable
for their purposes and thus there is no need to re-run the jobs

PARAMS and EQNS. 1Indeed, thé standard ORANI solution (see

Appendix 2 - ORANI) will be édequate»for many purposes : it is necessary
then to run only the job PIE. For these reasons it may be best to
study the notes for individual programs in the sequence ORANI, PIE,

SANDX4, BACK, PARAMS, EQNS.



Data Base

Form Matrix
Coefficients

Basic Solution

Back
Solution

Print Results

IOTABLES6869
PDIMPORTS6869
MARGINS6869
RIRZ

SANDX4

Figure 1

PIE

Flow Diagram for ORANI Solutions

PARAMS6869




Computations are performed on the CSIRO's CYBER 76. The
programs and data files are all stored on the permanently mounted IAC
disc. Data files are available at present only for the year 1968/9.
It is intended to introduce files for other years at a later date.
Some of the programs make use of the matrix manipulation package

SUPERPASSION.1 The remaining programs are written in FORTRAN.

The computer programs correspond to the ORANI model as
described in Volume 2,2 although the notation is somewhat different. The
correspondence between the two sets of symbols can be obtained from
Table 1 of this manual. The occasional references in the text to
undefined lower case variables, e.g. P4 and p,, are direct usage of
Volume 2 notation. The general principles of the method of solution have
been described in OP—OS3 and Volume 2, Section 17. However, Volume 2
contains no material on the specifics of the computer programs and the

material in OP-03 is now largely out-dated.

2. GENERAL DESCRIPTION OF THE SET OF PROGRAMS

The Mathematical Method

The ORANI model can be considered as a set of approximately

10g linear equations in approximately 19g variables, where g is the

1. SUPERPASSION was originally developed at Harvard University and has
been adapted by the IAC for use on the CSIRO Computer Network.

2. The current implementation does not include the number of households, q
(see Volume 2, equation 5.7).

3. John Sutton, 'The Solution Method for the ORANI Module', Impact of
Demographic Change on Industry Structure in Australia, Préliminary
Working Paper No. OP-03, Industries Assistance Commission, Melbourne,

June, 1976 (mimeo), pp. 51.




number of industries (see Vol. 2, Section 17). The chosen method of
solution involves reducing the number of equations to approximately

2g by the elimination of 8g variables which are assumed to be always
endogenous. More precisely, there are then (2g + 2M + 10) equations in
(11g + 3M + 17) variables, where M is the number of occupations

and M is small relative to g. Selecting (2g + 2M + 10) variables

as endogenous and the remaining (9g + M + 7) as exogenous,1 the

system of equations can be written as :
Ay + Bz = 0

where y represents the vector of endogenous variables and 2z the
vector of exogenous variables. Then y = Cz where C = —A—lB .
The basic solution is given by the matrix C , where element Cij is

the elasticity of endogenous variable 1 with respect to exogenous

variable j

Solutions for the previously eliminated variables are then
obtained by back-solving. Usually the back solution to a system of
linear equations is performed sequentially. For example, given the

equations

X+ 2y +z = 10
X +y = 4
X = 1

1. The corresponding number of exogenous variables in Vol. 2 (p. 185)
is 8g + (g - J*) +M + 8 . The different value in the current

computer implementation is due to the omission of one variable, q ,
and the use of g in place of (g - J*) for computing convenience.



once the (obvious) solution for x is available, the next sfep is to
solve for y , and finally to solve for z . Alternatively, by

writing the first equation as -x + 2{x +y) +z = 10 it is possible
to solve for 2z without explicitly solving first for y . In the

ORANI model there are several vector variables which are to be obtained
via back solution. It is expected that only one or two of these will

be of interest in a particular experiment. For this reason we use the
alternative method of back solution just described, and solve directly

for each of the variables in the back solution,

The set of programs

The overall computing task is broken into several separate
jobs whose relationships to one another are shown in the flow diagram

in Figure 1. The data consists of two parts

(1) an extensively modified version of the input-output tables.
We anticipate that most users would opt to use the version

compiled by the ORANI team.

(2) a parameter file PARAMS6869 which can be recreated by

users if they wish to change it.

PARAMS6869 contains parameters such as the elasticity of
substitution between imported and domestic goods, and the elasticity
of substitution between primary factors (labour, capital and land).
It also contains, among other things, investment parameters for the
various industries, and a vector which specifies the industries that

have exogenous investment.



EQNS forms the matrix coefficients for the basic set of
equations and also performs the elimination of 4g variables, namely
X3 (household consumption of domestically produced goods, by industry),
PI (price of capital by industry), I (investment by industryl)

and xés)

The solution program ORANI eliminates a further 4g
variables, namely Pys Pys pe and a composite vector of S (export
subsidies) and X4 (exports). The choice of export industries is not
made until the ORANI program. Once an industry is defined as an
"export" industry the level of its exports is endogenous and the level of
its export subsidy is exogenous. Conversely, all other industries
have endogenous export subsidies and exogenous exports. They are

sometimes referred to as "non-export' industries.

The data input to ORANI consists not only of the choice
of export industries, but also the specification of the economic
environment by means of the division of variables into endogenous
and exogenous., Other data include export price elasticities, and wage

indexation as a percentage of the ORANI index of consumer prices.

SANDX4 computes the back solution52 for PN and XN, the

eliminated endogenous components of S and X4 . Approximate

1, For certain industries, which were specified on the parameter file,
investment is not endogenous. Investment in these industries is
described by the exogenous variable F1 and the parameter HI.

2. The program computes solutions for all components of one or more of
the endogenous variables. It is not possible to compute results
for only a selection of components of some variable. Similarly,
the program does not compute elasticities for a selection of
exogenous variables, but computes elasticities with respect to
all exogenous variables. On the other hand PIE can print results

for selections of components and variables.



solutions for domestic prices p; can be obtained from S (see Section 5.4).

BACK computes the back solutions1 for the eliminated endogenous
variables X3, PI and I (see page 8). It also computes results for other
endogenous variables, namely N4 (employment by industry), MP (imports
by industry), and K1 (capital stocks for next year), which were eliminated
prior to reaching the system of épproximately 10g equations which is

mentioned on page S.

PIE prints results selected from those computed by ORANI,
SANDX4, and BACK. The user specifies the endogenous variables of interest,
the exogenous variables to be changed, and the magnitudes of the exogenous

changes. Specification of the lists of variables includes the selection

of individual components of vector variables.

3. FEFFICIENT USE OF THE CSIRONET SYSTEM

The CSIRONET system, together with its scales of computing
charges, is subject to frequent changes. This section suggests some
procedures which would seem appropriate for efficient usage, given the
computing system and computing charges as at present. Although the costs
will change with time it is expected that the relative costs, and hence

the computing strategy, will experience only minor changes.

Some of the jobs in the ORANI suite of programs cost more than
$50 to run at present, so that repeated use of these programs can generate
large computing bills. There are also significant costs for file storage.
Users should be familiar with the scale of computing charges for the

CSIRONET system, as described in SERVICES NOTES for Accounting, Computer

Charges and Crediting.

1. See footnote 2 on previous page.
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For large jobs, considerable money savings can be achieved
by use of priorities P1000 (0.8 times normal charge), P0000
(0.6 times normal charge) and "unattended operating mode', although
these will be at the expense of longer turnaround times. Conversely,
turnaround times can be decreased by using priorities such as P3000
(1.2 times normal charge). For long jobs it is also necessary to use

the time limit parameter, e.g. T177 for 1778 or 127 seconds.

