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HCW TC USE THE LONGEUN PROGRAMS
TO EXTERD OF MODIFY AN ORARKI SOLUTION

by

Marx Horridge

1. INTHODUCTION

This manuzl describes the use of a series of computer progranms
desigrned +to implement o longrun closure of ORANI, a computatle
general-eguiiibriur model ¢f the Lustralian economy. We assume famiiiarity

with the standard version of CRAN. as described in Dixon, Parmenter, Sutton
and Vincent (DFSV) (1982) and implemented by the Industries Assistance
Commission on CSIKROWET urder KRCE  (See Sutton (1985)). The theory lyirg
behind the longrur closure 1is elsborated in Horridge (1985), which
complements this guide.

In spite of their geresis, nore c¢f the programs is 1limited to
lorgrun epr-icaticns. Rather, the suite comprises a toclbox which may be
used to extend or medify & wide range of ORANI soluticons. The component

e
prograns may be used singly or in various combinations. Nevertheless, this
manual ailccates central fplace to the particular seguence of programs
required for the longrun clcsure described in Horridge (1985).

To use the manual, skim through it quickly once, returning to the
sectiorn which is of greatest interest. Key words which have a specizal
meaning in the context cf the CRANI computer programs appear in capital

letters.

None of the programs described here are useful in isolation; they
all form part of some seguence of computations, perhaps irnvolving half a
dozen programs Or IOre. Careful planning of the sequence is therefore
essential., Appendix II, which describes file structure, is required
reading for the user of nearly ail of the programs and should be consulted
at the planring stage.
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2. OVERVIEW

¢ longrun progracs manipulate the solution produced by the
FAKT programs in crder

standarc O to implement a model whkich 1s specified
slightly differentiy from that described in DPSV. Figure 1 illustrates the
generaticn of a stancdard OKANI sciution, in a very simpplified way. Three
distinct forms of data are fed intc the model solution procedure. Firstly,
there is the database, comprising an extended input-out table on a CID
file lists of behavioural parzmeters on a PARAMS file, and a small amournt

of behavicurel cata din the wuser’'s input deck. Secondly, the user must
specify which variebles are to be excgenous, and which endogenous. O0Of the
exogenous variables, only some may need tCc assume non—zero values. Of the

erdogenous variables, oni a selection need be czlculated. All this
informaticn appears in the user’s irnput deck.

&, the standard ORANI programs calculate a series of
matrices of sticities showing the response of each selected endogenous
variable to z unit proportional change in any of the selected excgenous
variatles. These matrices are stored on the C and BACKSOL files.

Lastly, the user runs a PIE Jjob, specifying the values ¢f the
non-zero excgencus variables (shocks). The PIE program prints out the
esulits of these shocks, and opticnally stores them on a PIEQUT or TAPE30
ile. It is not necessary, zt this stage, that every potentially non—zero
excgenous variable be shocked - a second selection is made, from within the
previcusly specified range. Similarly, at the PIE stage, a subset of the
endogenous variables previcusly selected for storage on the C file is
choser. for printing out, or storage on a PIEQUT file. The same C and
BACKSOL files vcouid form the dinput to a variety of PIE jobs, utilizing
different shock vectors.

Figure Z iilustrates the operation of the longrun extension to
OKRAKNI described in Horridge (1985)., First, program SHARES derives macro
and industry specific data from the standard CID file, supplementing this
by user-suppiied data, tc form a MACSHARE file. These data are not
dependent on the closure desired or on the shocks chosen for
investigation. Program EXPAND uses a MACSHARE file in conjunction with the
C and PIECUT files generated by a standard ORANI run to produce a MACPIEQUT
file, The MACPIEOUT file is of the same formzt as the PIEOUT file fronx
which it was derived; it contains all the same data plus the endogenous
changes in a number of new variabtles which do not appear in the standard
ORANI programs. All the endogenous changes in the MACPIEOUT file refer to
the same closure and experiment as the parent PIEQUT file.

The introduction of new variables into the equation system
increases the number of closures which are theoretically possible, Program
SWAF transforms the date contained in the MACPIECUT file into endogenous
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changes reflecting a different, user specified, closure. The transformed
result is stored on z SWAPFIEOUT file, sharing the format of its ancestors
MACFIEOUT and PIECUT. SWAF incorporates a rudimentary print routine;
alternzatively the SWAPPIECUT file may be printed out by programs WRTMAT
or FLALSE,

This sequence was used by Horridge (1985) to transform a standard
ORANI solutiorn generated on the assumption that real consumption was held
exogencus into a sciution where instead the ratio of consumption to saving
(F) was exogenous. F is eamong the new variables generated by program
EXPEND, sc the same result could not have been achieved using the standard
ORANI prograns alone.

Thus, the PIEOUT file which is the end result of the standard ORARI
compluter programs forms the starting point of post-sclution manipulation.
Many of the longrun progracs expect an input file in PIEOUT format and
produce a modified file in the same format. A knowledge of the structure
of this file is necessary to use any of the longrun programs (except
SHARES). It is described in Appendix II.

This manual is ordered as follecws. Firstly, the structure of a job
deck is described and guidance 1s cffered for the adaptation of the
examples provided to the user's needs. Next the programs SHARES, EXFAND,
and SwAF are described - the order corresponding to their originel use in
the generaticn of a longrun scolution. Then come four programs desigred to
manipulate FIEQOUT files; each performs one primitive operation. They nay
be used singly or in combination at various stages in computation. Lastly,
three print programs are described; these are used to print out PIEQUT
format files.

Appendix I reassures the user that all the programs are compatible
with different sizes of CRANI. hAppendix II describes the FIEQUT file
format. Appendix II1 shows the economic content of program EXPAND,
Appendix IV comments on errors that may occur.



3., HOW TO USE TEE EXAMPLE JOB DECES

Following vesterday's terminclogy, we refer to a single 1line of
instructions toc the computer as & ‘card’. A& job deck is a group of carce
making up a sei o¢f instructions. For each program, an example of the job
deck 1is shocwn. These examples may be copied from an ED library partition
held at the IAC, using the command:

U/DTBEGAS/C/ program-nane , C78UMDE/

and adapted to the user’s recguiremernts. One such deck appears as Table 1.
Each job deck consists of two parts. The first part of the deck is the job
control language (JCL), terminated by the section delimiter card =*ECS
(Enc¢-Cf-Sequence?. Those parts of the JCL which need to be altered by the
user are underlined. They consist merely of the specifications of the
input and output files. For example, the carg:

ETTACE, TAPE30=ZXXXY XX/ UN=YYYYYY ,PW=222222Z.

is aitered by the user to:
ATTECE, TAFPE30=MYINPUT/UN=CWREF , PW=SECRET.

by the irsertion, respectively, of the appropriate filename, user identity
of the file cwner, and the password associated with the file, Note that
the tezpe number is not changed.

ate deck follows the first *ECS card. Any extra numerical
data is fed in at this peint. All the programs follow the convention thet
each data item (or group of related items) is preceded by a descriptive
card which alsc shows the FORTRAN format to which the dats should conform.
Thus the data deck for Program ROWTOT (see Table 13) is of the form:

The 4

*E0S
MATRIY RANGE...PAIKS OF INTEGERS 2I5: A& PAIR OF ZERCS TERMIRATES THE LIST
3 6
9 9
13 21
0 0
COLUMN RANGE...PAIRS OF INTEGERS 2I5: A PAIR OF ZERCS TERMINATES THE LIST
1 9998
0 0
*E0S3

The comment lines meke the programs easier to interpret. They are
ignored by the program - which does however expect them to be there. Thus,



-y
- i

if the first card (MATRIX RAKGE...) was removed, ROWTOT would ignore
instead the second card shown, interpreting this as the comment card. Data
must appear in the order shown, as 1its meaning is determined by its
pcsition in the deck. For example, if the block of three COLUMN RANGE
cards precedec the MATFI: RANCE cards, ROWTOT would process all matrices on
the files, including only columns 3 to 6, 9 and 13 to 21. On the other
hand, if the twoe comment cards alone were exchanged, the operation of
ROWTICT would be quite unchanged. Thus the actual contents of the comment
cards are irrelevznt to the prograp, and no errors will result if they are
corpied incorrectly from the example decks. Nevertheless, it is in the
user'’s interest to ensure that the comment cards do actually describe the
date which follow then.

Throughout the programs, only three FCRTRAN formats are needed for
user input - nI5, nFl10.3, and nil0. 'n’ is the repeat factor, showing the
nunber of entries per 1line, and 1s omitted if n = 1. The I5 format
specifies a single irteger of maximum length 5 digits (including any sign),
Justified to the right of the five columns allotted to it. 215 specifies
two such numbers, ending on the fifth and tenth columns of one liine.

The nF10.5 format 1s used for real numbers, which mpust contain z
decimel pcint. Including the point and any sign, the maximum width of each
number is 10 charzcters. The '5' has no significance in this context. It
is nct eszential thet each number 1s right Justified, as long as it
occupies only the 10 columns allectted to it. Thus, a single reezl in F10.5
formzt must zppear within columns 1 to 10, whilst the 8F10.5 specifies 8
reals, occupying. respectively, columns 1 to 10, 11 to 20, .... , 71 to 80.

Lastly, the A10 format is used to read in character strings such as
titles and names. Thus 4410 allcws & name to occupy any of the first 40
columns on a line. 4410 Is functionally equivalent to 440 or 2420 as far
as the user is concerned.
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4. PROGRAM SHARES

Prograr  SHAFES assepbles and files the data used by program EXPAKD
to quup emert the variables reported by a standard ORANI run (see Figure
23, re outzut fron SHARES is a MACSHARE file. Conceptually, the MACSHERE

file forma part of the database, and so the same file could be used for
severzl exreriments perhaps invelving different closures. However, a new
MACSHARE file must be created for each CID file, Alterations to the PARAMS

fiile dc not occasion & rerunning of SHARES. Input data for SHARES falis
intc trkree categeories:

&) The CID file, contezining input—-output data. This must be the same file
as used in the standard ORANI run.

b) & insertecd by the user in the SHARES job deck which
ne enaries in the foreign accounts.
h determine the distribution of foreign

¢) User-suppiied de c
£ NI irndustries.

cwrership bet

Correspondirgly, three tables are printed out by the program, showing:

(1) Macro information deducible from the CID file alone. £An exzmple is
shown as Table 2,

{ii) Additional macro irnformation deducible from data items (a) and (b).
En exampie is shown as Table 3.

(iii) The share of each industiry which is owned loczlly. in example 1is
shown as Table 4.

While datz item (a) influences (i), (ii) and (iii), ditem (b)
affects only (ii) and {(iii), and {(¢) influences only (iii).

Table 1 shows an example of & SHARES input deck. As noted in
Section 3., user-dependent parts of the JCL are underlined. Comments
idertify the positions of the input (CID) and output (MACSEARE) files.
Like most of the longrun suite of programs, the data deck of program SHARES
is also interspersed with comment cards describing the item which is to
follow. The program does nct check these cards, although 1t does expect
them to be there. Date items must appear in the order indicated.

The first item is the debug flag. When set (to one), the output
i Tabie 5 wiil be printed for examination. The next four
itute item (t) above. They supplement the CID data so that
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program SHAREZ mey compute and print out the nationzl accounting datsz
presented in Table 2. It 4is anticipated that the user will obtain the
supplenentery date from the Australian National Accounts or a similar
source. The national accounting conventions set out in Horridge (1985)
must be fellowed. Two particular poirnts to nolte are:

(i) The valiue of GDP implied by the CID file may or may not equal that
contained in the national accounting data for the same year. Although
the ABS irnput—output tables are compatible with ANA data, various
aggregates are altered slightly as the ABS data are transformed into the
ORENI databzse. For this resscr the macro datz items fed into program
SHARES are suprlied as fracticons of GDP. Thus, although ORANI GDF (as
implied by the CID file) mey differ from that found in the national
accounts, the ratio of, say, rentals from overseas to GDF mey be set to
the same value for the ORANI simulatvicn as in the national accounts.

(i1} The first two data items are the gross values of capital rentals
passing to and from the rest of the world, expressed as fractions of
GDP. The second two items, also expressed as fractions, show the
destination of nationzl saving, which includes gcvernment saving. In
concordance with Horridge (1985), this saving should be considered gross
(of depreciation). The ANA show net saving and depreciation separately,
and allowznce must be made for this.

The data presernted in Table 3 are determined sclely from the CIT
file and the four components of item (b) above. This scenario should be
examined carefully before the subsequent step of running program EXPAND is
taken. In particular, the 'balancing item' should be a small fracticn of
GDP, if the spirit of Horridge (1985) is to be followed. Program SHARES is
cheap to run, and several attempts could be made using different data for
(b) above. Alternstively, a desk computer or programmazble calculator could
be wused to generate these scenarios. An example program writter in BASIC
is shown in Table 6.

The third group of datea determines the distribution of local
ownership of capitel amongst the industries. The overall share of capital
rentals accruing locally is determired by items (a) and (b) above. The
nucbers in (c¢) are supposed to represent the individual shares for each
industry of capital rentals accruing to Australiar.. Taken as a group they
could imply a different overall share than that implied by (a) and (b)
above. Conseguently, program SHAKES scales the industry shares so that
they are in accordance with the given overall share. The program alsc
offers a fecility for setting unknown shares to a typical value. The
following rules are observed.

(a) First, if any input share iz negative, it 1is replaced by the
overall average share,



EXAMPLE CF JQE DECY FOR PROGRAM SHARES

* cu &
* A T FILE, d
PO C ITS MATRICES, *
MENT L % ANI: LE. ®
COMM * I MANUAL C-701 *
COMMZLT * KRG JME 3/85 =
CO Ho% (2 2 RS E S22 SRR R AR S RS SRS 223322222222 R L R 2 2
FTk .
RFSGET,DTEICH.
COMMENT, ATTACE SPECIAL LONGRUN ORANI LIBRARY
ATTECE,ULIBO=078LR4L/UN=DTEICH,
COMMEWT. ATTACH GENEXAL PURPCSE OR&XI LIBRARY
ETTLCE ULIB1I=378UT4L/UN=DTEIOM
COMMZNT, ATTACH ORARI LARCGE CHAKGE LIEHARY
ETTACH,ULIB2=CT78LC4L/UN=DTEIOHN,
RFSRET,DTEICH.
LIERARY,ULIEO,ULIEZ ,ULIEL/A,
CO}{I :'_"‘t LER R AR S S RS EEE SIS E LRSS RS SRR ERER SRR
Covt TEE POLLOWING IS THE INPUT CID FILE
ATTECH,TAP sX XAV YR/ UN=YYYIVY , Pw=222727.

E1
LI E 2 X222 R R 2 2 2 R R 2SR R AR S E 222 SR R RS R 2]
COMMENT. THE FOLLOWING IS TEE OUTPUT FILE OF SHARES USED AS
DEFINE, TAPE20=XXXXXXX/CT=5,PW=222222.

LDSET,LIB=FTNAUG.

LIBLOAT, ULIBO, SHARES.

EXECUTE, SHLRES.