For the jobs described in this manual, the computing costs
in dollars are approximately equal to the CPU times in seconds when

operating on the default priority PZOOO.1

There are considerable costs involved in storing the large
files which are produced in the ORANI solutions. Consider files with

a total size of 5 million characters (500,000 "words' or numbers).

Storage on SYSTEM costs $14 per calendar day.
Storage on COMMON costs $ 4.25 per calendar day.

Storage on 2 magnetic tapes costs 30¢ per working day.

It is recommended that backup tapes be created in pairs, as a

precaution against tape errors. The cost of writing such files on to
2 backup tapes would be approximately $10, and the cost of retrieving
one or more files from a backup tape would be approximately $4. Due

to these overheads it is best to backup and get back files in bulk

rather than one at a time,

1. This and other computing costs mentioned in this manual are based
on rates for government users of the CSIRO computing system as

at October, 1977,
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The disadvantage of using COMMON, as opposed to SYSTEM,
is that CSIRO does not maintain copies of the COMMON files; this is
the user's responsibility. As there are occasional accidental wipeouts
of the entire COMMON set and occasional systematic purges of large
files on COMMON, users are advised to backup important files on to

magnetic tape as soon as possible.

It is suggested that users catalogue any large files on
COMMON rather than SYSTEM so as to minimize daily file storage
charges. The number of days of storage, and also the probability of a
wipeout, will be minimized if the whole computing operation is planned
carefully so that all the jobs are run in as short a time as possible,

the files backed up, and then all but the imnmediately relevant files

purged.

In principle all the programs could be linked together in
one large job. However, such a procedure would greatly increase the
complexity of the job and, due to the increased turnaround time and
increased probability of failure due to both machine errors and data
errors, may take even longer to compute the solution. It would also
usually involve unnecessary duplication of calculations and cataloguing
of files. We have found it convenient to run a separate computing job
for each of the blocks in Figure 1, i.e., to have a separate card deck
for each of EQNS, ORANI, PIE, etc. Each job can then be checked for
success before proceeding to the next. It is usually not necessary to

run all the programs. The files produced by one run of EQNS will
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often be suitable for numerous runs of ORANI; for example, with different
selections of export industries, and different amounts of wage indexation.
Similarly, one run of ORANI can produce results which are of interest

to several different users. Rather than print all these results in one
run, it is more convenient for individual users to print them in

separate jobs as required.

The total amount of file space required for a complete
ORANI solution, starting from programs PARAMS and EQNS, is approximately
20 million characters. As IMPACT has access to only 45 million
characters on the IAC disc, and most of this is normally occupied, it
is not practical for users to catalogue any files on the TAC disc. The
ORANI files are large and numerous, and there would be too great a
danger of exceeding the capacity of the disc, at which stage all files
on it would be lost. There is no problem about attaching files from
the IAC disc. The ORANI team will keep on the disc all the necessary
programs and data files, together with a complete set of files created
by EQNS and the files ZC1, ZS1 and ZX! for the "standard solution"

(see Appendix 4). A convention for naming new files is described at

the beginning of Appendix 2.
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4, HOW TO COMPUTE A SOLUTION

Experience has shown that an efficient method of using ORANI for

a particular problem is to work systematically through a checklist. Such a

procedure was described in Volume 2, Section 19. A similar procedure will

now be described from the point of view of using the programs.

(1)

(2)

(3)

(4)

(5)

Select the 246 endogenous variables required for the basic

solution. See below for further details about the

selection.

Are the parameters used in file PARAMS6869 (or an equivalent
file in the catalogue of ORANI solutions) appropriate?

If so, as is usually the case, proceed to (3). If not, it
will be necessary to re-run jobs PARAMS and EQNS before

proceeding with program ORANI.
Select the "export industries."

Select values for parameters which are supplied to program

ORANI; in particular, the wage indexation parameters.

Check if a solution to the problem defined by (1) to (4)
already exists.l If it does, skip progfam ORANT and use
the available files. (Appendix 2 contains an example of
how to recover files from a backed up magnetic tape.) If

not, ORANI must be re-run.

1, It is intended to institute a catalogue of ORANI solutions where each
solution will be summarized on one page (see Appendix 4).
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in the world price would be necessary to increase domestic production

in industry i by 10 per cent?"

From the second group the major choice is between (a) setting
wage relativities between occupations, and (b) allowing wage relativities
to adjust according to supply and demand. For (a), declare N1 and
Q1 to be endogencus. Wage relativities can then be set by using the
components of the exogenous variable FW , and also by the indexation of
wages to CP , the ORANI index of consumer prices. If all components of
FW are zero and all components of the wage indexation parameters HW have
equal values, e.g., 1.0 for 100 per cent wage indexation, 0.7 for 70 per
cent wage indexation, 0.0 for fixed money wages, then wage relativities
are maintained, On the other hand, wage relativities can be changed by
using different values for different components of HW . For (b) ,

declare Q1 and FW +to be endogenous.

From the third group the object is to select 9 from the following

12 variables as endogenous

ER, IM, CM, M, E, BT, IP, CP, IR, CR, FR, LT (See Table 1)

Looked at another way, three of these twelve are to be chosen as exogenous.

There are some restrictions

(1) One of the equations is FR = IR - CR . Obviously
no more than two of these three variables can be
exogenous. For all solutions computed to date, FR

has been exogenous and equal to zero, which implies that
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the percentage increases in aggregate real private
investment and aggregate real consumption are equal. If
this is the case then at least one of IR and CR

must be endogenous.

(ii) In a similar manner :
at least one of BT, M, E must be endogenous,
at least one of CR, CM, CP must be endogenous,

at least one of IR, IM, IP must be endogenous.

(iii) It is to be expected that there are similarities in the
relative weightings of industries in the formulae for
the consumption and investment price indices. If these
weightings are the same, or very nearly equal, and both
these variables were exogenous , then matrix A could not be
inverted. To avoid this possibility, no more than one of

IP and CP should be exogenous.

In addition it is expected that M and E will usually be
endogenous. They were introduced explicitly only for the purpose of
dealing with the problem of percentage changes in the balance of trade
when the balance of trade was zero, It should be mentioned that although
IM and CM will be exogenous to ORANI when the MACRO and ORANI modules
interact, they will frequently be endogenous when ORANI is used in a

stand-alone mode.
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5. NOTES FOR INDIVIDUAL PROGRAMS

Sample deck structures for all programs are given in

Appendix 2. Attention is drawn to the convention for naming new files.

5.1 Data Base (Program PARAMS)

At the current state of development of the programs it is
expected that those data files which are derived from the 1968/9 input-
output tables (i.e., IOTABLES6869, MARGINS6869, R1R2, PDIMPORTS6869)
can be modified only by the ORANI team. They are formed for g = 109
industries,l M=9 occupationszand a particular set of "markup"
industriesg(retail, wholesale, transport, etc.). However, individual
users will be able to modify the parameter file PARAMS6869 for their
own purposes. This is done with a separate program PARAMS which
recreates the file. The contents of the file are 15 SUPERPASSION

matrices, namely :

Investment parameters
1, (dimensions 109 x 1) Bj’ elasticity of rate of return with

respect to the ratio of planned capital stock to current capital stock.
2. (109 x 1) g5 rate of growth of capital stock.

3. (109 x 1) Qj’ gross rate of return/net rate of return.

Elasticities of substitution between imported and domestically produced goods

4. (109 x 1) 0(1), for intermediate usage.

5. (109 x 1) 0(2), for formation of capital.
6. (109 x 1) 6(3), for household consumption.
1. 8See Volume 2, Téble 13(b), page 210.

2. See Volume 2, Table 5, page 154,

3. See Volume 2, page 137.
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Elasticities for household consumption

7.

10.

11,

12.

13,

14,

15.

Program PARAMS

(110 x 110)

(110

(110

(109

(109

(109

(109

(109

(109

x 1)

x 1)

x 1)

Files to be attached

Files to be catalogued :

Approximate CPU time 1 second

N

€,

KL’

LL’

H1,

H2,

H3,

"outside elasticity' of demand.
expenditure elasticity.

"outside' elasticity for complementary imports
P P

(equals last column of n).

elasticity of substitution between primary

factors (labour, capital, land).
elasticity of substitution between occupations.

indexation of exogenous investment to aggregate

real private investment.

indexation of domestic components of other usage
(i.e. government expenditure excluding capital

investment) to aggregate real consumption CR .

indexation of imported components of other usage

to CR .

type of investment (0.0 = exogenous, 1.0 = endogenous).

Approximate cost $1.00

None

TAPE14 = PARAMS6869, 0.14 million characters,

used in EQNS and BACK.
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Data Cards :

A complete set of data cards is required. It is recommended
that the same values be used as in the example in Appendix 2, except for
those variables and values that the user is particulsrly interested in

changing, i.e., if indifferent or uncertain, then follow the example.

(a) Investment parameters. One card for each industry, each containing
1,8,g,Q, in format (I3, 22X, F5.1, 2F5.3), where I 1is the

industry number. The cards must be in the sequence I =1 to 109.

(b) Name cards for parameters 1, 2, 3. One card for each parameter
in format F5.0, 12A6 . The F5.0 is the parameter number,

i.e., 1, 2, or 3 in this case, The 12A6 is available for the

user to specify a name if desired.

(¢) Number of export industries, followed on the same card by the
industry numbers of the export industries. Format 16I5. This in no
way restricts the choice of export industries used in the solution
program ORANI. This specification is only for the purposes of

setting values for Op (see (d) following).

(d) Import substitution elasticities 0%1). 109 values in format 16F5.1 .
The same values are also used for 0%2) and 0§3) . If oy

equals 0.0 or is left blank, then o is set to the default

value of 2.0 for that industry}' For the export industries which were
read in (c) 91 is set equal to 0.5 .
(e) Name cards for parameters 4, 5, 6 .

(f) Marginal budget shares for household consumption, B8 . 110 values

in format 10F8.6

1. This means that if users really wish to set an element of 9y at zero,

then they should use some small positive number, e.g., 0.001.
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(g) Average budget shares for household consumption, o . 110 values
in format 10F8.6 .
(h) Name cards for parameters 7 to 15 .
(1) Types of investment. 109 values in format 16F5.0 .
(0 or blank = exogenous , 1 = "private," i.e., endogenous.)
Investment in industries 14 and 109 must always be exogenous (see Volume 2,
p. 144},
The following parameters do not involve data input but are set within
the program :
Oyi, (currently set at 0.5 for all industries).
oL (currently set at 1.0 for all industries)
Hl’ Hz, H3 (currently set at 1.0 for all industries).
Frisch parameter w (used for computing n, set at -2.18),
5.2 Program EQNS (forms matrix coefficients)
Approximate CPU time 125 seconds

Approximate cost (using P1000)  $90

This job consists of 11 SUPERPASSION jobs, most of which are linked to

other jobs in EQNS and hence have to be done in the correct sequence.

Files to be attached :

TAPE1 = TIOTABLES6869

TAPEZ = MARGINS6869

TAPE3 = PARAMS6869

TAPE4 = RIR2

TAPE50 = PDIMPORTS6869

JIM = SUPERP , compiled version of program SUPERPASSION

OLDPL = CZDATA , wupdate file which contains all necessary data cards.
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Files to be catalogued :

Tape Current No: cbars. Where used
name (million) (apart from EQNS re-run)
12 EQN12 0.85 BACK, SANDX4
13 EQN13 0.48 BACK (for I and K1 only)
14 EQN14 0.24 BACK (for X3 only)
15 EQN567 0.29 ORANI, BACK (for N4 only)
18 EQN18 0.96 EQNS rerun only
22 ALGEBRAZ 1.70 ORANI
51 SPIDER 0.49 BACK {for MP only)
53 ALGEBRA3 0.02 ORANI

Appendix 2 lists the cards required to completely re-run job EQNS.

Partial Re-runs of EQNS

Which parts of EQNS need to be re-run after changing only
parts of the parameter file? A complete run of EQNS takes approximately
125 seconds of CPU, and costs approximately $90. EQNS consists of
11 SUPERPASSION jobs which need to be executed in the correct sequence.
The following table summarizes the component SUPERPASSION jobs, CPU

times, input files required and files catalogued.
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SUPERPASSION jobs in EQNS (in correct sequence of execution)

name CPU time file tape input files required
(seconds) catalogued no. (excluding the data base)
*®
GCAPITAL 3.8 - - -
GPRICE 12.1 EQN12 12 -
GINVEST 10.5 EQN13 13 --
GCONSUME 10.4 EQN14 14 -
GBETA 19.1 EQN18 18 -
*
ALGEBRA1 17.3 - -] pquiz, EQN13,
EQN14 EQN18
ALGEBRAZ 14.1 ALGEBRAZ 22 f Q ’ Q
FACTOR 5.0 EQN567 15 -
IMPORTS 20.3 SPIDER 51 -
*
SPIDER
UPGEB3 7.7 ALGEBRA3 53

* These jobs must be run in pairs as indicated.

If any changes were made to PARAMS6869, then one response
would be to completely re-run EQNS. However, changing a single set
of parameters will usually effect only a subset of the SUPERPASSION
jobs in EQNS. Thus costs are minimized by re-computing only those
files which will be changed. The following table shows which SUPER-
PASSION jobs need to be re-run if a parameter is changed, and the
associated CPU time. This time is to be compared with 125 seconds
for a full run of EQNS. At a later date it is intended to rewrite

EQNS in such a way that most of these times will be reduced considerably.
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Parameter :obs to be Te-run CPU time
changed SUPERPASSION j (seconds)
B.» Gi» Q.. Hy GINVEST, ALGEBRA1l, ALGEBRA2, 54.1
Zype gf iniest UPFLY, UPGEB3
o, 0,, Hg GBETA, ALGEBRAl, ALGEBRA2, 83.0
IMPORTS, UPFLY, UPGEB3
Ogs My € GCONSUME, ALGEBRA1, ALGEBRA2, 74.3
IMPORTS, UPFLY, UPGEB3
Oprs oL FACTOR 5.0
H, GBETA, ALGEBRA1, ALGEBRA2 50.5

The procedure for running such a job is :

(1) Attach file CZDATA and compile the required SUPERPASSION
decks.,

(2) Attach IOTABLES6869, MARGINS6869, PDIMPORTS6869, RIR2,
PARAMS6869, SUPERP.

(3) Attach all files which were previously catalogued by EQNS

and are now required as inputs to the current job.

(4) Run the SUPERPASSION jobs, cataloguing files where

necessary.