INPUT

KON
DEEUG FLAG- 1 FEINTS OUT ALL INPUT AND QUTPUT DATA -~ O DOESNT- I5 FORMAT
0

DATA FROM ANA LCCOUNTE:

RENTZLS FRCM OVERSEAS AS FEACTIOK OF GDP F8.5

0.00302

REENTALS3 TC OVERSEAS AS FRACTION OF GDP F8.5

0.04

SEVING BY AUSTRALIANS INVESTED LOCALLY AS FRACTION OF GDP F8.5

06.18252

SAVING BY AUSTRALIANS INVESTED OVERSEAS AS FRACTION OF GDP F8.5

0.0032¢
ESTIMATED LOCAL SHARES OF EACH INDUSTRY'S CAPITAL STOCK 10F8.5

-0.7 ~-0.7 -0.7 -0.7 -0.7 ~0.7 -0.7 -0.7 -0.7 -0.7
-0.7 +0 .4 +0 .47 +0.5 +0.41 -0.7 -0.7 -0.7 -0.7 -0.7
~-0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 ~0.7 -0.7
-0.7 -0.7 -0.7 -0.7 -0.7 ~0.7 -0.7 -0.7 ~0.7 -0.7
-0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7
-0.7 -0.7 -0.7 -0.7 -0.7 +0.43 -0.7 -0.7 -0.7 -0.7
-0.7 -0.7 -0.7 +0.4 ~-0.7 -0.7 ~0.7 -0.7 -0.7 -0.7
-0.7 -G.7 -0.7 ~0.7 =0.7 ~-0.7 -0.7 -0.7 ~0.7 -0.7
-0.7 -7 ~-G.7 +1.0 +1.0 +1.0 -0.7 -0.7 -0.7 -0.7
+1.0 +1.0 ~0.7 +1.,0 -0.7 +1.0 ~0.,7 -0.7 -0.7 -0.7
-0.7 ~0.7 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 -0.7 -0.7
+1.0 -0.7
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TABLE 2:

ORLNI ACCOUNRTS

AMOURTS IN LEVELS:

G.D.P. FROM EXPENDITUR

G.D.P. FEOM INCOME SIDE

QUTFUT FROM PEOGRAM SHARES (a}
URE SIDE

LL CONSUMPTION = 57344.07704
INVESTMENT = 21228.84213
THEK DEMANDS) = 16233.93636
N PRICES ($4£) = 14477.18856
IGN PRICES ($4) = 14545.54512
PURCHASERS PRICES = 94738.49897
RENTALS TC LAND = 1447.45460

WAGES TG LABOUR

RENTALS TC CLFITAL

OTHER COST TICKET REVENUE
TCTAL INDIRECT TAX REVENUE
TOTAL

TAXES ON INTERMEDIATE USAGE =
TEXES Ok CAFITAL CREATION USAGE =

TAXES ON ECUSEHCLD CONSUMPTION
NET TAXES ON EXPOETS
KET TAXES ON IMPORTS
TOTAL COMMODITY TAXES

AMOUNTS AS SHARES

G.D.P. FROM EXPENDITURE SIDE

HOUSEEOLD CONSUMPTION

I

It

il

INVESTMENT =
GOVERNMENT (OTHER DEMANDS) =

EXPORTS 4T FOREIGN PRICES ($4)
IMPCRTS AT FOREIGN PRICES ($4)
TOTALL GDP AT PURCHASERS PRICES

G.D.P. FROM INCOME SIDE

RENTALS 7 LAND

WAGES TO LABOUR =

RENTALS TC CAPITAL
OTHER COST TICKET REVENUE

TOTAL INDIRECT TAX REVENUE =

TOTAL

TAXES ON INTERMEDIATE USAGE

TAXES ON CAPITAL CREATION USAGE =

TAXES ON HOUSEHOLD CONSUMPTION

NET TAXES ON EXPORTS =
NET TAXES ON IMPORTS =

TOTAL COMMODITY TAXES

54381.00370
19653.56020
12840.86093

6414.61707
$4737.49650

1238.87995
177.94900
3852.38900
213.12211
932.,27700
6414.61707

.60529
.22408
.17136
15281
-.15353
1.000600

.01528
.57402
.20745
.13554
.06771
1.00000

.19313
02774
.60036
.03322
.14534
1.00000



TABLE 3: QUTPLT FROM PROGRAM

SHARES ()

ORANI ACCOUNTS USIKNG EXTRA DATE

AMOUNTS IN LEVELS:

NSUMPTION

GOVERKMENT EE DEMANDS
NLTIONEL SAVING IRVESTED LOCALLY
NATIONAL SAVING INVESTED OVERSEAS
BALANCING ITEM

’T‘."x"I Y

PRIV S o B 9]

LOCAL CAPTL RENTALS ATCRUING LOCLLLY

OTHER LOCAL INCOME =

CALPITAL RENTALS FROM CVERSELS

TOTAL
CTZER QUANTITIEZ
GRGSS CAFPITAL RENTALS TO OVZRSEAS
NET CAPITAL RENTLLS TG CVERSEAS
NET FOREIGH INVESTMENT
LOCAL SEARE OF LCCAL CAPITAL RENTALS

FORZIGN ACCCUNT

INVESTMENT IN AUSTRALIA
BALANCE OF TRADE
TOTAL LEFT EARD SIDE

NATIONAL SAVING

NET RENTALS TG OVERSEAS
BALANCING ITEM

TOTAL RIGET EAND SIDE

HOUSEHCLD CONSUMPTION

GOVERNMERT CONSUMPTION-OTEER DEMANDS
NATIONAL SAVING INVESTED LOCALLY
NATIONAL SAVING INVESTED CVERSEAS

BALANCIKG ITEM =

TOTAL

LOCAL CEPTL RENTALS ACCRUING LOCALLY

CTHER LOCAL INCOME =

CAPITAL RENTALS FROM COVERISEAS
TOTAL

SHARES PROGRAM TERMINATED NORMALLY

57344 ,07704
16233.9363¢6
17291.67083
311.68966
53.69538
91235.06928

15865.02271
75083.93630

286.11027
91235.06928

3789.53996
3503.42969
3625.48164

.80723

21228.84213
-68.35656
21160.48557

17603.36049
3503.42969
53.69538
21160.48557

.62853
17754
.188%53
.00342
.00059
1.000600

17389
.82297
.00314
1.00000



TABLE 4;

VALLUES AS READ IN,OF OHAT — AUSTRALIAN

51 -, 700000
g1 -, 700000
71 -, 70000C
81 -.700000
81 1.000000

Ny -
nonon

NRBERR

82
se

101 -.70000C 162
111 1.000000 112

- 43 -~

QUTPLT FROM PROGRAM SHARES [c)

-, 700000 3 -,700000

LADODOD 13 470000
-, 70000C 23 -.700000
-.700000 33 ~,700000
-, 700000 43 -, 700000
-,70000C 53 -.700000
-, 700000 83 -,700000
-, 700000 73 -.700000
-, 70000C 83 -,700000
1,000000 83 ~.700000
-, 700000 103 1.000000

SHARES OF INDUSTRY CAPITAL STOCKS

4 -, 700000
14 500000
24 -, 700000
34 -, 700000
44 —, 700000
54 -,700000
B4 .400000
74 -, 700000
B4 1.000000
84 1.000000

104 1.00000C

VALLES OF [GZREV-ESTREV] AT EACH ITERATION

1 ~824,10 2 ~48.755

8 -.23488 7 —.B2621 -1
11 - 31789603 12 ~.B4788E-D4
16 ~. 4301506 17 ~.11484E-06

5 -, 700000
15 410000
25 -, 700000
35 -, 700000
45 -, 700000
55 -, 700000
BS -.700000
75 -, 700000
85 1.000000
85 -.700000

& ~.700000
16 - 700000
26 -, 700000
36 -, 700000
46 -.70000C
56 430000
B8 -.700000
78 —.700000
8 1.000000
S6 1.000000

7 - 700000
17 -. 700000
27 -,700000

7 = 700000
47 -.700000
57 -,700000
87 -.700000
77 - 700000
87 -,700000
97 -. 700000

8 ~, 700000
18 -. 700000

28 -

. 700000

38 ~-,700000

48 -~

700000

58 -,700000
88 -, 700000

78 ~
88 -~
ag -

. 700000
» 700000
700000

5}
18
28
35
48
59
69
78
8s
ag

-.700000 10 -,770000
-, 700000 20 -,7o0000
—-. 700000 30 -.700000
-.700000 40 -,700000
-.700000 50 -,700000
-.70000C 60 -.700006
-.700000 70 -,700000
~.700000 80 -.700000
-.700000 80 -, 700000
- 700000 100 -, 700000

105 1.000000 108 1.000000C 107 1,000000 108 1.000000 108 ~.700000 110 -.700000

W w

-12.508
-~ 16MRE-D1

13 ~. 22628504
18 -. 30875607

EACH QRAT(J) IS SET, IF WEGATIVE, TC THE PREDETERMINED AVERAGE VALIE: 8072

THEN, EACH QHAT(J]} IS RAISED TC THE FWER P=

1.38405

REVISED QHAT., AUSTRALIAN SHARES (F INDUSTRY CAPITAL STCCKS

1 746884
11 .745684
21 746684
3 .746884
41 ,7465884
51 .7456%4
61 745654
71 745684
81 . 748684
81 1.000000

2
12

NRBREARR

B2
e

101 748684 102
114 1.00000C 112

VERALL AUSTRALIAN SHARE (OF CAPITAL RENTALS =

.746684 3 748694
286543 13 357047
.746684 23 748684
.748584 33 745684
. 746684 43 7466854
.746E84 53 ,74BB54
.745654 63 745684
.746684 73 748854
.745684 83 745894
1.000000 83 .748684

4 746684
14 388431
. 746884
. 746894
. 745684
. 745654
286543
. 748554
84 1,000000
84 1.000000

SRERRY

w

. 746684
.286358
746684
. 745584
746684
. 745684
. 745684
. 745694
1.000000
. 7486884

BABRERE &

w
o

. 746684
. 748884
748684
» 746684
« 746684
. 316252
« 748884
« 746684
B8 1.000000
86 1.000000

dI88E 5883 o

4 -3.3055

g -. 44602802
14 -.B0383E~-05
18 -.81481E-08

7 748884
17 .746684
27 746684
37 746584
47 746884
57 .745834
87 .746694
77 748884
87 .745854
87 745884

BIdBEEBE o o

a8

5
10
15
20

» 745654
. 745684
. 746684
. 746684
» 746854
. 745884
. 748654
. 748654
. 746684
. 746884

g
19
29
ag
43
58
68
73

89
a8

«746684 103 1.000000 104 1.00000C 105 1.000000 105 1.000000 107 1.000000 108 1.000000 108

« 7456894

.mm

~.873&1

-, 1180402
-, 16118605
—.22701E-0E

.748654 10 ,748684
746684 20 746694
. 745684 30 746684
7865694 40 745884
.748694 50 746684
.7456884 E0 745684
745684 70 745684
.746684 B0 745684
.746684 80 .746684
.745684 100 745694
.746694 110 746884



TAELE 5 QUTPUT FROM PROGRAM SHARES (d)
DESCRIFTION ROWS/COLS
1 SHARES FOR GDP=C+I+G+¥-H 5 x1
2 2,3: SHARES DOMESTIC/IMPORTED COMMODITIES NG x 1
3 IN OTHER DEMAKDS (TWO VECTORS SUM TO URITY) NG x 1
4 COMMOZITY SHARES OF IMPORTS AT AT-PORT PRICES NG x 1
5 EXPORT SHARES (INC MARGINS AKD SUBSIDIES) NG x 1
6 WAGE EILL MATRIX NE x 9
7 CAPITAL RENTALS — SHARES BY INDUSTRY NE x 1
8 LAND RENTALS - SHARES BY INDUSTRY NH x 1
9 GCT SHARES BY INDUSThY NH x 1
10 TOTAL TARIFF REVENUE 1 x1
11 TOTAL EXFPORT SUBSIDIES Ix1
12 COMMCDITY SHELRES IN SELES TAX ON CONSUMPTION NG x 1
33 INDUSTRY SHARES IN SALES TAX ON INTERMEDIATE NH x 1
14 INDUSTRY SEARES IN SALES TAX ON INVESTMERT NH x 1
15 SEARES uANy,LA £QUR,CAPITAL,0CT,TAXES IN GDP 5 x1
16 SHLRES OF DIFFERENT INLIRECT TAXES IN ALL
TAY OR INTERMEDIATE USAGE, INVESTMENT,
CONSUMPTION, EXPORTS, IMPORTS 5 x1
17 SHARES BY COMMODITY OF LOCAL GOOD/BOTH
GOODS(BASIC) 1IN CONSUMFTION NG x 1
18 INDUSTRY SHARES IN VALUE CF CAPITAL STOCK NH x 1
19 DATABASE PCWERS OF TARIFFS NG x 1
20 DATABASE POWEERS OF EXPORT SUBSIDIES NG x 1
21 FLOWS OF IMPCETS AT FOREIGKN PRICES NG x 1
22 FLOWS OF EXFORTS AT FOREICGN PRICES NG x 1
23 INDUSTRY SHARES OF LOCALLY-ACCRUING CAPITAL RENTALS
(SUMMING TC OKE) NH x 1
24 SHARES C,G,SD,SF,AND EBEI IN GNP EXP 5 x1
25 SHARES OZREV, OTHEINC, RIFANA 1IN GNP INC 3 x1
26 RITANA = Q1(1)*CAPTAL + Q1(2)*0ZREN 2 x1
27 RX = Q2(1)*RITANA + Q2(2)*RIFANA 2 x1
28 RI = Q3(1)*AGINVN + Q3(2)=SAVING 2 x1
29 INDUSTRY SHARES,TOTAL NOMINAL INVESTMENT NH x 1

_}_4_.