Appendix 2 shows the deck of cards required to re-run EQNS

after only the investment parameters have been changed on the parameter

file.
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5.3 Program ORANI (basic ORANI solution)

Approximate CPU time 85 seconds

Approximate cost (using P1000) $65

Files to be attached :

TAPEL5S = EQN567
TAPE22 = ALGEBRA2
TAPE53 = ALGEBRA3

Files to be catalogued :

Current No. chars, Where
Tape name {(million) Contents used
24 ZC1 3.07 Elasticities for basic SANDX4
solution. Also, lists BACK
of export industries, PIE
endogenous variables etc.
25 z81 1.22 Data used to form SANDX4
elasticities for PN
26 ZX1 0.14 Data used to form SANDX4

elasticities for XN

Error messages for program ORANI are described in Appendix 3.

Data Cards

A complete set of data cards is required. It is recommended
that the same values be used as in the example in Appendix 2, except
for those variables and values that the user is particularly interested

in changing, i.e,, if indifferent or uncertain, then follow the
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example. It should be pointed out that all results will depend on the
choices of export industries, wage indexation, etc., even if the user is
not specifically interested in say exports or wages. At the current stage

of development, the values for NG, NH and NN must not be changed from 109, 9
and 1. ’

(a) NG,NH,NN,NEX,NB,NSV in the format 6I5 where

NG = number of industries, currently 109

NH = number of occupations, currently 9

NN = number of types of land, currently 1

NEX = number of export industries, e.g., 11

NB = number of vector variables used in the calculation
(= 25 or 29). 29 means include all variables in the
basic solution. 25 is a shortened form which omits
Q4, F1, F2, F3.

NSV = must be zero or blank. It is concerned with an option

which is still under development.

(b) Specification of export industries

NEX + 1 industry numbers in format 16I5. These are the NEX

export industries which must be followed by a dummy industry - 1 .

(¢) Specification of endogenous variables

All vector variables in the reduced form of the ORANI equations
are listed in Table 1 (see the first 29 positions only). The
division of variables into endogenous and exogenous is made by
specifying the endogenous variables, of which there must be Z2ZNG +

2NH + NN + 9. By implication the remaining variables are exogenous.
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There are one or more cards for each endogenous variable.
Ignoring omitted variables, the cards must be in the sequence given in
Table 1. The first card for each variable contains in format A2, 8X,
215 the symbolic name for the variable (see Table 1), the number of
components to be declared endogenous, and a ''code number.!" The "code
number' controls the format for the cards immediately following. These
specify which components are to be endogenous. Rules for the code

numbers are as follows. See Appendix 2, program PIE, for examples.

If all components are declared endogenous then the "code number

is ignored, and the next card should refer to a new variable.

1 means that component numbers will be read one at a time in

1
format 16I5, with the last followed by a component - 1.

N (not equal to 0 or 1) means that components will be read in

N sets in format 8(2X, 2I4). Two numbers are read for each

set - the first and last numbers of the set. The last set is
1

followed by a dummy set - 1 - 1. For example, 10 14 60 60

- 1 - 1 would declare components 10, 11, 12, 13, 14, 60 to be
endogenous. It is not possible to read a single set as this

would have N = 1 ; instead, break the single set into two sets.
The last card in the endogenous set is blank.

(d) Wage indexation parameters (Hw)

NH values in format 10F8.0 . These numbers describe how

the wage rate in each occupation is indexed to CP , the ORANI

1. The program uses the "- 1's" to check that the correct number of components
or sets has been read. Omission of relevant '- 1's" will stop the
program.
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version of the consumer price index. Typical values are 1.0 for

100 per cent wage indexation and 0.0 for fixed money wages.

Employment weights

NH values in format 10F8.0 . These are proportions of the
workforce (measured in numbers of persons) employed in each
occupation. They are used in the calculation of LT (total

employment). The sum of the proportions should equal 1.0.

Export demand parameters, Yy

NG values in format 10F5.2 . These values are reciprocals
of export demand elasticities. The program requires values for
all industries. The values for '"non-export" industries are
relevant only for calculations in which exogenous changes in

exports are made. We have arbitrarily used vy = 0.05

for such industries.

Indexation of other costs (Hé)

1 value in format F8.0 . This scalar is expanded within
the program to a vector of length NG . H6 describes how other

costs are indexed to CP . Normally 1.0 .

5.4 Program SANDX4 (back solution for PN and XN, the endogenous

components of S and X4)

Approximate CPU time 11 seconds for PN, 3 seconds for XN

Approximate cost $11 for PN, $3 for XN
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Files to be attached :

TAPE24 = ZC1
TAPE25 = 1ZS1 (for PN only)
TAPE26 = ZX1 (for XN only)

Files to be catalogued :

The output files consist of elasticities which can be printed by program

PIE.
Tape Current No. chars. Content
P name (million) ontents
*
31 ES1 1,22 Endogenous components of export
subsidies PN
*
32 EX1 0.14 Endogenous components of

exports XN

*  The numbers of characters in these two files depend on the number
of export industries. The sum of these two numbers will always
be approximately 1.36 million characters.

Data cards :

Two cards only. Each reads NR,LE,LN in format 315 where

NR = number of endogenous components, which depends on the value of
NEX used in ORANI. For example, NR = 98 for PN, NR = 11 for XN.

LE = tape number for input file (25 or 26).

LN = tape number for output file (31 or 32).

If a back solution is required for only one of these two variables then

put NR = 0 on the second card.
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The back solution for domestic prices is given approximately by
p, = PM+ ER+ S - yx(4)
1 1
(see Vol. 2, equations (6.2 and (9.12). The matrix coefficient of
Py» mr(j4), is an identity matrix except for small perturbations

in the margins columns.)

5.5 Program BACK (back solution for X3, PI, I, K1, N4, MP)

Approximate computing times and costs are summarized in the table below.

Files to be attached :

TAPE3 PARAMS6869 (for K1 only)

TAPE12 = EQN12

TAPE13 = EQN13 (for I and K1 only)
TAPE14 = EQN14 (for X3 only)
TAPE15 = EQN567 (for N4 only)
TAPE24 = ZC1

TAPE51 = SPIDER (for MP only)

Files to be catalogued :

The output files consist of elasticities which can be printed by program PIE.

Tape Cﬁi;:nt Contents %zgcsigz;
33 ZX3 X3 (consumption, by industry) 12
34 ZPI PI (price of capital) 11
35 ZIN I (investment, by industry) 14
36 ZX1 K1 (capital stocks for next year)  14+1
37 ZN4 - N4 (employment, by industry) : 9
38 ZMP MP (imports, by industry) 20

* Cost in dollars (for priority P2000) is approximately equal to the
time in seconds.
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The size of each file is approximately 1.36 million characters. Hence
the total size for six files is approximately 8.16 million characters.
The back solution for K1 must be run in conjunction with the back
solution for I ; the additional computing time is less than one
second., Apart from this the back solutions can be run independently
of one another., In fact is is recommended to run them separately so
as to avoid the possibility of the job terminating before the earlier

back solutions have been catalogued.
Data Caxds 1 card (in format 1X, F9.0) which specifies the value ~f HE

(see page 28(g))}. Normally 1.0,
6 cards, one for each variable in the back solution in the

order X3, PI, I, K1, N4, MP. Format 2X, I3. I1f the number on the card

is zero, then the back solution for that variable is omitted. If the

number is non-zero, then the back solution is carried out.

5.6 Program PIE (print impact elasticities)

CPU time is typically a few seconds

Cost is typically a few dollars.

Times and costs will vary greatly with the selection of results to be

printed.