SHRLM
SHREXF
&

SHRREN
SHRLAK
SHROCT
TOTTAER
TOTSUR
SERCTX
SHRNTX
SHRVTX
SHRGDI

SHRTAX

SHRCON
SHECAP
POWTAR
POWSUB
IMPGET
EXPORT

SHRLOC
SHRGNE
SHRGNZI
Q1
Q2
Q3
SHRINV



TABLE 6: BCTE PROGRAM FOR MACRO SCENARIO

100 GDP = 95255.86 :REM ORANI GDP
CTHIKC = 75513.05 :REM  ORANI GDP LESS RVNTLLS TO CAFITAL
AGCORK = 57495.76 :REM ORANI AGGREGATE CONSUMPTION
TOTCTE = 16221.65 :REM  ORAKI AGGREGATE COTHER DENMANLS
AGINVN = 21244.77 :REM  ORANI AGGREGATE INVESTMENT
BT = 283.66 :REM  ORANI BALANCE OF TRADE
RIFAKA = GDP*.0030163 :REM RIFANA = RENTALS FROM COVERGSEAS
Bl = GDE* 00331466 :KEM BEI = BALANCING ITEM

:REM NEXT ITEM IS ALTERED UNTIL SCENARIC IS SATISFACTCRY

INPUT 'RITANA/GDP';RITANA :REM  RITANA = RENTALS TO OVERSEAS
RITANA = RITANA®*GDF :REM CONVERT TO ABSCLUTE FORM
GNP = GDF + RIFANA - RITANA :REM
OZREV = GKF - OTHINC - RIFANA :REM OZREV = ALL LOCAL RENTALS EARNED EBY
SAVING = GNP - AGCONN - TOTCTE - BI :REM
RX = RITANA — RIFANA :REM RX = NET RENTALS TO OVERSEAS
RI = AGINVN - SAVING :REM  RI = NET FOREIGN INVESTMENT
SAVDCOM = SAVING/(1+RIFANA/GZREV) :REM  AUSTRALIAN SAEVING INVESTED LOCALLY
SAVFCOR = SAVING — SHVDOM :REM  AUSTRALIAK SAVING INVESTED O'SEAS
TOTREN = GDF - OTEIKC :REM  ALL LOCAL REKTALS
QTOT = CZREV/TCTRER :REM  OVERALL LOCAL OWNERSHIP SHARE
FC = ACCOKK/SAVING tREM P= RATIC CONSUMPTION/SAVING
LPEINTER :EEM  NOW PRINT RESULTS
REM: THE RESULTS PRINTING SECTICH IS NOT REPRODUCED HERE
REM: PRINT ... i eviieincanns e
CONSCLE

GG TG 1060 :REM LOOK AT THE RESULTS, ADJUST INPUTS AND TRY AGAIN

@]
2}
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(¢} Second, all the shares are raised to the same power P sc that the
overall loceal share is that which is already given by the macro

data., P is printed out.Its value is found by an iterative process.

n

Corcllaries of these rules are that:

An input share of zerc {(total foreign ownership) will be preserved
unchanged; ana that
t =share of ore (totel domestic ownershir) will be preserved

If ell input shares are zerc or cre there is no rocr for adjustment and
s likely to crash.
The mezgritude of a negative input share is irrelevant.

npiied by these rules since, if a vector
erall share is fed in it will be virtually
re. On the other hard, the scaling may be
enari nsistent with macro data, as exemplified by
Horridge (1985). The (acdjusted) shares are printed out as irn

Optionelly, Prograr SHARES aliso prints out the datz filed for later
use by program EXFAND., It appears mainly for diagnostic purposes. able 5
lists thkis dinformation by the labels under which it is printed out and
indicates the uses tc which it is put.
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5. PROGRAM EXPAND

Prograr EXPAND takes as input a PIEOUT result file contairing
resuits for some or all of the standard ORANI variables listed in Tables 7
ard 8 (see Figure 2). It then creaztes z second version, reproducing the
first positions in the input file ard &at the same time extending the
solution by the calculation of 30 new variables listed in Table 9. A4 full
description of these new variables may be found in Appendix III. Note that
the numbering of the variables, corresponding to their position on the
PIEOUT file, continues the sequence of the standard ORANI variables listed
in Tables 7 and 8.

The full date reguirements for the program EXPAND are as follows.

a) A PIEQUT file containing information on all non—zerc final vector
variables ius information on the backsolution variables marked with an
asterisk 1in Table 8. It is recessary that the first matrix in the input
PIEOUT file be present, showing the responses of industry outputs to the
shocks. Tris rmatrix is used to find the number of shocks for use in
subsequernt caleculations. Thus, the (unlikely) possibility of holding all
industry ocutputs exogenously constant is excluded.

Prograrm EXPAND prints out warnings if any of variables 39 to 52 -
the YUK terms - are non—zero. In this case certain of the results may be
invalid. Consult Appendix III to discover which variables are invalidated
by which YUK shocks.

b) The C file from which the Input PIEOUT file was prepared. This
file 1is wused +to recover data relating to the numbers of industries,
commodities, and occupations. Values of export-elasticities and of the
indexatior parameters for wages, other cost tickets and government demands
are aiso drawn from the C file. 1In fact, as long as this data is correct,
any C file may be used. ’

c) A file of shares created by program SHARES (see Section 4). This
MACSHARE file combines a digest of the ORANI data files with supplementary
data used to calculate some of the new variables calculated by Program
EXPAND.

d}) The input deck for Program EXPAND contains a wvalue for i - a
parameter used to relate changes in the stream of savings by Australians to
changes in their stock of wealth. For shortrun work, this should be set to
zero. Otherwise, choose a value between zero and one, using the discussion
in pp. 11-15 of BHorridge (1985) as a guide.

Table 10 shows an example of the job deck used to run program
EXPAND. Thcse parts which are user-specific are underlined. Comment cards,
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TABLE 7: THE FINAL ORANI VARIABLES
COLE COMPUTER NO. OF
NC. MNEMORIC DESCRIPTICN COMPONSNTE
1 Z Industry outputs (real) h
2 A Lgricultural commodity outputs (real) s
3 X4 Exogenous commodity exports (real) g-NEX
4 X2 Exogenous commodity imports {(real) NIM
5 PA Agricultural commodity prices ($BV) s
6 S Powers of exogenous export subsidiesd NEX
7 PM Import prices (foreign currency)
8 T Tariffs or imports (power of the tariff)d g
9 ER Exchange rate ($4/8$US) 1
10 Rates of returr by industry (real) h
11 e Rental prices on agricultural land ($) 1
12 N1 Employment by occupation (real) m
13 KO Base period capital stocks by industry(real) b
14 K3 Quantity of agricultural land 1
15 BT Balance of trade ($4 billion) 1
16 M Aggregate imports ($ value in foreign currency) 1
17 E Aggregate exports ($ value in foreign currency) 1
i8 IF Private investment price index ($) 1
19 CF Consumer price index ($) 1
20 IR Lggregate real private investment 1
21 CR Aggregate real household consumption 1
22 FR Ratio of real consumption(21) to investment(20) 1
23 1P Aggregate employment (wagebill weights) 1
24 U2 hgegregate employment (persons weights) 1
25 GN© Rezl National Output 1
26 K Aggregate capital stock (real) 1
217 M Aggregate nominal private investment ($) 1
28 M Aggregate nominal household consumption ($) 1
29 Q Number of households 1
30 LM Economy-wide rate of return (real) 1
31 FE Shift term for exports (real) g

Continued.....
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TABLE 7: (continued)

CODE COMPUTER RO, OF
NC. MNEMONIC DESCRIPTION COMPONENTS
32 FO Shift term for occupation wage rates ($) m
33 FI Shift term for industry wege rates ($) h
34 FG Shift term for average wage rate ($) 1
35 FX Shift term for other costs ($) h
36 F2 Shift term for exogenous investment{real) h
37 F5 Shift tern for other usage{domestic,real) g
38 Fé6 Shift term for other usage (imports) (real) g
39 Y1 y0k(€) - cost of capital equation h
40 P vk{® - price equation h
41 ¥C YUK(d} - domestic consumption equation
42 ZC YUK(d) - import consumption equation
43 YK YUK(d) — lazbour demand equation m
44 YK vur'® - capital demand equation k
45 YN YUK(d) - land demand equation 1
46 Y¥ YUK(d) - domestic market clearing eguation g
47 X YUK(G) - imports market clearing equation =4
48 YW YUK(d) - export cost equation g
49 v3 yk'? - cp1 equation 1
50 Y2 YUK(d) - import price eguation g
51 Yh vok'?) - CRETH equation s
52 ZC Extra variables
53 W1 Shift term for wages by occupation h
o and industry — occupation 1($)
52+m Wm Shift term for wages by occupation h

and industry - occupation m ($)

This variable does not appear in the ORANI theory as set out in DPSV.

This variable does not appear in the ORANI theory as set out in DPSV,
It is recommended that it be endogenous and that its results be
ignored because the formula used is unsatisfactory in some
circumstances.

The YUK variables correspond to the shift variables bk in the
condensed system of equations (see Table 32.1 in DPSV).

The power of the tariff (or subsidy) is the factor by which prices are
muiltiplied due to the tariff or subsidy. Thus a 25 per cent tariff
rate corresponds to a power of the import tariff of 1.25, while a 10
per cent export subsidy corresponds to a power of the export subsidy
of 0.90.



- 20 -

TABLE 8: THE BACKSOLUTION ORANI VARIABLES
CODE COMPUTER NO. OF
RC, MNEMONIC DESCRIFTIOHN COMPONENTS
72 S1#* Powers of endogenous export subsidies
73 XN* Endogenous commodity exports'(real) NEX
74 XL* Endogenous commodity imports (real) h-NIM
75 PN Norragricultural commodity prices ($) g-s
76 X3t Househcld consunmption of domestic commodities(real) g
77 Y* Investment by industry (real) h
78 K1 Next period capital stocks by industry (real) h
79 th Exrlcymert by industry (based on wagebill weights) h
80 Plt Domestic prices (§ basic values) g
81 p” Import prices (¢ basic values) g
82 P1” Unit costs of capital by industry (§) h
83 o Rental prices of capital by industry ($) h
84 XM$ Household consumption of imports g
® Variables marked with an asterisk must be present in the input

PIEQUT file to program EXPAND.
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TABLE 9: NEW SCALAR VARIABLES ADDED BY PROGRAM EXPAND

T¢ PIEQUT® FILE

POSITICH DESCRIFTION SYMBOL IN TEXT
85 *# Aggregate rnoninal cther demands g
86 # Price index other demands ﬂ(S)
87 * Price index exports(hustralian dollars) n°
88 ¥ Price ipdex inports(Australian dellars) n
89 ®* Price index CGDP expenditure side ﬂgdp
80 ®* Nominal GDF from expenditure side g3¢p
91 * Aggregete nominal land rentals
92 * Aggregate nominal fixed capital rentals r

93 % Aggregete noninal other cost tickets
94 ¥ Aggregate noninal wage payments

95 * Tax revenue intermedizte usage

96 % Tax revenue investment inputs

97 * Tax revenue consumption

98 * Aggregate export subsidies

9 ¥ Teariff revenue

100 * Totezl nominal indirect taxes u
161 * Nominzl GDP fron income side gdp
102 # Totzl nominal current capital stock
103 GNF - nationel income gnp
104 Ratio consumption/saving £
105 Overall local sheare of local rentals G
166 Total national saving s
107 *= Total capital stock - rental shares k
108 Average rental price of locally owned cap KL
109 * Average rental price of all local capital pK
110 Average creatiorn price, locally owned cap nL
111 Locally owned capital stock G+k
112 Net rentals to cverseas rX
113 Net foreign investment r.
114 Rerntals to overseas - re
115 Rentals from overseas re )
116 * Total investment price index n
117 #* Total nominal investment i
118 =*= Totel real invest:i.nt ir
119 = Absorpticon price index ﬂabs

® Variables marked by an asterisk are simply extensions of standard

ORANI results. The computation of the other new variables requires

information beyond that contained in the standard ORANI database. This
information constitutes an additicnal input to program EXPARND.

i PIEOUT is an output file of the standard ORANI programs as
implemented on CSIRONET (see Sutton (1985)).



TAELE 10: EXAMPLE OF JOB DECK FCR PROGRAM EXPAND

EXPERD,EC300,

*INC,USER

COMMEN T Bt s R R kGBS SRR EH S S F BB E RS LSRRGSR RS HELAEEE ST
COMMERT . * EXFLND &
COMMENRT , * A FROGRAM TO CALCULATE P.C. CHANGES IN ®
COMMENRT , * VAREIOUS MACRO QUANTITIES FROM AN ORANI &
COMMERT , # RESULT ®
COMMERT . * INPUT - A PIEQUT FILE WITH ALL FINAL i
COMMENT , # VERIAELES AND ALL BACKSOLUTIONS EXCEFT &
COMMENT ., * THOSE FOR 75 (PN} AND 78 (K1) ¥
COMMENT , * OUTPUT - & FIEQUT FILE WITH ALL TEHE ®
COMMERT , * CRIGINLKL INFORMATION PLUS RESULTS FCR ®
COMMENT , # 28 NEW SCLLAR (MACRG) VARIABLES ®
COMMENT , *® *
COMMEKRT ., * INSTFUCTIONS - SEE IMPACT MANUAL C7-01 *
COMMENT . # NCS VERSION JMH/AS 7/85 #
COMME R T, 6t ke S A b S e R S A A A B S E B U SRR AR PR R AR U T F R F R S &
FTREUG.

RFSGET,DTEICM.

COMMENT. ATTACHE SPECIAL LONGRUN CRANI LIERARY
ATTACH,ULIBO=C78LR4L/UN=DTEIOM.

COMMENT. ATTACH GENERAL PURPCSE ORANI LIBRARY
ATTACH,ULIBE1=078UT4L/UN=DTBIOM.

COMMENT. ATTACE ORANI LARGE CHANGE LIERARY
ATTACH,ULIB2=078LC4L/UN=DTEIOM.

RFSFET,DTEIOM.

LIBRARY,ULIEO,ULIE2,ULIE1I/L.

COMMENT , skt et bt 2 0k a0 b e p SR S E A E A GBS DAL DS RE SRR SRS e E
COMMENT. ATTACE NEXT A MACSHARES (INPUT) FILE PRODUCED BY PROGRAM SHARES
COMMENT. FROM TEE AFPROPRIATE CID FILE

ATTACH, TAPE20=XXXXXXX/UN=YYYYYY,PW=2222727.

COMMENT. ATTACH NEXT THE INPUT C FILE - IT SHOULD MATCH YOUR INPUT TAPE30 FILE

COMMENT. IT IS USED TC GET DIMENSIONS, EXPORT ELASTICITIES, AND INDEXATION
COMMENT. PARAMETERS - SO NEED ONLY MATCH IN THESE RESPECTS
ATTACH, TAPE25=XXXXXXX/UN=YYYYYY,PW=222227.

COMMENT. ATTACH NEXT YOUR INPUT TAPE30 (PIEQUT) FILE
ATTACH,TAPE3O=XXXXXXX/UN=YYYYYY,PW=222227.

COMMENT. THE FCLLOWING IS THE EXPANDED OUTPUT MACPIEQUT FILE
DEFINE,TAPE3S=XXXXYXX/CT=S,PW=222222.

COMMENT %4338 ¢3¢0 0 a it Rt ig e R AR 003 4 Sk G4 E B EAE LR RRGRBEREEES
RFL,EC=300.

LDSET,LIB=FTKAUG.

LIBLCAD ,ULIEO,E¥PARD,

EXECUTE,EXFAND

*EOS

DEBUG FLAG - 1 PRINTS OUT INPUT DATA - O DOESNT- I5 FORMAT
0

LONGRUN RUN CONSTANT ..LAMBDA...F10.5

0.5

BEOS
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in the JCL, indicate the correct positicns cf the three input files, while
the data deck contains only the vaiue for A, and a debug flag.

The FIEOUT file wkich is input to program EXPAND should have no more
than 116 cclumns in each matrix. The output file contains the same number
of columns as the irput. As Table 9 shows, the new matrices present in
the output MACFIEQUT files each have but one row. Thus, the MACPIEOUT file
is only slightly larger than the input PIEQOUT file. The PIEOUT file may be
deleted once the MACFIEOUT file is crezted, as the MACFIEOUT file can serve
any purpose to which the PIEOUT file could be applied.

The input deck zllows the user to set a debug flag. If set to one
the input data from the MACSHARE and C files will be printed. Whether the
flag is set c¢r not, EXPAND prints out values of all macro (scalar)
variabtles. The originel, pre—existing scalars or the input file re
distinguished from rewly calculated scalars. Some of the new variables
have names which are very similar to these of the original ORANI variables,
80 users should identify these printed vectors both by name and
variable/position number, using Tables 7 and 9 as a key.

EXFARD also prints out a number of coefficients used in the
derivation of new macr variables. These coefficients are mentioned in
Apperdix II11, in the section dealing with the condensed derivation of core

variatbles.



6. PROGRAM SWAP

Program  SWAF is used to change ORANI results generatec by one closure into
results compatitle with ancother closure, For exampie, an ORANI result
generatel by holdirg the rezal wage constant, could be transformed into a
result where aggregate employment was held constant. It is far cheaper to
use program SWAF to modify an existing result in this way than to follow
the ziternative path of running twc entirely separate parallel simulations.
The theory behind the program is laid out in Horridge (1985) p. 23 and in
DPSV (1982), pp. 246-247.

There are three meain limitations to program SWEP:

a) Only cne pair of scalar variables may exchange their
exogenous/endogenous rcles a2t a time. Thus, to move from a closure where
the real wage and real ccnsumption were exogenous to a closure vwhere
instead employment and the balzance of trade were exogenous, two
successive applications of SWAP would be required. The first could
generete ar intermediste result where the real wage was endogenous and
real consumption remaired exogenous. The second SWAP wculd then
excgenize the balance of trade. The SWAPs could actually be done in
eitker order.

b) Cnly single-valued (scalar) vector variables may be swapped.
Examples are: 16 (aggregate imports), 23 (aggregate employment), 108
(aggregete indirect taxation). Results for all such variables are stored
on a PIEOUT file as a matrix with a2 single row. Thus, it is impossibie
to use SWAF to move from a shortirun closure where all rates of return are
endogenous and industry capital stocks exogenous, to a longrun closure
where the reverse 1is true. Nor can SWAP be used to reverse the
exogenous/encogenous status of the export level/export subsidy pair for a
single cocmmcdity.

(e) Each column of the input PIEQUT file must contain a value for the
exogenous variable which is to be endogenised. One column of the input
PIEOUT file must contain a value for the endogenous variable which is to
be exogenised.

Table 11 illustrates part of the contents of input and output
PIEOUT files wused by program SWAP. The example chosen is the transition
from a closure where real consumption 1is exogenous and the ratio of
consumption fo =saving endogenous to a closure where the reverse is the
case. This example is pertinent to the gensration of a longrun result as
described in Horridge (1985).

Three matrices are shown for both the input and output file (in
practice, there would be more matrices as the vertical columns of dots
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TABLE 11: INPUT ANC OUTPUT OF PROGRAM SWAP
INPUT FILE (1)
Matrix No. e 21 - 77 vee 120
) ) real industry T consurmption/ o
Mztrix Name RN ves . P . .
consunption investment saving
{(rows,columns) ... (1,3) (112,3) - (1,3) vee
row 4 . (0.0,2.0,00)...,(1.9 ,-3.0,09) ...¢(2.7,8.3,1.8) ...
row 2 e (1.7 ,-2.1 0,20 ...
..to.. “en cer U oeee s e s eae ) aa
row 112 e e (0.8 , 3.3 ,-0.9)
QUTPUT FILE (2)
Matrix No. ves 21 cen 77 120
) real ' industry ) consumption/
Matrix Name . . . .
consumption investment saving
{rows,columns) ... (1,3) (112.,3) cee (1,3) .o

row 1 ve. (0,65, 0.77,-0.43) ... ( 2.87,-1.16, 1.55)

roa 2 e oo { 2.38,-0.81, 2.55) ...
...to.. e B R
row 112 oo . (-1.87, 1.27,-1.61) ...

Notation: (file,matrix,row,column)......thus:

(1,77,2,3) = value in input file at row 2, column 3 of matrix 77
(2,21,1,2) = value in output file at row 1, column 2 of matrix 21

... {0.0,3.2,0.0) ...

(2,21,1,2) = (2,120,1,2)(1,21,1,2)/(1,120,1,2) = 3.2 x 2.0/8.3 = 0.77
(2,21,1,1) =-(1,21,1,1)(1,21,1,2)/(1,120,1,2) = -2.7 x 2.0/8.3 = ~0.65
(2,21,1,3) =-(1,21,1,3)(1,21,1,2)/(1,120,1,2) = -1.8 x 2,0/8.3 = ~0.43
(2,77,1,2) = (1,77,1,2)(2,120,1,2)/(1,120,1,2) = -3.0 x 3.2/8.3 = -1.16
(2,77,2,2) = (1,77,2,2)(2,120,1,2)/(1,120,1,2) = -2.1 x 3.2/8.3 = -0.81
(2,77,n,2) = (1,77,n,2)(2,120,1,2)/(1,120,1,2) = ..iiiieivnnnnnns cennn
(2,77,112,2y = {(1,77,112,2)(2,120,1,2)/(1,120,1,2) = 3.3 x 3.2/8.3 = 1.27

(2,77,1,1) = (1,77,1,1) - (1,77,1,2)(1,120,1,1)/(1,120,1,2) = 1.9 - (-3.0 x 2.7/8.3) = 2,87
(2,77,n,m) = (1,77 ,n,m) - (1,77,0,2)(1,120,1,m)/(1,120,1,2) wheren=1,..,112,and m =1 or 3
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TAELE 12 EXAMPLE CF JOB DECK FCOE PROGRAM SWAF

BEESE G LR G U AR UG RN A H ARG T REB LR AT LR R G RN

P
SWLT

A FROGEAM TC SWEF BN ENDOGENCQUS SCALAR
WITE AN EXCGENOUS SCALAR VARIABLE - TO

B8

-3

%

COMMEKT . »

COMMENT.*  CHANCE CLOSURES
-3
%
%

* o8 & & a

COMMENT ., IKSTRUCTIONS - SEZ IMPACT MAKUAL C7-01

COMMENT.*  NOS VERSICN JME/AS 7/85 =
COMMENT, CHEGGUF A ARG SR RS GHE TSR ERGS LGSO A RSB Gk GG HR G &
FTNAUG

RFSGET,DTEIOM.

COMMENT. ATTACH SPECIAL LOKGRUN CRANI LIBRARY

ATTACE,ULIBO=C78LR4L/UN=DTEIOM,

COMMENT. ATTACE CENERAL PURFOSE CRANI LIBRARY

ATTLCE,ULIB1=078UT4L/UN=DTEIOM,

COMMENT. ATTACE ORANT LLKGE CEANGE LIERARY

ATTACE,ULIB2=078LC4L/UN=DTEIOM,

EFSEET,DTEICM.

LIERARY,ULIBO,ULIE2 ,ULIF1/A.

COM}/LI'I‘$t$$#3$##**¢&***$&#&#****’&***$&$*$*#*$*$#$*#$8#$*$*

COMMENT. TEE FCLLCWING IS THE INPUT FILE SHOWING RESULTS IN ORIGINAL CLUAURE

ATTACH, TAPER0=X) XXX/ UN=YYYYYY,FW=222222.

COWENZ‘.t**ﬁ*¢#$83&&&##&#**8*#*#w#####&###‘**t#ﬁ**#*#&#*3##

COMMENT. THE FOLLOWING IS TEE OUTPUT FILE CONTAINING THE NEW CLOSURE KESULTS

DEFINE,TAPE35=XXXX¥XX/CT=S,PW=222222.

LDSET,LIB=FTNAUG

LIBLOAL,ULIBO,SWAF.

EXECUTE, SWAP.

$E0S

SEOCK BC OF EXOGENQUS VARIAELE TC BE MADE ENDOGENOUS I5
1

ORGNI VECTCR VARIAELE NC OF EXCGENOUS VARIABLE TC BE MADE ENDOGENOUS I5
21 _

ORANI VECTOR VARIAELE NC OF ENDOGENOUS VARIABLE TO BE MADE EXOGENOUS IS5
22

VALUE OF NEWLY EXOGENQUS VARIABLE  F10.5

1.0
ARE RESULTS TC BE CONVERTED TC ROW TOTALS OF SELECTED COLUMNS: 1=YES 0=k0
0
MATEIX RANGE FORK FILING, PAIRS OF INTEGERS 2I5: TWC ZEROS ENDS LIST
3 6
9 9
13 21
0 0
MATRIX RANGE FCOE PRINTING, PAIRS OF INTEGERS 2I5: TWO ZEROS ENDS LIST
3 6
9 9
13 21
0 0
COLUMNS TC INCLUDE IN COMPUTATIONS, PAIRS OF INTEGERS 2I5: TWO ZEROS ENDS LIST
1 20
0 0

sE0S
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suggest). They contain arbitrary but logically consistent numbers. The
cclumns of each matrix correspond to the shocks imposed on the model. In
this example, there are two policy shocks corresponding to columns 1 and 3
in eil matrices. The middie column of esch matrix in the input file shows
the response ¢f the syster to a change 1r the exogenous value of real
consumpticon, while the middle cclumn of the output file shows the results
of an excgerous change In the ratlico of copsumption to saving.

The matrices themselves correspond to vector variables 21 (rezl

ticn), 77 (investment by dindustry), and 120 (the ratio of
mption to saving). Zeros appear in columns 1 and 3 of matrix 21 in
file ard metrix 120 in the output file, showing that the input
itains  the results of the policy shock where real consumption does
ot change, while the ocutput file shows the results where +the ratio of
consumption to saving is held ceonstarnt. Colunn 2 of matrix 21 in the input
file shows that the value of the excgencus change to rezsl consumption was
2.06. The entries ir column 2 of the other matrices in this file show the
respense of the systewm to this change. Cerrespondingly., cclumn 2 of the
third matrix in the output file shows arn exogenous change ir the ratio of
consumptiorn. te saving., to which all cther entries in column 2 of this file
are a respense. The valuve of this excgenocus change, 3.2, cannot be deduced
from the input file; it is specified by the user of SWAP.

Denoting by the ordered quartuple {(z,b,c,d) the value at column d and
row ¢ of matrix b in file a, we can verify the relztionships set forth in
Horridge (1985, p. 23). Some examples are shown at the bottom of Table 11.

Table 12 shows an example job deck for program SWAP. It requires
the user to fill Zn input and output file names as indicated, and enter the
following data:

1.SHOCK NC COF EXCGEKROUS VARIAELE TO BE MADE ENDOGENQUS
Enter here the cclumn number in the input file corresponding to the
shock to be endogenized. .

2.0RARI VECTOR V/RIAELE NG OF EXOGENCUS VARIABLE TC BE MADE ENDOGENOUS IS5

Enter here the matrix or position number of the originally
exogenous variable which is to become endogenous. A difficulty arises if
the column in item (1) corresponds, not to a change in a single exogenous
variable, but is instead the combined effect of a number of such changes.
It could,for instance, represent the total effect of specified reductions
in & range of tariffs. We may wish to adjust the megnitude of zll the
changes together in such a way that, say, the balance of trade is held
constant.

SWAP allows the desired effect to be achieved by entering a zerc in
this section of the data deck. A new 'dummy'’' composite variable is then
arpended to the cutput file, and is given the original exogenous value of
unity. After OSWAPping, this final position shows which multiple of the
original composite shock 1is reguired to satisfy the new exogenous
restriction.

3.0RANI VECTCK VARIAELE NC OF ENDOGENOUS VARIABLE TO BE MADE EXOGENOUS IS5



Enter here the matrix or position number of the originally
endogenous variable which is to become exogenous. Problems akin to that
mentioned above mey arise: one mey wish to exogenize a variable which is
noct part of ORANI, or is an element of a vector. Here, the solution isg
tc previously ad¢ the value oneself to a new position in the input file,
using the FIEDIT prograr described in the next section.

4 ,VALUE COF KEWLY EXCGEKCUS VARIABLE F106.5
Enter here the new, excgencus, velue of the originally endogenous
variable which is tu beccme exogerous. If in doubt, enter 1.0, as thkis
makes for simpler checking of the results. The results of this unit shock
will appesr irn the output file in the cclumn corresponding to that
mentioned ir itemw 1, as altered by the mapping specified irn item 7.

5.ARE RESULTS TO BE CONVERTED TO ROW TOTALS OF SELECTED COLUMNS: 1=YES 0=KO
You get the row totals anyhow in the printed output, so only enter
1 to eliminate the irndividusl columns, or if you want row totals in the

output file.

The final three items correspond to a range selection format which
is described more fully in the next section.

6 .MATRIY EANGE FCK FILING, PAIRS OF INTEGERS 2I5: TWO ZEROS EKDS LIST
Allows you to eveid filing bulky informztion you won't need. You
have t¢ choocse at least one variable for filing or the program will
abort,

6 MATEIY RANGE FOR PRINTING, PAIRS CF INTEGERS 215: TWO ZEROGS ENLDS LIST
bliows you to seve peaper by not printing bulky irformation you
weri't need. It is wise to include here the matrices mentioned in items 2
and 3 above, as this facilitates checking. You have to choose at least
one variable for printing or the program will abort.

8 .COLUMNS TO INCLUDE IN COMPUTATIONS, PAIRS OF INTEGERS 2I5: TWO ZEROS ENDS
LIST

E Prinpting, filing, and row totalling apply only to the selected

columns., Kote that your cciumn selection interacts with items 4 and 5.



7. PROGRAMS TO MAKIPULATE SOLUTION FILES

This 1s a group ¢f programs which take as input one or more PIEOUT
files, combine or marirulate their contents, and produce a result file in
the same FIEGUT format. Figure 3 illustrates their operation. Each
pregram performs a fzirly primitive operation, but as the output of one mey
serve as the irnput of ernother, the programs may be combined to perform more
complex tasks. In brief:

ROWTCT outputs the row totals of all matrices in the input file, taking
inte account only selected cclumns.

APPEKD combines twe input files, Matrices at corresponding positions in
the input file eppear at the same position in the output file joined
herizontealiy edge to edge. Thus the number of columns in the output file

Y

is the sum of the numbers of cclumns in the two input files.

LINCOM adds, or more generally forms a linear combination of, two input
files. Tre user supplies coefficients o and B; each matrix in the output
file is egual to (o.Ml + PB.M2) where Ml and M2 are the matrices at
the same positiorn in the input files.

FIELIT =zllows the addition or changing of a matrix in a PIEOUT file.

Example Jjob decks of the four general programs are shown in Tables
13 to 16, User specific items in the JCL are underlined. Certain festures
are commcen to all four.

(a) Input and output files are specified in the JCL. Rename these
to suit (limit 7 letters), but don't change the unit numbers
(TLPEnn ete).

(b} The instruction cards in the data deck must appear in the pesitions
shown, although their contents are only a guide to the user.

(c) Number formats are described on these oardsV according to FORTRAN
conventions, as briefly described in Section 3.

(d) The programs expect the input files to obey certain rules. For
example, program LINCOM forms a linear combination of the matrices at
corresponding positions in two input files and writes them to a
third. Neaturally LIKCOM expects that matrices to be added together
have the same dimensions. This may not always be the case. Generally,
the programs do not abert in such cases; rather they resolve the
conflict in the most obvious way (as described below) at the same
time printing out a special warning message. In any event the
dimensions and name of each matrix input or output is recorded in the
printed output. This output should be carefully examined to check
that the desired result is being achieved. Prograns WRTMAT and FLASE
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FIGURE 3: OVERVIEW OF PROGEAMS TO MANTPULATE SOLUTION FILES
PUT QUTFUT
Column
Vector
of Fow
Totals

Progran: KOWTCT gets row totals of selected columns.

M1 M1 V2

Program AFPENDC Jjoins corresponding matrices side—-by-side.

2

a.Ml
M1 M2 + B.M2

S~ —

Program LINCOM forms a linear combination of corresponding matrices.