Files to be attached :

File ZCl is required for all PIE jobs. The other files are attached

only if they are to be printed,

TAPE24 = ZC1 (basic solution, required for all PIE jobs)
TAPE31 = ES1 (for PN)
TAPE3Z = EX1 (for XN)
TAPE33 = ZX3 (for X3)
TAPE34 = ZPI1I (for PI)
TAPE35 = ZIN (for I)

TAPE36 = ZK1 (for K1)
TAPE37 = ZN4 (for N4)
TAPE38 = IMP (for MP)

The output is on the line printer.
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To obtain multiple copies use control cards :

In the tables
variable, and each column
are printed in format F10.
row and column headings.

results are printed after

PIE(,0UT)

REWIND (OUT)

COPYSP (OUT, OUTPUT)
REWIND (OUT)

COPYSP (OUT , OUTPUT)

of results each row refers to an endogenous
refers to an exogenous variable. The results

4, 12 columns across the page, and with labelled
Row and column totals across the printed

the last column and below the last row.

Each result is the percentage change in the endogenous

variable which would arise from the specified increase in the exogenous

variable (with all other exogenous variables being held constant). In

the case of BT (balance of trade) the changes are expressed not as

percentage changes, but as changes in units of $1 billion (1,000 million).

Error messages for program PIE are described in Appendix 3.

Data cards (see Appendix 2 for an example)

The data input consists of one or more sets of elasticities,

where each set consists of the following four parts :

(1) Summary card

Read NTX, NTN(I) where I -equals 1 to 9, NSW,NST in format

(1X,14,915,5X,2I5) where
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is the total number of exogenous variables. NTX=0 or blank is

used to indicate the end of data.

NIN(I) 1is the total number of endogenous variables of type I . The 9

NSW

components of NTN correspond to the endogenous variables from the
basic solution (I=1), and 8 variables obtained from the back solutions,
namely PN, XN, X3, PI, I, XK1, N4 and MP. The maximum numbers of
components allowed for these variables are 246, (109-NEX), NEX, 109,
109, 109, 109, 109, 110 respectively. For each set, only one of the
NTN(I) on the summary card can be non-zero. If the endogenous
variables are to be the same as for the preceding set, then use

- NTN(I) and omit part (3).

non-zero means that only the row total of the specified elasticities
(i.e., the total across the specified exogenous variables) will be

printed. This is useful for across-the-board changes in tariffs.

NST=1 means that elasticities which were computed with respect to (1+T)

(2)

as the exogenous variable, where T is the tariff rate, will be convert-
ed to elasticities with respect to T. In order to do this a set of
tariff rates will be read in part (4). The option is desirable

for most tariff calculations.

Specification of exogenous variables

The formats and options are similar to the specifications of endogenous

variables in ORANI. However, on the first card for each variable, column

25 is now used to indicate whether or not values for the exogenous changes

are to be read after the exogenous components have been specified. 0 or

blank means set all changes to 1.0 , i.e., the results will be elasticities.
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1 means that one number will be read in format F5.0 and all changes will
have this value. 2 means that values will be read for all relevant

components in format 16F5.0 .

If the number of exogenous components is set equal to the
total number of components for a variable, then the program will select
only all those components which are exogenous, and use these. For example,
if 109 exogenous components were specified for X4 the program would

automatically omit the export industries because they are endogenous.

After specifying all the exogenous variables and their values

there must be a blank card,

(3) Specification of endogenous variables
This sequence of cards is omitted if NTN(I) on the summary card is
negative. The formats and options are the same as for the specification

of endogenous variables in ORANI. The last card in this sequence must

be a blank.

For variables outside the basic solution, results can be
printed for only one vector variable at a time. For the variables
PN and XN, if the numbers of components are specified as 109-NEX and NEX
respectively then the program will automatically select all those

components which are endogenous. (NEX is the number of export industries.)

(4) These cards are included only if NST=1 . Read 110 tariff rates

in format 10F5.2 , even if not all 110 are needed.

The end of data is indicated by a single blank card,

i.e. a summary card with NTX=0 or blank.
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Appendix 1 - Changes to the ORANI Programs

Following is a list of changes to the current versions of
the programs which are either in progress or under consideration.
Many of the changes are concerned with computing efficiency and the
ease of using the programs; others are concerned with minor changes to
the theoretical structure of the model. The latter are mostly within

the scope of the model as described in Volume 2.

1. Restrict the computations and cataloguing of files to only
those exogenous variables which are of interest to the user. This will

reduce computing times and computing costs appreciably.

2. Efficient re-computation of results when the A matrix is

altered slightly.

3. Efficient re-computation of results when a small number of

variables is interchanged between the endogenous and exogenous sets,

4, Incorporate into the model the number of households (q) ,

or some other appropriate measure which relates consumption to the size

and structure of the population.
5. Allow for technological change,

6. Model 18 occupations so as to allow for male employment and

1
female employment separately.

7. Rewrite program EQNS so that re-computation of matrices as

a consequence of changes to the parameter file is more efficient.

1. Eighteen occupations were used for a paper by Peter B. Dixon, B. R. Par-
menter and John Sutton, "Some Causes of Structural Maladjustment in the
Australian Economy," presented at the Winter School of the N.S.W. Branch
of the Economic Society of Australia and New Zealand, July 29, 1977.
This option is not yet available for general use.
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8.  Compute the exact back solutions for P - These will

replace the fairly good approximation described in Section 5.4.

9. Read the indexation parameters Hl, HZ and H3 into program
ORANI rather than set them in file PARAMS6869. The user will then be

able to adjust them easily without the need to re-run programs PARAMS

and EQNS.

10. Include the rate of return variable X (see Volume 2,

equation 10.8) in the basic solution rather than eliminating it in the

algebra as at present. This means that A can be set exogenously if
required.
1 . +
11. Use the CRETH formulation for rural industries.

It is intended to issue supplements to the manual from time
to time as the programs are changed. As far as possible the changes

will be such that existing files and data decks are compatible with the

revised programs.

1. See Peter B. Dixon, D. P. Vincent and Alan A, Powell, '"Factor
Demand and Product Supply Relations in Australian Agriculture :
The CRESH/CRETH Production System," Impact of Demographic Change
on Industry Structure in Australia, Préliminary Working Paper
No. OP-08, Industries Assistance Commission, Melbourne,
November, 1976.
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Appendix 2 -~ Sample Deck Structures

Sample decks, including both control cards and data cards, are

given for the programs in the order ORANI, PIE, SANDX4, BACK, PARAMS, EQNS,

and EQNS (partial re-run). There are also examples of how to backup files
on to magnetic tape and how to retrieve such files. The jobs for ORANI and
SANDX4 also include usage of PIE; which is normal practice. These sample

decks are stored as card images on one file, JSMANUAL, which can be accessed by

ATTACH (A, JSMANUAL, ID=DIAXOR,MR=1)
The decks are in the sequence given above, and are separated by end-of-
section cards. Within each deck the cards are stored exactly as printed, e.g.,
*B0OS is stored as 4 characters (¥,E,0,S) not as an end-of-section card. Users
may find it convenient to modify these decks for their own purposes via inter-
active terminals. On the other hand, IMPACT files, i.e., those on

ID=DIAXOR,SN=DTB2344, must not be altered.