Original
N*% ) =~ - - New
latrix
T i Matrix
(Optional)

Program PIEDIT allows replacement or insertion of metrices.
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(£)

{
L
b

may be used to check selected items from any files produced as
interpeciate stages.

Matrix/Columr range carcde list a series cof pairs of 1
specifying whioh matrices (or cclumns) are tc be pr

by & pair of zercs. The same range applies to al
Thus the cards:

o]
gl
]
o
0
4]
[#9

terrirated

]
and output files.

MATEIX RARGE, PAIES OF INTEGERS 2I5: TWO ZEROS END® LIST

3 7
20 25
G ¢

[
[

mezn that only

& trices at positions 3, 4, 5, 6, 7, 20, 21, 22,
23, 24, and 25 will r
i E

e processed. If a selected metrix is absent
froo thke input fi warning is issuec¢, but processing continces.
If & rpatrix 1is included twice, a message is issued, but the metrix
will only be processed once. The order of the integer rpairs is
immseterial, exceprt that the pair of zeros must terminate the list.
The orcder of the rurbers within each pair is immzterizl, although a
warrin appears if they are reversed. If either is zero or negstis
thke pair 1 interpreted as a pair of zeros (end of list
I1f neibing is selected the progran will abort with & mes

s the position numbers of which exceed the 1

o

[N ]
o]

&

¢t

ey

Feguests for netrice
of the input file are simply ignored. Thus, for the 1lazy, the
following seguence will select a2ll pesitions for processing:

MATRIX RALNGE
1 949
Y 0

In all cases where choice of matrix range is necessary, the progranm
rints out a list of the selected matrices.

Processing of <columns happens in much the same way. Note that the
selection 1ist is always internally sorted in ascending order. This
order (printed out a2t the beginning) is also the order in which the
cclumns appear in any output printing or filing.

£11 the programs expect that matrices within any one file have the
same number of columns. If this i1s not the case, a warning is issued,
but processing continues. The currert 'correct! number of columns in
a file 1is equzl to the number of columns in the last matrix to be
processed. Thus the warning appears whenever the number of colunns

changes. Matrices are always processed in ascending order.

Specific Irnstructicns fer the four programs, together with sampl
applications, appear below.



7.1 Prograp ROWTCT

Prograr ROWTCT adds up the row totals (using only selected columns)
cf chosern metrices present in an input file, filing the resulting column
vectors with the same position and NAME as the input metrix. An example
job deck apprears as Table 13. The cards governing the selection of the
columns operate in just the same manner as the MATRIX RANGE cards described
above., In particular, if a requested column does not exist in the metrix
currently beirg processed, a warning is printed out, although the progran
dees not abort. The output consists of column vectors of the same depth as
the corresponding matrices in the input files. Element (k) of such a
vector is the sum of all elements in the kth row of the corresponcding input
matrix, which were ir selected and existing columrs.

EXAMPLES:

(1) A PIEQUT file showirng the individual effects of 60 tariff clarges
could be processed by ROWTCT four times to procduce PIEOUT files show:ng:

(2) the effect of changes in the tariffs protecting the T.C.F. sector;
(b) the effect of changes in the tariffs on the mctor vehicles sector:
{c) the effect ¢f all other tariffs.

These could be AFPENDed to form one file with three columns. The
computeticns load of subsequent processing (including interpretation) is
reduced by a factor of up to 20 tinmes.

(1D} PIEOUT files which have been swapped typically contazin a column
showing the effects of an increase in the previously endogernous variable
which has now become exogenous. Other columns show the effect of policy
shocks under the new closure. We may wish to compute the total effect of
the policy shocks, without including the effect of increasing the newly
exogenous variatle. ROWTOT provides a means of deing this.

7.2 Program APFEKD

Table 14 shows an example job deck for program APPEND. The only
data required are the specifications of the two input files and the output
file, plus the matrix range. APPEND joins corresponding matrices in the
two input files (of wid'" W1 and W2 columns) at their edges to produce a
single matrix (with W1+W2 columns). The first mentioned of the input files
occupies the left hand side of the output file. Special cases are resolved
as follows:



TABLE 13: EXAMPLE OF JOB DECK FCR PROGRAM ROWTCT

ROWTCT.
*#INC,USER

COM}{E}\‘T‘3#8****&#3#&*ﬁt&$###$$ﬁtlﬂ&ﬁﬁﬁ#ﬁt**#&***t*#&*w#***

% & B B B

&

-COMMENT . ® ROWTOT

COMMENT , * L FROGRAM TO READ & PIEQUT FILE,

COMMENT . # COMPUTE THE ROW TOTALS OF ITS MATRICES,
COMMEKT.*  AND WRITE THEM TO A NEW FILE.

COMMENT ., * INSTRUCTIONS -~ SEE IMPACT MANUAL C7-01
COMMERT . * NOS VERSICN JME/AS 7/85
COMMENT , ## 6 %6ttt k4 4 St o4t R4 A S SRS A4S RAHHRBBUBLESL S
FTNAUG.

RFSGET,DTBICH.

COMMENT. ATTACH SPECIAL LONGRUN ORANI LIERARY

ATTACH,ULIB0O=078LR4L/UN=DTEIOM.

COMMENT. ATTACH GENERAL PURPOSE ORARI LIBRARY
ATTACE,ULIB1=C78UT4L/UN=DTEIOM.

COMMENT. ATTAChH ORANI LARGE CBANGE LIBRARY
ATTALCE,ULIB2=078LC4L/UN=CTEIOHM,
KRFSRET,DTEICM.
LIBRARY,ULIBO,ULIBE2,ULIBEL/4,

COMMENT. THE FOLLOWING IS THE INPUT FILE
ATTACH, TAPE30=YXXXXXX/UN=YYYYYY,PW=2Z2Z227.
COMMENT. THE FOLLOWING IS TEE OUTPUT FILE
DEFINE,TAPE35=XXX¥XXXX/CT=8,PU=22ZZ2Z.

LDSET,LIB=FTNAUG.
LIBLOAD,ULIBO,ROWTCT.
EXECUTE,ROWTOT.
#£05
MATRIX KANGE...PAIRS GF INTEGERS 2I5: & PAIR OF ZEROS
3 6
9 9
13 21
0 0
COLUMN RANGE...PAIRS OF INTEGERS 215: A4 PAIR OF ZERGS
1 899
0 0

*E0S

TERMINATES TEE LIET

TERMINATES THE LIST



__.34-

TABLE 14: EXAMPLE OF JOE DECK FOR PROGRAM AFPPEND

APPEKE.

*INC,USEE

COMMER T, #0652t 4 et et bbs 2ttt et RSt nOtE AR b UR R e sR
COMMERT . * APPERD

COMMEKT . # £ PROGREM TC READ 2 FIEOUT FILES

COMMENT . ® JOIN CORRESPOKLING MATRICES SIDE BY SIDE
COMMENT ., ® AND WRITE EACE NEW MATRIX TO A NEW FILE
COMMENT . * INSTRUCTIONS - SEE IMPACT MANUAL C7-01 ®
COMMENT ., # NCS VERSION JME/AS 7/85 #

CF)N ’l' KT S8 bbb b d bt h st nd kbt i e s et R bR di ks dssrsn s

® 8 # &

RFQCE ,D BIOM.

COMMENT. ATTACH SPECIAL LONGKUN ORANI LIBRARY
ATTACE,UL;BO=O78LR4L/UN=DTBIOM.

COMMENT. ATTACH GENERAL PURPCSE ORANI LIBRARY
ATTACH,ULIE1=C78UT4L/UN=DTEIOM,

COMMLL" A1 T CE ORAKI LARGE CHANGE LIBRARY

I 25978Lb4 /UN=DTEIOM,

"'TT'

LIbRCwY ULIBO,CLIE2,ULIE1/A.
COMHEK:.3***###&&##t#t#t##t&#t**tt$*$*$&*$#t#*##t*#####t#**
COMMENT. THE FOLLOWING IS TEE FIRST INPUT FILE

COMMENT. IT GIVES THEE LEFTHAND PART OF OUTPUT MATRICES
ATTACH, TAPE30=XYXXXXX/UN=YYYYYY ,PW=222222.

COMMENT , # %682 6042846440 ¢4 H L2 IS RBR L LIS R BRREEREL A S LS
COMMERNT. THE FCLLOWING IS TEE SECOND INPUT FILE

COMMENT. IT GIVES THE RIGHTHAND PART OF OUTPUT MATRICES
ATTACH,TAFE31=XXXXXXX/UN=YYYYYY,PW=Z22Z222Z.

COMMENT . #%46nsa st s ¢ u b s ha s e ek d kR e oot hkd b bbb b kb s e s s
COMMENT. THE FOLLOWING IS THE OUTPUT FILE CONTAINING TEE JOINED MATRICES
DEFIKE,TAPE35=XXXXXXX/CT=S,PW=222222.

LDSET,LIB=FTNAUG.

LIELOAD,ULIBO,APPEND.

EXECUTE,APPEND.

*EOS
MATEIX RANGE...PAIRS OF INTEGERS 2I5: A& PAIR OF ZEROS TERMINATES THE LIST
3 6
9 9
13 21
0 O

*EOS



(a) The output matrix in any position has a number of rows egual to the
maximum of the twe input matrices. The input matrix with least rows is
paddec¢ et the bottom with zeros before jolning. A warning is printed
in this case.

{b) If botk dipput files are empty at 2 particular position, so also
will be the output file.

(¢) If only one file is empty at some position, APPEND creates & cdumny
matriz of =zercs to Join to the existing matrix in the other, full,
file. This dumny matrix has the same number of rows as its existing
counterpart, and the same number of columns as the last existing matrix
te be processed in the same irput file. Note that matrices are
processed in ascending order, and APPERD will only be aware of matrices
within the matrix range chosen. Thus it is well to ensure that the
first position within the matrix range is indeed occupied on both input
files.

{g) If the number of columns in a metrix is found to differ from that
found in the last nestrix on that file to be processed, a warring is
prir.ted.

{e) If only one metrix 1is present a2t a given position in the input
files, the output matrix bears the same NAME. If both input files
contain a matrix at this position, the output file bears the name of
the second file.

(f) The width of the output matrix is limited to 116 columns. Where
the summed width of the input columns exceeds 116, only the leftmost
116 columns will be filed. A warning of this truncation is printed.

EXEMFLE: Several PIEQUT files from the stardard ORANI programs.,
representing the effects of different shocks, may be APPENDed together and
processed as one by the EXPAND or SWAP programs. The total effect of some
or all of the shocks could then be found by ROWTOT.



7.3 Program LINCOM

LINCOM combines corresponding matrices from twoe input files
(M1, M2), and writes a lirear combination of the two to a third fi.e
(a.M1 + B.M2}, The example deck in Table 15 is fairly self explanztery,
bearing in mind the comments above applying to all four file manipulation
programs. Special features of LINCOM are:

(a) If the corresponding matrices- in the two input files are of
different dimensions, a2 warning is printed. If necessary, the narrowsr
matrix 1is padded ith zercos at the right to the larger of the two
wicths., Similariy, the shallower matrix is padded with =zeros at the
bottom, sc¢ that the two matrices have the same depth. Again, & warning
is printed. The linear combination thus has the smallest dimersiorns
which can accommodete both input matrices.

(p) If only one irput file has a matrix present at a given position, a
dummy matrix of zeros is assigned to the empty position on the other
file, of the same dimensions as its counterpart. A linear combirnation
is formed of these twe. & warning is issued.

EXAMPLE : LINCOM may be used to find the resulis of a two-instrument two-
target problem. Each input file consists of one column showing the results
of each instrument. Solving by hand the two simultaneous equations to fird
the amount of each instrument required to hit the two targets determines a
and B. LINCOM now finds the effect on all endogenous variebles of the
combination policy.

7.4 Prograr PIEDTI

&n example PIEDIT job deck is shown in Table 16. PIEDIT adds a
matrix to a PIEOUT file or changes an existing matrix. If an existing
matrix 1is to be changed, all its details must be respecified (PIEDIT will
not change part of a matrix). However, PIEDIT can add or alter more than
one matrix at a time.

The required input data are:

(&) The number of matrices to be altered, N (>0).
The succeeding block of cards must appear in to‘o K times.

(b) The positicn of the (next) new matrix. It is possible to enter a
negative number here. In that case the matrix at the corresponding
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TABLE 15: EXAMPLE OF JOE DECK FOR PROGRAM LINCOM

=
T

LIKCOM
=INC, L

COHM ‘”.&3*&&*8##&&#*#$&tﬂ**#*$ﬁ$&$%**%ikfkﬁt"f'

il

COMMERT . # LINCLL

COMMERT ., ® £ PROGRAM TC READ 2 PIEOUT FILES ®
COMMERT . ANDv CREATE & NEwW FILE CONTAININC &
COMMELT, * £ LINELF COMEINATION OF ®
COMMEKRT . * CORRESPORDING MATRICES ®
COMMERNT, # FACTCRS ALPHA ANLD BETA ARE IN DATA DECK ®
COMMERT . # FIRST INPUT FILE M1 ®
COMMERT . * SECCRD INPUT FILE M2 #
COMMENRT . * OUTPUT FILE ALPHA®*M1 + BETA®*M2 ®
COMMEKRT ., ® INSTRUCTICNS - SEE IMPACT MANUAL C7-01 ®
COMMENT ., = NCS& VERSICH JMH/AS 7/85 #

ARA R FERE SRR B ARG R B RS R BB R B AR KL

COMMERT  sodbksdnvnk

poyL P

FTREUG,

RFSGET ,DTEIOM
COMMENT. ATTACE SFECIAL LONGRUN ORANI LIBRARY
ATTACE,ULIEO=C78LE4L/UN=DTEIOM,

COMMERT. ATTACE GEKERAL PURPOSE ORAKNI LIBRARY
ATTACH,ULIB1=078UT4L/UN=DTEIOM,
COMMENT. ATTACE CRANI LARGE CEANGE LIBRARY
ATTACH,ULIB2=078LC4L/UN=LTEIOM,
RFSRET,DTBIOM.
LIBRARY,ULIBO,ULIB2,ULIB1/A.
COMMENT , # 4o o s b st oo b e AR SRS S S SR e R Ak Ny 4 ¥ ¥ Lk A b Bk H R &
COMMENT. THE FOLLOWING IS THE FIRST INPUT FILE
COMMEKRT. IT WILL BE MULTIPLIED BY ALPHA
ATTACE, TAPE3G=XXXXXYX/UN=YYYYYY ,PW=272272.
COMMENT , $# bt 4 a2 e s RS K A A R TR A S SRS RSB R G E £ Y LA AR B R B R S
COMMENT. THE FOLLOWING IS TEE SECOND INPUT FILE
COMMENT. IT WILL BE MULTIPLIED BY BETA
ATTACH, TAPE31=XXAXXXX/UN=YYYYYY,PW=222272.
COMMENT , # 4kttt 0ttt s 0 R SR NG SO R RS RE R RS SRS R d do e ht kb a s s
COMMENT. TEE FOLLOWING IS TEE OUTPUT FILE CONTAINING TEE LINEAR COMBINATION
DEFIKE,TAPE3S5=XX¥XXXX/CT=5,PW=2222722Z.
LDSET,LIB=FTNAUG.
LIBLOAD,ULIBO,LINCOM,
EXECUTE,LINCOM.
*E0S
MATEIX RANGE...PAIRS COF INTEGERS 2I5: A FAIR OF ZEROS TERMINATES THE LIST
3 6
g 9
13 21
0 0
ALPHA...MULTIPLICATION FACTCR FCR FIRST FILE....FORMAT F10.5
2.2
BETA....MULTIPLICATION FACTOR FOR SECOND FILE...FORMAT F10.5
-3.1

*E0S
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TAELE 16: EXaMpiE CF JOE DECK FOR PROGRAM PIEDIT

PIEDIT.
®*INC,USER
COMMENT 246532600t dutitssdt i sabtitstotsdsessseRtsnss

COMMENT . * FIECIT &
COMM ¥ 4 FPEOGRAM TC ADD & MATREIX TC A PIEOUT ®
COMMENT , * FILE Or REPLACE AN EXISTING MATRIX ®
COMMERT ., * CREATING & NEW MODIFIED FILE ®
COMMENT .= INSTRUCTICNS — SEE IMPACT MANUAL C7-01 @
COMMERT . * KOS VEREION JMH/AS 7/85 *

R AR E R ARG R RE G E R E AT B R A SRS H SR I B S GS G R B LTS

COMMERT.
FTNAUG.
RF3GET,DTEICM.