It is important to check every option on each control card, and
every item on each data card. In these examples the newly created files are
catalogued on COMMON under the user's charge code. The file names are the
same as those used throughout this manual, except that they are now preceded
by a mnemonic (provision is made for two additional characters in these
examples) which identifies the user and perhaps the application. To avoid
book-keeping problems we must insist that file names be different from those
used by the IMPACT team for the ''standard" solution. The system just
described gives every:file a unique name, and also retains the standard
nomenclature. It is important to use the retention period option RP ;

otherwise the files will be lost within one day.
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ORANI

This example computes the ''standard'" solution, which

includes full indexation of wages to CP, slack labour market, exchange

rate exogenous, CR and FR exogenous (for FR = 0, this implies

i = SR = &g where gr denotes real government expenditure. 8

fully indexed to CR).

The same job also prints the effects of a 7 per cent

is

devaluation (ER = +7) on outputs, wages, demands for labour by occupation

and the macroeconomic variables,

®CYJ
ORAMI(TLTT, PL%0n)
CoMMON, ‘
MOUNT (VSH=PHEST &, 5 THo3a4)
ATTACH(OLTS, avanIL i, iCz0]AXCGR,SNeDTR2344  Rs])
LIBRARY (QL18)
ATTACH(TAPELS, ELNSaT, 10sDTAXUR, SNaD 182344, Mk=1)
ATTAQH(TaPEEa’ALGEBQAE,ig;glgxaq,gmsnTﬁgjau,%Qzl)
ATTACH(TAPESS, ALGESPAS, IDENTAKUR, SN2DT32 544, MRS )
REQUEST (TAPERY, wPF , 850 0MPON) | |
REQUEST (TAPEZR, wFF , SHal{imMin)
REGUEST(TAPER6A, «PF, SNz OMMON)
ORANT,
CATALOG (TAPER4, o oZC1 ¢ INz0cnosarP3a,)
CATALOG(TAPER2S, 4251 TiizaeosasriFag,)
CATALQG(TAPEB.&...4)‘!:T~(}:'°°°*°’Rp=“)
REWIND(TAPEZA)
P1k.a
®EQ3
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PIE
This is a rather artificial example which illustrates the
usage of the various options. It uses files for the basic solution
(ZC1) and the back solution for exports (EX1). The data is labelled
in 5 blocks A to E for the purposes of description. If EX1 didn't

exist, then part D would have to be omitted.

A The effects of specified changes in the exchange rate and
selected world prices on selected outputs, all wages, selected rental
prices for capital, and the ORANI index of consumer prices. The
specification of exogenous changes and the selection of components

are done in a variety of ways for the purposes of illustration.

B The effects of reducing all tariff rates by 10 per cent,
i.e., to 90 per cent of their original values. The endogenous variables
are the same as for A . Note the entries for NSW and NST in columns

60 and 65 of the first card. NSW = 1 means that only total effects

are printed; the effects due to individual industries are not printed.
For NST = 1, which means that the 10 per cent reduction applies to the
tariff rate and not to l1+tariff rate, it is necessary to read all the

tariff rates, even if only a subset of them is to be used.

C A repeat of A but with different values for the

exogenous variables.

D Back solutions for exports with respect to the same exogenous

changes as A . This uses files ZC1 and EX1

E Elasticities of selected outputs with respect to exogenous

wage changes.
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*CYJ

PIE,

MOUNT (VEN=PMOST 3, aN=0TB2344)
ATTACHCOLIB, AMDRANILIR,IN2DIAXUR, SH3DTH2344,MR=21)
LIBRARY (UL 1) S o
ATTACH(TAPEZ4,201,I0sDIAXOR, SNenTB23d4,MR=1)
ATTACH(TAPERA,EX1,1D=0TAXGR, SNEDTEZ344)

P1E,
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SANDX4

This example computes the back solution for exports, and
then prints the effects of 3 per cent revaluation of the Australian

dollar (ER = -3) on the exports in the 11 exporting industries.

Back solutions for subsidies require the time limit

parameter T17 ; it can be omitted for back solutions for exports.

*CYJ
SANDX4(T1T7)
MOUNT (VENSPaLS13,5n8s0THAS44)
COMMON,
ATTACH(OLIB, AMORANILIG, I0=DTAX0R,SNeTAP344,MR21)
LIBRARY (UL 18B)
ATTACH(TAPER4,7201,1D=01AX0R, SNeiTR2344,MR21)
ATTACH(TAPER®, ZX1,10sRTAX0R, SNE0TR344)
REGUEST(TAPE3R, PF, Sri=LOMmMON)
SANDX4,
CATALOG(TAPESE, . oEX 1, I0R 00000 kFa00) -
REWIND(TAPEZZ)
PIE, . o ;
*E08 ‘

11 26 3e _ o

@ :
*E0S ,

i 11
ER 1 : b
=3,0

XN ' 11

*E0T
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BACK

This particular example computes the back solution for
investment. Although the program can be used to compute several back
solutions with one set of data cards, it is inadvisable to do so as
an error in the later back solutions (including time 1limit) will stop
the program before the earlier back solutions are catalogued. The
only back solution which needs to be combined with another is KI

The times taken for the different back solutions vary considerably.

®EY)

BACK(TE7,RP104d)

HQUNT(VSN=PMC513,3N=UT§23H4)

COMMON, ,

ATTACK(OLIB, AMDRANILIR, JNeR1AKOK, SNeDTB2344,MR=1)
LIBRARY (OLIr)
ATTACH(TAPEaa,ZC;,ID:DIAXQR,SN=DT8234a,mR=1}
ATTACH(TAPﬁia,EﬂNla,ID:ﬁIAXDR,SNsoTBES4ﬁ)
ATTACH(TARE (3, EQN]3, I0sDIAXDR, SNENTRR2344)
REQUEST(TAPESS, xPF, SNsCOMMON)

BACK, . .
CATALDG(TAPEBSvquIWIIn=-ouaee0Rp$anJ
*EOS |
1¢7
i

*EOL . e e -
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PARAMS
This example recomputes file PARAMS6869 as it has been used

for most of the solutions to date, including the '"standard solution"
described in the ORANI example above, The parameters are the same as

those described in Volume 2.

kCYJ

PaRAMS,

MOUNT IVENzPACH1 8, 8N 0T 0A344])
COtMON, ’
ATTACH(OLIN, AnUIRANTL T4, T020TAXUR,, 8M=LT323404 ,Mke])
LIBRARY (O I4) '
REGUEST{TAPE LU, xPF, SNafnMMON]

PARAMS,
CRTALOG(TAPE LY, , PARAMEGBAD, 1D8, 4000 s KFE )
YE0S _ ; Fe
1 1223 141 1583 1859 3yl ©Ee 1630
2 1357 1e# 1699 126 336 129 1540
3 484 56  wid3  BRA 231 297 1n3k
4 985 144 1329 256 282 491 184w
5 44 16 3241 189 118 2984
& 724 414 1199 9190 299 119 Leyd
7 48,5 12,0 PR 34 487 17%&
] 2hy K 234 115 2697
9 198a 5 196 187 @ge 2962
1@ 1P&T  3a7 Bz Peid 1711
11 1ev3 339 #n&R 2y 1711
12 195 199 o pea 2a¥ 1711
1% ass  1ga 2873 209 1711
14 1va B 2rw 1711
15 379 2464 48%  1pw QZT9
16 447 167 372 1ub 2379
17 111 115 299 117 2379
18 32 19 155 111 2364
19 135 4% 186 131 2379
20 297 1%4 4893 1pe 2379
21 bE i B4 243 20717
2é 376 L4k 349  1pk 2379
23 113 39 152 143 2379
24 381 131 229 wBH 1550
25 e g 329 WRAE 15§D
26 153 142 bvn 134 1AD3
27 33 3 2r2 115 23719
28 146 134 158 143 2379
29 9h Bg 187 143 2379
30 57 K3 159 14% 2379
31 e3 21 664 w96 R3T9
32 37 36 &Y 172 1952
33 Te 64 bud  WRS 1594
34 99 114 C6RU PYs 2379
35 1% 112 453 11@ 1879
36 4¢ 51 03 094 115% B