COMMENT. ATTACE SPECIAL LOKGKUN ORANI LIBRARY
ATTACE,ULIBO=C78LF4L/UK=DTEIOM,

COMMEKRT. ATTACH GENEERAL PURPOSE ORARI LIBRARY
ATTACE,ULIE1I=078UT4L/UN=DTEIOM,

COMMERT. ATTACE ORAKNI LARGE CHLKGE LIBRARY
ATTACH,ULIE2=078LC4L/UN=DTEIOM,

RFSRET,DTEIOM,

LIBRARY,ULIEO,ULIB2 ,ULIE1/A.

COMMENT 208kt bttt 44400434 SRR SRS RBBERF LSS USRS H SRR R D&
COMMZNT. TEE FOLLOWING IS THE INPUT FILE - IT WONT BE CHANGED
ATTACE,TAPE3O=XXX¥XXY/UN=YYYYYY , PW=222277.

OMMENT #2422t 2 b e e S0 %0 k4% F L L S0 S XN B H SR EFLER LT R4S EER

COMMERT. TEER FCOLLCWING IS TEE GUTPUT FILE INCORPORATIRKG ARY CHARGES

DEFINE, TAPE3S=X)XXXXA/CI=S,Pw=222222.
LDSET,LIB=FTKEUG.
LIELCAZ ,ULIBO,PIEDIT.

EXECUTE,PIEDIT.
*ECS
NUMEEK OF MATRICES TO BE ADDED OR ALTERED.....I5 FORMAT
2
FOSITION OF TEE FIREST NEW MATRIX......I5 FORMAT
121

NAME OF TrE FIRST NEW MATEIX..40 CHARACTERS MAX
LARD TAX REVENUE
NUMBLE CF RCGWS OF NEW MATRIX.........I5 FORMAT

1
NUMBEE CF COLUMKSE OF NEW MATRIX...... I5 FORMAT
11
CONTENTS OF MaThZIX...8F10.5 FORMAT...START A NEW LINE FOR EACH ROW
4.7 -$.3 6.2 0.5 6.4 -9.4
1.3 -3.3 2.3
POSITION CF MATRIX TO BE DELETED.....I5 FORMAT(NOTE,OTEER DETAILS ARE SKIPPED)
-122
POSITION OF TEE NEXT NEW MATRIY...... I5 FORMAT
123

NAME OF THE NEXT NEW MATRIX..40 CHARACTERS MAX
STATE TAZ REVENUE

NUMEBER OF ROWS OF Npw MATRIX..... «+..I5 FORMAT
6
NUMBER CF COLUMNS OF NEW MATRIX......I5 FORMAT
11
CONTENTS OF MATRIX...8F10.5 FORMAT...START A NEW LINE FOR EACH ROW
4.7 -9.3 6.2 0.5 6.4 -9.4
1.3 -3.3 2.3
8.7 -9.3 6.2 0.5 6.8 -9.8
1.3 -3.3 2.3
8.7 -9.8 6.2 0.6 2.8 -9.8
1.9 -2.4 2.9
8.7 -4.9 2.2 0.5 2.3 -9.8
1.9 -5.3 2.9
8.7 -6.9 2.2 0.7 2.8 -9.8
1.9 -7.5 2.9
8.7 -7.9 2.2 0.5 2.8 -9.8
1.9 -8.9 2.9

-5.1

5

5.

5

5.
5.
5.

.18

.78

78

.76

78
78
98
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(positive) position wiil not be copied across to the output file. This
corresponds to deleting that position. If this option is chosen, cards
corresponding to esteps (¢} to (f) must be omitted, as shown in the
example deck.

(c) The name of the (neyt) new matrix - 40 characters maximum.
(d) The number of rows it will have.
{e) The number of columrs it will have.

() The contents of the patrix in 8F10.5 format. Each row of the matrix
must be started on & new line.

{g) Fepeat entries (b) - (f) N-1 times.

The length of the INDEX vector 1n the output file will be 130, so
no matriy can have a position number greater than 150.

It is envisaged that PIEDIT will be used to edit PIEOUT files,
which are composed merely of rezl matrices. Kevertheless, some [provision
has been made for randon access files which contain integer matrice:. The
program will copy these across unchanged from the input file, unless
reguested to delete them. However, PIEDIT cannot be used to ernter nev
integer data.

EXAMPLE: PFPIEDIT car be combined with Program SWAP to produce scolutions for
a respecified OKANI mcdel. Suppose it is desired to simulate a shortrun
environment where Y (aggregate real private investment), instead of being
exogenous, i1s tied to an overall prefitability index, P. Then in
percentage change form: y = p + fp, where FF is a shift variable. First
run a normal ORANI experiment and print out the effects of (a) the policy
shock and (b) a one per cent increase in Y. Next palculate by hand the
implied changes (with respect to both shocks) in Y and FP. PIEDIT can be
used to enter these values into spare positions on the PIEOUT sclution
file. Finally use SWAP to produce a new solution file, swapping Y with
FP. This will show the results of the policy shock when fp is exogenous
and zero, with Y endogenous.
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8. PROGRAMS TO PRINT SOLUTION FILES

8.1 Progranm FLASH

Progras. FLASE is provided to print out TAPE30 or PIEOUT type files.
It produces similar results to the WRTMAT program (see Sutton(1%835)), but
is improved in several ways:

(1) Labels are provided for the rows of matrices.

(ii) 1t accerts up tc 150 matrices on a file.

(iid) t inccrporetes dynamic formatting so that large and small runbers
can be printed out to gecod accuracy.

(iv) No wunnecessary row totals for column vectors, or column totals for
row vectors.

(v) Careful use of space gives up to 58 lines of numbers per page.

This enables the 115 (114 + col., totals) rows of & commocdity
vector to fit neatly onto two pages.

Table 17 shows an example job deck for program FLASH. The user attaches 2
FIEOUT file, anc a PARAMS file of matching dimensions, used to provide row
labels. The program reads labels for industries, commocities, and
occupetions off the PARAMS file, As each vector is printed, its rows are
labelled according as to whether its dimensions matech any of these three.

Three items are also reguired in the data deck. Each 1is preceded
by a dummy line of instructions, which must not be removed.

First, NDEC, a number between 1 and 6, shows the desired number of
figures efter the decimal point for the printed values. Where possitle,
these will be printed in the format F8.NDEC. If any value 1s too large for
this to be possible, NDEC is temporarily decreased until the value can be
prirted successfully. If necessary, an exponential format is adopted.
Unlike scpe other ORANI print programs, the adjustment to NDEC applies only
to one value, not to the rest of the row in which it appears.

Second, a title (maximum length 80 characters) must be supplied, to
apprear at the top of each page.

Third, the wuser must supply cards indicating the selecticn of
matrices to be printed. These cards follow the rules set forth in Section
7 above.

Program FLASH numbers the columns of printed matrices but does not
supply column labels. It is up to the user to remember to which shock any
column corresponds. FLASH may be used to print out any ORANI Random Access
file, altheough it is tailored to suit PIEOUT files. It ignores requests to
print integer matrices, and prints row vectors without labels, and in a
less compact format.
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TASLE 17: EXAMPLE OF JOB DECK FCH PROGRAM FLASH
FLESH.

$INC,USER

COMMEKRT.

COMMENT  $$6 6ttt 65500024300t 44 st 34422 FERBELSBLEBBER%
COMMENT . # FLASH ¥
COMMERT, * A PROGR#M TO PRIKT OUT A RANDOM ACCESS ®
COMMENT . * FILE WITH LABELS ®
COMMEKT, # ®
COMMERT . * INSTRUCTIONS - SEE IMPACT MANUAL C7-01 ®
COMMENT . ® NOS VERSION JME/AS 10/85 ®
COMMENT . #6468 s 400t 4 o5t t 442440020405 d 4204204400 B 0S80 E%
FTNAUG.

RESGET,DTEIOM.

COMMENT. ATTACE SPECIAL LONGRUN CRANI LIERARY
ATTACH,ULIBO=078LR4L/UN=DTBIOM.
COMMENT. ATTACH GENERAL PURPCSE ORANI LIBRARY
ATTACH,ULIB1=078UT4L/UN=DTEICOM,
COMMENT. ATTACH ORANI LARGE CHANGE LIBRARY
ATTACH,ULIB2=078LC4L/UN=DTEIOM,
RFSRET,DTEICM.
LIBRARY,ULIBO,ULIB2 ,ULIEL/L.
COMMENT. ATTACH HERE THE APPRCPRIATE PARAMS FILE
ATTACE,TAPE1=JS78114PARAMS/UN=DTRGJS, PW=LC.
COMMENT. ATTACH HERE THE INPUT FIEOUT FILE OF RESULTS
ATTACH,TAPE2=FILENAME/UN=MYNAME , PW=SECRET.
LDSET,LIB=FTNAUG.
LIELOAD,ULIBO,FLASH.
EXECUTE,FLASH,
*E0S
NDEC = MAXIMUM NO OF DECIMAL PLACES (I5)

4
EXPERIMENT TITLE (8A410)
EXAMPLE PRINTOUT FOR FLASE
MATRIX RANGE...PAIRS OF INTEGERS 2I5: A PAIR OF ZEROS TERMINATES THE LIST

1 i

12 32

0 0
*E0S

¢ROP



8.2 Program AGGREG

AGGFREG reads in a PIEQCUT file of results, and aggregates the rows
of selected metrices, according to specified weights. The aggregated
matrices are prirnted out with row labels in the same format as FLASH.
Thus, an ORANI result reported at the 112 industry level may be presented
as a series of sectoral results.

in exemple Jjob deck appears as Table 18. The wuser must attach
three files. £ CID file is used to compute the weights, while the FARAMS
file supplies the lzbels. The input PIEOUT file must match the dimensions
of these.

The dats deck falls into three parts. First, the user sets the
debug flag, the desired number of decimal places in the printout, and a
title to appear at the top of each page.

Next the details of the aggregaticn are specified. Here the
details must be entered 1in z nested fashion. Firstly, the number of new
sectors, NGRCUP is enterec¢. Secondly, and repeated NGROUP times, enter the
name cf each new sector, the number of individual industries within it, ard
the INDUSTEY numbers of the old ORANI industries to which it ceorresponds.

Lastly, the user specifies a series of tasks, each defined by an
integer pair. The first integer is the ORANI variable nunber (see Tables 7
and 8) of the matrix to be aggregated. The second number assigns the
weighting vector to be used, according to the list below.

CPTION KO DESCRIPTION
i LAND

2 LAEOUR (WAGES)

3 LABOUE (PERSONS)

4 LABOUR (HOURS)

5 FIXED CAPITAL RENTALS

6 FIXED CAFPITAL STOCKS

7 TOTAL FACTOR PAYMENTS

8 OTEER COST TICKETS

9 VALUE ADDED = TCTAL FACTOR + 0.C.T

10 INTERMEDIATE USAGE BY INDUSTRY (P.FRICES)
11 OUTPUT = INDUSTRY COSTS

12 INVESTMENT BY INDUSTRY (PURCHASERS PRICES)
13 EXPORTS (BASIC VALUES)

14 IMPORTS (BASIC VALUES)

15 IMPORTS (FOREIGN PRICES)

16 DOMESTIC CONSUMPTION (PURCHASERS PRICES)
17 IMFORTED CCNSUMPTION (PURCHASERS PRICES)

A pair of zeros signals the end of the task list.
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TABLE 18: EXAMPLE OF JOE DECE FOR _PROGRAM AGGEEG

‘. RS X222 R R RS 23 S 22 AR R RS2 Al

% AGGLLL
COMMEN™,* L PRGGELM TC AGGREGATE INCUSTRY *
COMMENT.*  RESULTS FROM A PIECUT FILE *
COMMENT . * *
COMMEKNT.*  INSTRUCTIONS - SEE IMPACT MANULL C7-01 =

®  NGS VERSICN JME/AS 10/85 *

FEFSE SRS F LSRR RS RS F IR E TR RIS e TR R RkG
FTMNAUG.

RFSGET,DTEIOM.

COMMENT. ATTACH SPECIAL LONGRUN ORANI LIEBRARY
ATTACH,ULIBO=C78LE4L/UN=DTEIOM,

COMMERT., ATTACL CENERAL PURFOSE ORANI LIERARY
ATTACH,ULIBL=(78UT4L/UN=DTEIOM,

COMMERT. ATTACH ORANI LARGE CRANGE LIBRARY
ATTACE,ULIEZ=078LC4L/UR=DTEIOH.

RFSRET,TEIOM.

LIERARY,ULIEO,ULIE2,ULIEL/A.

COMMENT, ATTSChH HEKE THE APPROFRIATE CID FILE
ATTACH,TAPE1=J378114CIL/UN=DTBGIS, PW=LC.
COMMENT. ATTAChH EERF THE APPRCPRIATE PARAMS FILE
ATTACE . TAPE2=JSTEI14PAREME/UN=DTEGJIS, PW=LC.
COMMENT . ATTACH EERE THE INPUT PIEOUT FILE CF RESULTS
ATTACH,TAFE3=FILEKLME/UN=LTEGAS, PW=SECRET,
LDSET,LIB=FTNAUG.

LIBLOAL,ULIBO,AGGREG.

EXECUTE, AGGREG.

*E0S

DEEUG FLAG 1 = DEBUG CUTFUT 0 = NONE(IS5)
1

NDEC = MAXIMUM NO OF DECIMAL PLACES (I5)
4

EXPEEIMENT TITLE FCF PAGE EEALDING - 80 CHARACTERS MAX
EXAMPLE JOR PCOR AGGREG USING EBISSAOL
NGRCUP - TEE NUMBER OF NEW CATEGORIES ~ I5 FORMAT
6 .
FOR EACE CATEGORY GIVE NAME (3410), NO OF MEMBERS (I5), MEMBER KOS (1615
AGRICULTURE
11
1 2 3 4 5 6 7 8 9 10 11
MIKING
6
12 13 i4 15 16 17
OTHER FOCD PRODUCTS
4
23 24 25 26
T. C. F,
9
31 32 3
MINERAL PRODUC
i1
57 58 56 60 61 62 63 64 65 66 67
TRANSPCET EQUIPMENT
4
68 69 70 71
TASK DETAILS —- ONE LINE PER TASK VECTOR POSITION,WEIGET CPTION NUMBER{215)

3 34 35 36 37 38 39
TS

P

b 9
1 11
20 1
71 12
79 4
76 16
0 0

$E0S
$EQP
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A feature of the aggregation facility is that the user-supplied
grouping need neither be exhaustive nor exclusive. Thus there is no need
for every industry to be included in a new sector, and the newly defined
sectors may overlap, or be =subsetz of ore ancother. Results for a ingle
industry may be presented aicngside results for a wider grouping of which
it is & member., Because so wide a range of grourings is allowed, errors in
the cards which specify the grouping may pass unnoticed. Users are
therefore advised to set the debug flag to 1 for the first run using any
new grouping. This causes the program to print a list of the new sectors,
showing wrich of the original industries are included in them.