37 234 23 eBn 118 2216
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41
42
43
44
45
46
47
48

52
51
52
53

55
56
57
58

60
61
62
63
64
65
66
67
68

39
156
140
13%
19%
147
491
34
196
493

84
eie

84

81

9u
682
112
2re
184

94
197
124

15855
BB
e4n
248
49g

1237
134

54

49

119
ta7
£33
b1
97
269
33
144
@31
34
47
3e6n
167
939
592

1424

4421
3563
756
247
1895
289
584
413
1975

1262

946
385
1373

29
145
196
854
73
ujl
146
142
14
218
a1
21dé
72
B4
1véA
1
92
£3
HA
%4
7e
af
428
244
2nn
207
346
1459
58
23
20

15-13]
149
32h
16
121
337
41
187
171
46
b
BEh
43
241
Jad
2482
404
2589
483
158
1674
256
515
364
322
Ba7
6Es
gd6
2l2ea
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S8
19%
23m

868

b
268
312
312
161
152
406
$1a
264
i6e
152
154
248

324

313
513
313
313
213
213
46%
465
465

877

276
214
eré
304
214
2en
414
bR
558%
6@
BB
354
2oz
g4
294
a9a
292

p9e
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BACKUP

This example backs up files ZC1, ZS1 and ZX1 on COMMON on
to magnetic tape, and also on to a duplicate magnetic tape. The tape
label is BACKUP211077 ; the dayfile will specify the tape numbers.
All files to be backed up should be on only one set, i.e., on only
one of COMMON, SYSTEM and IAC disc.

xCY.J
BACKUP (T17,n0L.¢)

STAGE (TAPEA,PE,RUST, i)

STAGE(TARPER,PE,POST, &)

LABEL (TAPEA, W, T2949, LeSRACKUP211077%)

LABEL (TARPES, %, T=349, L =5RACKUP211477%)
ATTACH(FUSE,FUSF,MRz1)

LIBRARY (x,FUBE)

CoMMENT, THIS IS FuR BACKUP FROM COMMON
COMMENT, =11 THE NEAT 2 CAKDS FOR BACKUP FROM SYSTEH
COMMON,

SETNAME (COMMIN)

KEEP(TAPEA)

REWIND(TAPEA)

COPY(TAPEA,TAPEH)

*E0S

ZCiLID*»a.e.”CYﬁ’)

281 (I0=,,,0.0s0Y51)

I (D= 00000, CYRL)

wEDT

GETBACK

This example retrieves files ZCl and ZX1 from a backup
tape and puts them on set COMMON. The tape number (VSN) and tape label (L)
must be the same as those used in the corresponding backup job.
The retention periods are 10 days. Note that the default value for
RP is 999, 1If a file with the same name and cycle number is already
on the set there will be no retrieval and the job will skip to the next

file.

xCYJ

GETSACK (NL1)

STAGEcTApglppgp \/5?\;:9,!%1&)‘ R
LABEL(TAPEL, R, LESescsocosscnnd)
ATTACH(FUSE,FLISE,MR21)

LIBRARY (»,FUSE)

COMMENT, THIS IS FOR GETBACK TO [OMMON
COMMENT, OmLT NEXT 2 CARDS FOR GETBACK TD SYSTEM
COMMAON 4 : e
SETNAME (CAMMON)

FETCH{TAFEL)

®E(S

ZCI(Ingoenea’CYsalR?slg) . - e
le(ID=eooo.”C\’=1,RP=1MJ

*EQT , L
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Appendix 3 - Error Messages for programs ORANI and PIE

The programs are designed to stop when certain errors or
inconsistencies are detected in the data. The errors are indicated
by "STOPxx'" near the end of the listing of control cards. In some
cases there is also a message at the end of the usual lineprinter
output. The true error will often not be the error indicated. Due
to the omission or inclusion of data cards the program can get out
of step. It is then a matter of working back through the data cards

to find the error.

The programs do include some other STOPs and messages which
are concerned with programming errors rather than data errors. They
might occur if the data makes the program get out of step. In all
cases the data card formats and contents should be checked thoroughly.

Contact John Sutton if all else fails.

STOP's for program ORANI

STOP10 with message "error found at vector .., check number of components
in vector, and also total number of endogenous components''.

This can be caused by

(a) total number of components read exceeds the total number of
endogenous components (in the basic solution),

(b) set of individual components (e.g. industries) or strings of
components not terminated with -1

(¢c) component number equals 0 or blank,

(d) number of components read in a string not equal to the total
number specified for that variable.

(e) incorrect number of strings.



STOP11

STOP13

STOP14

STOP15

STOP16

STOP16

52.

unrecognised variable name.
no blank card at the end of specifying all endogenous variables.

with message "0.00000" . Matrix A is singular; the division of
variables between endogenous and exogenous is probably not

sensible in an economic sense,.

with message '"all zeros in row (STOP15)/col(STOP16).. of
Matrix A", i.e. all zeros in specified row of A ., Probably

not a meaningful choice of endogenous variables.

(without a message). The set of export industries is not
terminated with -1 . Perhaps an incorrect number of export

industries has been specified.

with a message. As for STOP15, except for columns instead

of rows, If this happens, contact John Sutton.

STOPS for program PIE

STOP10

STOP11

STOP12

STOP13

STOP14

with message. Error in endogenous variables. See STOP10 for
ORANI for details, except that ''total number of endogenous

components' now refers to total to be included in printout.
unrecognised variable name in reading exogenous variables.

unrecognised variable name in reading endogenous variables

for back solution.
no blank card at the end of specifying all exogenous variables.

no blank card at the end of specifying all endogenous variables.
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Catalogue of Computed ORANI Solutions - Page Number

(Use V to indicate the same as for the standard solution)

1. Separation of variables into endogenous and eXogenous
(Some solutions may not conform to this division, or to these
particular numbers of variables in each category.)

(&) 2g + 1 endogenous "industry' variables all X, all Q2, Q3
() 2M  endogenous "labour” variables all Ql, all N1
(c) 3 exogenous 'macro' variables ER, CR, FR

Parameter file See ORANI Computing Manual, Program PARAMS, example in Appendix 2

3. Export industries 1 2 9 10 11 12 15 22 27 60 61
(a) wage indexation 1.0

4, Parameters supplied to program ORANI
(b) other See ORANI Computing Manual, Program ORANI, example in Appendix 2

5. Computer Files

Default |Tape| File Name |Cycle] Date S De‘c?ils of backup
File Name |No, used No, |Created 1a§§§ n32£é)
3
IOTABLES6869 1 | IOTABLES6869 7 15,3.77
MARGINS6869 2 |MARGINS6869 4 4.,3.77 6247
RIR2 4 |RIR2 1 |25.2.77 $ORANI770317$
PDIMPORTS6869 | 50 |PDIMPORTS6869| 2 22.2.77 ! 17.3.77
PARAMS6869 | 3 | PARAMS6869 7 7.6.77 A
R R VA I 5 0 STy | R
EQN13 13 |EQ 6.
EQN14 14 |EQN14 1| 300577 ||PTOR FBACKUP230677§
EQN18 18 |EQN18 2 30.5.77 and Y
EQN567 15 |EQN567 T 131.5.77 |[a11 SN =
ALGEBRA?2 22 |ALGEBRA2 1 8.6.77 || (pTB2344)
SPIDER 51 |SPIDER 1 8.6.77 || (1AC -
ALGEBRA3 53 |ALGEBRA3 1 8.6.77 ¥ disc) [N
ZC1 24 1ZC1 2 ’ 8091
Z81 25 |z81 2 } 9.6.77 $BACKUP230677$
ZX1 26_|2X1 2 A 24.6.77
ES1 31
EX1 32
ZX3 33
ZP1 34
ZIN 35
ZK1 36
ZN4 37
ZMP 38
N This is the STANDARD solution. It was used for the tariff
6. 'NOTES experiment reported in Volume 2 and also in a paper presented

at the ANZAAS Conference, Melbourne, August, 1977
(Dixon, Parmenter and Sutton)

Slack labour market.

Name } (’(a(w L tt

IMPACT

Department 1

Date 1

12 October 1977
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Catalogue of Computed ORANI Solutions - Page Number

(Use V to indicate the same as for the standard solution)

1. Separation of variables into endogenous and exogenous
(Some solutions may not conform to this division, or to these
particular numbers of variables in each category.)
(a) 2g + 1 endogenous "industry'" variables v
d) 24  endogenous ''labour" variables all Q1, all N1 (except occ.4),
(c) 3 exogenous 'macro' variables ER, CR, FR FW{occ.4 only)
2, Parameter file v~
3. Export industries v’
4, Parameters supplied to program ORANI (a) wage indexation 0.7
() other v~
5. Computer Files
Default Tape| File Name |Cycle| Date ID § SN Det?ils of backup
File Name |No, used No, [Created ape mos.,
label, date)
IOTABLES6869 | 1 | ]
MARGINS6869 2
RIR2 4
PDIMPORTS6869| 50
PARAMSESE0 T
EQN12 12
EQN13 1317 7
EQN14 14
EQN18 18
EQN567 15
ALGEBRA2Z 22
SPIDER 51
ALGEBRA3 53 1)
2C1 24 | ANZAASZC1 4 1} | : 2626
Z81 25 | ANZAASZSI 3|7 16.8.7] DIAXOR }$BACKUP240877$
zZx1 26 | ANZAASZX] % DTB2344 24.8.77
ES1 31
EX1 32
X3 33
ZP1 34
ZIN 35
ZX1 36
ZN4 37
ZMP 38

Used for a paper presented at the ANZAAS Conference, Melbourne,

6. NOTES August 1977 (Dixon, Parmenter, Sutton).

Slack labour market for all occupations except skilled blue collar
(metal and electrical).

Name § ° LWCN \()L\_Zt:_\.
4

Department :  1MpaCT

Date ' 12 Qctober 1977
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Catalogue of Computed ORANI Solutions - Page Number

(Use V to indicate the same as for the standard solution)

1. Separation of variables into endogenous and exogenous
{(Some solutions may not conform to this division, or to these
particular numbers of variables in each category.)

(a) 2g + 1 endogenous "industry' variables +~
)] 2M  endogenous '"labour' variablesv'with M = 18
(c) 3 exogenous 'macro' variables ER, BT, FR
2, Parameter file
3. Export industries v’
4, Parameters supplied to program ORANI (a) wage indexation all 1.0
(b) other weights for LT modified to allow for 18 occupations
5. Computer Files
Default  |Tape| File Name [Cycle| Date D & SN Det‘altlse"f backup
File Name |No, used No, |Created ape nos.,
lgbel, date)
IOTABLES6869 1 | IOTABLEAG 1 19.9.77 |+ DIAXOR 8306
MARGINS6869 2 | v DTB2344 $BACKUP171077%
RIR2 4 | v 17.10.77
PDIMPORTS6869 | 50 | v/
PARAMS6869 IS T
EQNi2 12 [AGN12 1 | 19.9.77| T
EQN13 13 | v
EQN14 14 [V
EQN18 18 | v
EQN567 15 |AGN567 1 L
ALGEBRA2 22 | AGGEBRA2 1 }19'9'77 }T
SPIDER 51 | v
ALGEBRA3 53 | v~
2C1 24 |AG 2 21.,9.77 | +
81 25
ZX1 26 | AGX 2 21,9.77 1 t
ES1 31
EX1 32
ZX3 33
YA 34
© ZIN 35
ZK1 36
ZN4 37
ZMP 38
This was used as background material for Mr. Parmenter's contribution
6. NOTES to a panel discussion, Ag. Economics Soc., Melbourne, 28 Sept. 1977,
Data base and programs modified as needed to allow for 18 occupations -
male and female treated separately in each occupation.

Wage bills for industries 1 to 9 modified by removing imputed
wages and adding them to fixed capital.

Name 3 /j‘,oéw 94),«,-\;57‘:‘;)
Department 1 IMPACT
Date ! 12 October 1977
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Table 1 : Variables Used in ORANI Solutions

Lists of Endogenous and Exogenous Variables must be Input in the following sequence :

No. of
compo- Description and Volume 2 Notation
nents
1. X g domestic output, Xxj
2. X4 g exports, x£4)
3. FE g shift term for world price ($US) for exports, f?
4, S g subsidies (S = 1 + rate of export subsidy), s
n
5. PM g+l world price ($US) for imports, P2 and Pg+1
6. T g+l tariffs (T = 1 + tariff rate), tj
7. ER 1 exchange rate (= $A/$US), ¢
8. Q1 M wages ($), P(g+2) (1m)
9. Q2 g rental price of capital ($), P(g+2)2j
10. Q3 n rental price of land ($), P(g+2)3
11, N1 M demand for labour (man-hours), -
12. N2 g demand for capital, kj(O)
13. N3 n demand for land, n
14, IM 1 aggregate investment ($), i
15. CM 1 aggregate consumption ($), c
16. M 1 aggregate imports, m
17, E 1 aggregate exports, e
18. BT 1 balance of trade (exports - imports) in § billions, AB
19, 1IP 1 investment price index, 5(2)
20. CP 1 consumer price index, £
21. 1IR 1 real investment, ip
22, CR 1 real consumption, c¢p
23. FR 1 FR = IR - CR, fp
24, LT 1 aggregate employment, i.e., aggregate demand for labour
{man-hours), u
25. FW M shift terms for wages, fg+2)1m
26, Q4 g shift term for other costs ($), f(g+3}j 5
27. Fi g shift terms for exogenous investment® | (2) (5)
28, F2 g shift terms for other usge (domestic compdnents), £;]
29. F3 g+l shift terms for other usage (imported components), fgg) and féf%
g?: g% % variables 30 to 33
32. S§3 1 not yet in operation
33. 5S4 1
34, PN g endogenous components of export subsidies S
35. XN g endogenous components of exports X4 3
36. X3 g consumption (of domestically produced goods), x£ )
37. PI g price of capital, T3
38. 1 g investment, y.
39. K1 g capital stock” for next year, k(1)
40, N4 g demand for labour, by industry, X(g+2)1j
41, MP g+l imports
NOTE : An increase in the exchange rate means a devaluation of $A with respect to $US.

* Meaningful only for industries with exogenous investment, as specified on
parameter file.