Any ORANI variable which is either of industry or commodity dimen-
sions may be selected for aggregation. The weight vectors are also of
industry or commodity dimensicns. However, the user-specified groupirg is
always on ar industry basis. If any task specifies a variable or a weight
vector which 1s of commodity dimensions AGGREG transforms the weight or
variabie to industry dimensions by using the MAKE matrix of industry
cutputs. Thus any of the weights may be used with any ORANI variable,
whether it is of indusiry or commodity dimensions. Commonly the
rultiproduct (egricultural) industries will be grouped together as cne sc
that this procedure Irtroduces no problems. Otherwise, results for partly
agricultural new =sectors should be interpreted with caution. Of ccurse,
only a small rproportion of the large number of possible tasks is
economically sensible. The program is constructed to facilitate the
addition of new weighting vectors to the option list, if this were desired.
More information about the weights, and the database flows from which they
were constructed, will be printed out if the debug flag is set to an
integer larger than 1.

One application of AGGREG would be to compare the AGGRECated
results of a simulation using fullsize ORANI, with the results from a
smeller version of ORANI shrunk down with the IAC's AG78 facility. So far
as the author 1is aware, this interesting experiment has not so far been
performed. '
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APPENDIX I

Corpatipiliity with Differert Sizes of ORANI

Tne Industries Assistance Commission maintains a program AG78 which
mey be used to reduce the number of industries and commodities in an OKAKI
etabase (Bruce, Sutton and Da Cruz 1984). Another program, DISAG78, is
being ceveloped whick will use data supplied by the user to breakx up a
tandard ORANI industry classification into subelassifications (Bruce ard
1984). VWhere a particular group of industries is the focus of
nticn, this can enhance the realism of an ORANI result. As the ORANI
s cannot handie nuch meore than 115 industries, use of DISAG78 often
implies the use of program AG78, which has the opposite purpose. Thus, the
addition of 20 categories to the metal manufacturing sector has to be
offset by the agglomeration of 20 or more industries ir other sectors.
AG78 may be used alone simply to reduce the size of the CQRENI system. It
per to run ORANI 1f the number of industries is halved using
8

A11 programs in the longrun suilte of programs automatically bhandle
these changes to model dimensions as long as the maximum number of
commodities, industries, or occupations does not exceed 116. It is of
course necessary that the same dimensions are adhered to throughout any
seguence of computations.



APPENDIX II

A PIECUT file is a special case of the pseudo random—access file
useZ by & nucber of ORANI programs. A library of programs and subroutines
is availasie to handle these files: for further information consult the IAQ
programming staff.

The file consists of a2 series of matrices, each corresponding to
ore vector variable. The rows of the matrix correspond to the individuzl
elements of the vector variables, whilst the columns correspond to the
various policy shocks specified in the PIE input deck.

Cn creation o¢f the file, the maximum number of matrices which
pctentially may be stored there is set and an INDEX vector, of length egusl
to this maximum number, is maintained.

The matrices are ordered according to the numbering systex set out
in Tabtles 7 to 9. Thus, matrix 1 shows changes in the industry outputs zand
the singlie-row matrix 34 the changes in the general real wage. A name is
stored with each matrix, together with the numbers of rows and columns. heow
and column totals are not stored.

Two particular aspects of the PIEOQUT file may be stressed.

Firstly, it is necessary that each matrix on the file has the sane
number of c¢olumns. The values drawn from the same column of each matrix
constitute an ORANI solution. No distinction is made, in the PIEOUT file,
between the exogenous and endogenous variables - nor -is any distinction
necessary. To see this, compare two common shortrun closures of ORAKNI,
differing only in that in the first the balance of trade is endogenous an

real consumption exogenously shocked while in the second closure these
roles are reversed. As long as the exogenous value of the balance of
trade in the second simulation is equal to its endogenous change 1in the
first, results for all variables will be identical in the two simulations.

Secondly, the PIEOUT file need not utilize every position allotted
for matrices of results. Some positions are empty and this is reccrded
through the INDEX vector. Three distinct reasons may lie behind the
absence of a matrix at some pcosition.

(a) The file may have a maximum number of positions (the length of the
index vector) greater than the number of ORANI vector variables. A11
positions greater than this number will be empty.
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(b)Y A posit

ion may correspond to an endogenous variable for which
values were not

requested when the files were created.

(¢) The position may correspond to an unshocked exogenous variable
with zerco values for all elements.

In the CSIRONET version of ORANI, a distinction is macde between the
first 71 vector variables, listed in Table 7, which comprise the IKLL
system, and variables 72-84, listed in Table 8, which are opticnally
obtained by BACKSCLUTION frox the FINAL variables. Exogenous variable must
be chosen from the FINAL list, and the C file conteins solutions for all
these variatles. Program EXPAND requires that we elevate common practice
to the rule thkat values for zll these FINAL variables appear - if non-zero
- on the PIEQUT file. This makes it possible to distinguish betweern the
possibilities () and (c¢) above. If an empty position on the PIEOUT file
is numbered below 72 that variable is exogenous and zero. If the number is
above 72, correspending to a BACKSOLUTION variable, we can interpret thre
absence of information as the lack of any data concerning an endogenous

variable.

The PIEOUT file generated by the standard GRANI PIE prograr is
subject to some additional restrictions:

(a) The values of shocked exogenous variables must be entered on the PIE
input deck in the order in which they appear in Table 9. Values for
elements of any one vector variable also are entered in ascending
crder. The columns of the PIEQUT file which correspond to these
shoecks are ordered in the same way as they are specified on input to
the PIE program.

(b) The PIE program always prints out the total effect of all specified
shocks — optionally the effects of the component shocks are printec.
The PIEQUT file egither contains a column for each shock gr a =singie
totals column, but not both at once.

(c. The number of columns in a PIEOUT file is 1limited to the length of
the largest vector variatbtle - typically the number of commodities.

Programs KROWTOT, APPEND, LINCOM, and PIEDIT may be wused to
circumvent these additional restrictions.
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APPENDIX III

Derivation of Kew Variables Calculated by Program EXFPARD

This Appencdix is a version of Appendix I of Horridge{(1985). It
incorporztes certain important revisions, notably the addition of variables
116 te 119. A& number of minor additions or corrections have also been made.

4s set out in Horridge(l1985), the longfun macro extension to ORANI
consists of the additicn of egual numbers of equations and variables. By
means of the method of closure swapping, one of these new variables - the
ratio of consunption to saving —- is excgenized, whilst a standard OCRARI
rariable - resl consumption - is endogenized.

it follows that a sufficient description of the additional
equations can be couched irn terme of a set of definitions of the new
variables listed in Table ¢ &zbove, and reproduced overleaf. To code
program EXFAND it was necessary to define each new variable in terms of
origiral ORANI variables or in terms of new variables already defined.
This imposed & particular crder or the work which 1is followed in the
presertazticon belcw. By and large, the first new variables to be defined
are logically dependent ornly on the variables computed in the standard
ORANI computer programs. They do not depend on any additionsl data (such
as data on foreign ownership) regquired for the macro extension. Such
variables are annotated, on their heading lines, with a (1).

The method of computeticn of some new variables is not completely
general. It 1s assumed, in some cases, that certain technical change and
taste terms are excgenously constent (these correspond to ORANI variables
39 to 62 in Table 7). Therefore, the computed changes.in these new
variatles may be invalid if technical change has been imposed. Variables
which are defined in terms of these variables will also be invalid. The
limitations are set out in the description of each variable below, but for
quicker reference the annctaticn (2) has been attached to the heading line
of each variable in this category. Program EXPAND checks that all the
technical change terms are indeed zero. If not, the warning message 'YUK
shock present at position nn - certain results may be invalid’ is printed
out.



TAELE §: NEw SCALLP VARIABLES ADDED BY PROGRAM EXPAND
{replicated)

10 _PIEQUT* FILE

POSITIOH DESCRIFTION SYME.. IN TEXT
85 ¥ lhggregate nomiral other demands g
86 ¥ Price index other demands W(S)
87 ¥ Price incex exports(Australian dollars) #®
g3 * Price index imports(Australian dollars) nl
89 * Price index GDP expenditure side n8dp
90 * Nominal GDP from expenditure side gdp
91 * Aggregate nozinal land rentals
92 % Aggregate ncminal fixed capital rentals r
93 * Aggregzte nominzl other cost tickets
G4 * Aggregate nominzl wage payments
95 # Tax revenue intermediate usage
96 * Tax revenue investment inputs
g7 * Tax revenue consumption
88 * Aggregete export subsidies
99 # Tariff revernue
1006 * Totel nominegl indirect taxes u
101 * HNominel GDF from income side gdp
162 * Totel nominal current capital stock
103 GNP - national income gnp
104 Ratio consumption/saving f
105 Overall local share of local rentals g
106 Total national saving s
107 * Totel capital stock - rental shares k
108 Lverage rental price of locally owned cap pKL
109 * Average rentzl price of all local capital pK
110 Average creaticn price, locally owned cap nL
111 Locally owned capital stock q+k
112 Net rertals to overseas ' r,
113 Net foreign investment ry
114 Rertals to overseas re
115 Kentals from overseas re .
116 * Total investment price index nt
117 = Totel nominal investment i
118 = Total real investment ir
119 * Absorption price index Tabs
& Variables marked by an asterisk are simply extensicns of standard
ORANI results. The computation of the other new variables requires

information beyond that contained in the standard ORANI database. This
information constitutes an additional input to program EXPAND.

1 PIEOUT 1is an output file c¢f the standard ORANI programs as
implemented on CSIRONET (see Sutton (1985)).



Lastly, only certain variables are used in the chain of definitions
ieading to the formula for calculating £ - the ratio of consumption to
saving. The longrun closure described in Horridge(1985) actuzlly requires
only these definitions. To assist the reader, such core variables are
marked with the annotation (3) in the heading line. Variables not so
marked yield useful information, but their value does not affect the values
cf the standard ORANI variables, aftgr closure swapping to make f
exogenous. Therefore, cdeficlencies in the computation of these noncore
variables may have only limited significance. Note that no variable bears
bcth annctations {(2) and (3). Technical change does not preclude the
appiication of the longrun closure described in Horridge(1985).

Notation follows the conventions of DP3V, as far as possible. As
usual, variables 1iIn percentage change form appear in lower case. Rote

however, that the symbol Si is used to indicate the share of the ith
componert in a total, where the context determines both the relevant total
and the natu: f the ith compenent. Thus symbols such as Sy, S,, and S,

re
are constartly recefined as necessary. This seemed prefersble to

o}

ciuttering the notation with further affixes.



Varisble 85: hggrepgate Nominal Other Demands (1),(3)

Fcliowing DP3SV (egn. 16.1, p. 105) the demand for commodity i, scurce

5, by the government is taken to be:

(5) _ o Y(S) . f(?)
(ig)

= ¥ = s ee e =l,2
*(ig) r(is) : 1 g S

Advantage is taken of the circumstance that in the ORANI database
there are no margins on other demands. The government sector therefore

always pays the basic price for its consumption:

(5) (0)

(is)” Pisye i=1l,.g 8= 1.2
The aggregate nominal expenditure is then computed as:
_ (5) (0) . _
€= ZSusiPae® Pus)! i=1,...08 s =12
where S(ie) is the catabase share of good i from source s in total ‘other’

expenditure.

Variable 86: Price Index Other Demands (1)
(5) (0) B )
n izss(is)p(is)‘ i=1,...,8 s=1,2

where the shares S(is)are as defined in the description of variable 85,

Variable 87: Price Index Exports (1)

The foreign price of Australian exports is found from:

_ L&) €
Ti¥(i1) (i1)°

pfil) = i=1,...,g (DPSV 15.2, p. 104)
The price index for exports is a weighted combination of these
prices - which include subsidies - converted to Australian currency:

e - e
n 6 + ? SiP(i1)

where ¢ is the percentage change in the exchange rate and the Si are the

database shares of each commodity in total exports.
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Variable 88: Price Index Imports (1)

The price index for imports is a weighted combination of c.i.f.

import prices in Australian dollzars. It is computed, in percentage change

form, &

¢

mo_ e D
i ¢+ ? “iPizy

where ¢ is the percentage change in the exchange rate and the S, are the

datazbase shares of each commocdity in total imports.

Variable 89 GDP Defliater (1)

The gdp defla‘or is defired as:

gdp - {3} e i (5) e
R O 1 + S m + 8,7 + S + S
1; zt 3"( 047T QSTI

i.e., a weighted average of the price indices for household consunmption,
investment and other demands. T(3) is the standard ORANI CPI; u is the
investment price index defined below as variable 116; while H(S), the
govermernt price index, anc¢ trade indices " and e are defined above; S1 to
85 are the component shares in GDP. Note that export and import prices are
now included din this deflator, unlike ir previous versions (See Variable

No.119).

Varighle S0 Nomiral GDP frop Expenditure Side (1),(3)

A standard definiticn ¢f GDP is used:
GDP =+ I+G+E~-HM.

E1ll components except G and I are standard ORANI variables (althcugh ¥ and
M need to be converted to Australian dollars). G is simply variable 85
described above - the nominal value of other demands - whilst I is variable
117 described below. The percentage change form is then:

dp = S S.i+ 8 < .
8Py r 10 Syi+ Sg+ 4(e+¢) + Ss(m+¢)

This computation of gdp (rather than that from income side) is that used in

the longrun closure eguations.



-~ 854 -

Varizble 91 Aggregate Nominal Land Rentals (1)

In percentage change form this variable is defined as:
(1) (1)

=1 a2 . l 1‘ = . : 3
total rentals to land ? SJ X(g+l,3)J + p(g+1,3)3'
(1) (1)

where X(g+1,3)j and p(g+1,3)j are, respectively, the percentage change in

j=1,...,h

the quantity and the price of land used by industry j and the Sj are the

shares of each industry in total rentals to land.

Variable 92 Aggregate Nominal Fixed Capital Rentals (1)

In percentage change form this variable is defined as:

_ (1) (1)
r= % Sj X(g+1,2)j * p(g+1,2)j’

(1) _ (1) ' I
where x(g+1,2)j and p(g+1,2)j are, respectively, the percentage change ir

J=1,...,h

the quantity and in the price of capital used by industry j and the Sj are

the shares of each industry in total rentals to fixed capital.

Variable 93 Aggregate Nominal Other Cost Tickets (1),(2)

ORANI's 'other cost tickets' reflect the value of taxes and levies paid
by firms plus the cost of working capital. EXPAND assumes that the quantity
of tickets used by each industry is proportional to industry activity:

(1)

X FZ,, i=1,....h
g+2,3 J
, : - (1) (1) X .

Thus the technical change terms aj and ag+2 j mentioned in DPBSV
eqn. 12.25 are assumed to be zero. The price of tickets is indexed to the
consumer price index, via parameters h;i; j (normally unity), and shifters

(1) . '
fg+2,j (normally zeroc):
(1) - (1) n(3)+ f(1)

Pg2,i7 " g2, g+2,3

Thus the percentage change in aggregate ticket revenue may be
expressed:

), J=1,...,h

. _ (1) (1)
ticket revenue = ? Sj(Pg+2,j+ Xg+2,j

where the Sj are the database shares of each industry in total ticket

revenue.
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Variable 94: Apprepate Nominal Wage Payments (1),(2)

In percentage change form this variable is defined as:

(1) (1) .
tel wages 1 r = . .t = 1, eeen
totzl wages to labou ? SJ X(g+1,1)3 p(g+1,1)3 Jj= 1 h
where y(l) and (1) are, respectivel the percentage changes in
(g+1,1) § Pgt1,1)3 B7¢r Te8P v P & :

the guantity and the price of labour used by industry j and the Sj are the
shares of each industry in the total wagé bill.

x(1)
(g+1.,1)]
and are value weighted sums of industry j's demands for each occupation.

(1)
Plg+1,1) 3
prices o¢f the m occupational labour grades. Building on DPSV, eqn. 22.6,

p. 128):

The are given by the ORANI vector variable no. 79 (LI)

The must be constructed as shareweighted sums of the

(1) (1) (1)

Plg+1,103 = tg+1,1) T Mg,

(1) (1) (1)

(g+1,1,m)J * f'(g+1,1,m) " (g+l,1,m)j]’

+ % S .lepi.h
mj

X o
where:

(1) ~ v
(g+1,1) average wage shifter
(1) . : o .
(g+1,1)j = industry-specific wage shifter

f(1)
(g+1.,1,m) = occupation-specific wage shifter
(

f’l) = (industry/occupation)—specific wage shifter

(g+1.,1,m)j

(1) (industry/occupation)-specific indexation parameter

(g+1,1,m}j
Smj = share of occupation m in wage bill industry j .
The £ (1) . although implemented by the standard ORANI programs,

(g+1,1,m)]
are assumed to be exogenously zero. If this is not the case, EXPAND prints

out the the warning message ‘YUK shock present at position nn - certain
results may be invalid' where nn is a number from 53 to 62. Technological
augmentation of the component grades of labour has alsc been excluded ( the

(1)
a(g+l,1,m)j , see DPSV, p. 86, eqn. 12.56).



_56.._
Varizsble 95: Tax Revenue Intermediate Usage (1),(2)

Tc calculate this flow, we assume that the tax is specific, fully
indexed to the CPI , and is levied equally on domestic and imported
equivalents. Thus the terms t{(is,ji) and v{(is,jl) in eqn. 18.20, DPSV
p.116 are assumed to be zero. We also assume that the demand by an
industry for any material input (disregarding source) 1is proportional to
its activity level. Thus technical change terms appearing in equation
12.23 (DPSV, p. 81), namely the agl), aiz), and aéi;)j’ are assumed to be

zero. The toial tax revenue is then:
Intermedizte Tax Revenue = = + ZS.z. ., j=1,...,k

where n(S) is the consumer price index, zj the activity level of dindustry

J, and the 3, are the database shares, by industry, of the tax revenue.
)

Variasble 96: Tax Revenue con Inputs to Capital Creation (1),(2)

To calculate this flow, we assume that the tax is specific, fully
indexed to the CPI , and is levied equally on domestic and imported
equivalents. Thus the terms t(is,Jj2) and v(is,j2) in eqn.18.20, DPSV
pg.116 are assumed to be =zero. We also assume that the demand by an
industry for any material dinput to its capital creation (disregarding

source} 1is proportional to its investment level. Thus technical change
(2) (2)
a, |

terms appearing in equation 13.4 (DPSV, p. 96), namely the aj , , and
%is)j' are assumed to be zero. The total tax revenue is then:
Investment Tax Revenue = n(3)+ z Sjyj , jJ=1,....h

J
where n(S) is the consumer price index, yj the investment level of industry

J., and the Sj are the database shares, by industry, of the tax revenue,



- 87 —

Varizble 97: Tax Revenue on Household Consumption (1),(2)

To calculate this flow, we assume that the tax is specific, fully
indexed to the CPI, and is levied wequally on domestic and imported
equivalents. Thus the terms t(is,3) and v(is,3) in egn. 18.21, DPSV, p. 117
are assumed to be zero. The total tax revenue is then:

(3) (3)

Consumption Tax Revenue = =« + Z‘Sixi , i=1,...,8
i
(3) . i (3) . .
where =n is the consumer price index, xi the consumption of good 1

{regardless of source) and the S, are the database shares, by commodity, of
the tax revenue. The xis) are cal~ulated as Divisia aggregates of household
consumption of domestic and imported equivalents:

(3)_ (3) _ .
x, = i Sisxis s s=1,2 1i=1,....g
where the s subscript differentiates imported from locally produced good i,
and Siq is the database share of source s in the value of consumption of

good 1.

Variable 98: Aggregate Export Tax Revenue (1)

In calculating the revenue from export tax, we recognized that
according to the ORANI database, the taxes were sometimes negative ~
actually subsidies. The tax rates are often endogenous, so that a subsidy
may become a tax, or vice versa. Thus a special method of computaticon was
designed. Contributions from tax on each commodity, AYi,to the total change
in export tax revenue, AY were calculated as follows.

For each commodity, the export tax revenue'Yi is equal to the
difference between the value of exports at world prices, and the value at
Australian prices (including margins). Call these Fi (fdreign flow) and Di
(domestic flow). Then Yi = Fi - Di' Further, the power of the export

subsidy, P. is defined as the ratio D./F., so that D, = P_F.. Hence:
i i i i iti

Y, = F, - P.F,, and
i i iti
AY, = F.f - P .F.(p, + f.) ,
i iti itivi i
where the lower case letters denote proportional changes. Summing:
AY = Z AYi , and so

i
AY/Y is the proportional change in export tax revenue.

Both Y, the original revenue, Fi, the original 'foreign flows’ and
Pi’ the original powers of the subsidies are calculated from the database.

The fi are derived via equation 15.2 of DPSV from the export prices and the
world export demand shifters. The p; are computed by the standard ORANI

programs.
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Variable 99; Aggregate Import Tax Revenue (1)

A similar method to that employed in calculating export tax was used,
for the same reasons. Skipping the derivation:
AY/Y is the proporticnzl change in import tax revenue, where
AY = ; AYi and
AY, =l~ Fifi + TiFi(ti + fi),
where the lower case letters denote proportional changes. Ti is the power

of the tariff, whereas Pi’ in the previous (export tax) derivation was the

power of & subsidy: hence the sign differences.

Both Y, the original revenue, Fi' the original 'foreign flows' and
Ti’ the original powers of the tariffs are calculated from the database.
Note that the Ti are not the IAC-generated equivalent rates used to
compute the size of exogenous tariff shocks. The fi are derived from the

standard ORANI variables PM (import prices) and XL (import volumes).

Varizble 100: Totzl Indirect Tax Revenue (1),(2)

Total indirect taxes are made up of the five components just
described, namely, taxes on intermediate wusage, investment inputs,
household consumption, exports and imports. The percentage change in U,
their sum, is simply:

u = ZSwuw . w=1,..,5

W
where the u, are the percentage changes of the components, and the Sw are

their database shares in indirect tax revenue.

Varisble 101: Nominal GDP from Income Side (1),(2)

This is defined as the sum of payments tc¢ land, labour, capital,
and other cost tickets, plus indirect taxes. The calculation of all these
quantities is described above. The percentage change in GDP is then found
as a weighted sum of the changes in its components, the weights being the

component database shares in GDP.

The result should be equal to that obtained from the expenditure
side - see above (Variable 90). In practice, tiny discrepancies arise.
The revisions to program EXPAND described in the description below of
variables 116 to 118 have reduced these discrepancies very greatly.
However, results for Variable 101 are invalidated if any of several vectors
of technical change or taste shocks are nonzero. Hence the longrun core
equations use the calculated value of Variable 90 - GDP from the

expenditure side.
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Variable 102: Totel Nomiral Current Capital Stock (1)

This variable is simply defined as the change in the nomiral value
of the aggregate capital stock as computed by the standard ORANI programs

(veriable 26 — K0). Ir percentage change form:

Total = Z(k(C) + =06, . . = 1,...,h
P § 2y ’

(Refer eqgn. 22.4, DPSV, p. 127). The kSO) are the percentage changes in
the quantity of capital employed in each industry, while the nj are the
changes in the price of creating a unit of such capital. The @23 are the
value shares of capital in each industry as utilized by the standard ORANI
programs. That is, they are the normalized cclumn sums of the capital
stocks matrix. As detailed in Section 4 of Horridge (1985), these weights
were deemed inappropriate for longrun applications. Thus this variable 1is

computed for shortrun purposes only.

Variable 107: Totel Capital Stock — Rental Shares (1),(3)

This variable is calculated in a similar manner to the wvariable
k(0) =~  aggregate capital stock - computed by the standard ORANI programs,
and described in DPSV, eqn. 22.4, p. 127. The difference lies in the
weights attached to the changes in individual industries’ capital stocks.
For most purposes it is more appropriate to use weights based on the

industry shares of total rentals to fixed capital. Thus:

k =3 8.,k.(0), ' i=1,...,h
RN N
J
where the S, are database industry shares of total rentals to fixed

capital, and kj(O) is the percentage change in the capital stock in

industry J.

Variable 108: Average Rental Price of Locally—-Owned Capital (3)

This variable represents the overall rental price of all fixed
capital owned by Australians. It is computed as:

KL

Pos ? SiP(g+1,2)5 J=1....0

where the S, are the shares accounted for by each industry in total revenue

to fixed capital, accruing to Australians.
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Variable 109: Average Rerntal Price of Capital (1)

This wvariable represents the overall rental price of all fixed
capital located in Australia. It is computed as:

K )
= < $ -
p ? “jp(g+1,2)j ’

where the &, are the shares accounted for by each industry in totsl revenue

to fixed capital. It is the appropriate price index for Variable 107.

Varizble 110: Average Creation Price of Locallv-Owned Capital (1)

This variable vrepresents the overall creaticn price of all fixed
capital owned by Australians. It is computed as:

ﬂL =7 S.n., , j=1,....,h
3 JJ

where the Sj are the shares of each industry in totzl investment in
Australilia by Austiralians. Accerding to the methodology set out in Secticn
4 of Horridge{(1985), the distribution of this investment is the same as the
distribution cf Australians’ capital assets between the industries, and the
same too as the distribution, between the industries, of capital rentals
accruing to Australians. This simplifying feature, however, is neither
essential to the implemerntation of the longrun c¢losure, nor particularly
cruciel to the results, in most instances. The exception would be a shock

which caused a marked dispersion in the "j’
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Variables Variables 103,104,105,106, and 111: Core Variables (3)

Condensed Derivaticon of Core of Longrur Module

The followirg 8 eguations (excerpted from Tabie 2 of
Horridge(1985)) form the core of the longrun system. They are fully

expleined in Section 2 (ibid).

(1) gnp = B (g + k + pKL) + Bzothine + p*(kF + &) [Inconel
(2) gnp = alc + a’g + a’sy + afsp + afpy [Expenditure]
(3) c=f+ s [Consumptior]
(4) bi = gnp [Balancing Itemn]
(35) G + k = }.(sd - [Australian Equity in Local Capitall
(6) K = 4(S; - ¢) [Australian Ownership of Overseas Capitall
(7) 8¢ = s [Investment by Australians Overseas]
(8) Sq = s [Local Investment by Australians].

Where f* = share lccally generated capital rentals in GNP,
B2 = share other locally generated income in GNP,
g% = share rentals froon overseas in GNP,
at* = share consurption in GNP,
a? = share government spending in GNP,
a® = share saving invested locally in GNF,
a* = share saving invested overseas in GNP,
a® = share balancing item in GNP, and

A = parameter reflecting assumed adjustment path of saving.

The eqguations above implicitly determine the variables:

gnp national income ' 103=
o} Australian share cf capital stock 105
gtk Australian capital assets 111
kF overseas capital stock owned by Australians

S4 fustralian saving used to purchase capital stock in Australia 106#

Sp Australian saving used to purchase capital stock overseas 106%
s Australian saving 106%*
bi residual component of national expenditure remitted overseas 103%

(not included in rentals to/from overseas or in investment flows)
f ratio of consumption to saving. 104

(* Some distinct variables share the same computer number, taking advantage
of the fact that they always have the same percentage change.)



411 other variables mentioned in the group of equations may be

computed fairly directly from standard ORANI variables. In this section the
condensed form of the 8 equations 1s presented and derived. The method
used is to calculate £ as an explieit function of the standard ORANI
varizbles. Then the remzining new variables are successively computed as
functions of f and the standard ORANI variables. In other words, the

syster is trizngularised algebraically.

As a preliminary, we remind the reader that the variable 'othire’
appearing in the first equation is only a shorthand for the percentage
change in all 'other income’' - apart from capital rentals - making up GDP.
By assumzticn, all this other income accrues to Australians. Thus, in
levels:

GDP = QTEINC + (AGGREGATE NOMINAL FIXED CAPITAL RENTALS),
or in percentage change form:

gdp = E otkine + B,r ,
A

1
where Bl and 82 are datazbase shares and where r is the percentage change ir
capital rentals — variable 92 - and gdp is calculated from the expenditure

side. (Refer to the descripticns of variables 90 and 101.) Rearrangement

gives:

othine = Clgdp + C2r ,

= 5 ad = - . i i
where C1 1/Bl n C2 BZ/Bl (C1 and C2 are printed out by progran

EXPAND under the names SHENC1 and SHRNC2. Although EXFAND computes othinc
it is not printed out.)

Using the equations:
L

q+ k= k(sd - 7)) (5)

K = A, - &) (6)

Sp =84 =8 (7),(8)
we may rewrite eguation (1) as:

L KL
= < < 4

gnp Slc + u2f‘ + Sqm + S4p + Ssothlnc + 86¢.

where ¢ and ® are standard ORANI variables - nominal household consumpticn

T

and the exchange rate. pKL and nL are new variables 108 and 110 described

above. The coefficients S1 to S6 are printed out by program EXPAKD having

been computed as:

Sl= X(B1 + B3)
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S4= By
54= By
55~ By

Se= Byl = 1.

Values of S1 to 56 are printed out, whilst values of ﬁl to ﬁz appear under

the names SHRGNI (i-3),

A similar trapnsformation is applied to equation 2 of Table 2, making

use cf equation 4

bi = gnp, so that (4) becomes

gnp = Tlc + ng + T3f.

Coefficients T1 to TS are printed out and equal:

T1 = (al +oa, ¥ ag)/(l - a5)
I, = 02/(1 - as)
'I‘3 = - (a3 + a4)/(l - as).
Values ay to a, are printed out as SHRGNE{(1-5).

Combining these two rearrangements we have:

_ _ L KL )
Tje + Tyg + T,f = gnp = Sjc + S,f + S;n + §,p + Scothinc + s6¢.

Thus f may be expressed in terms of the already computed variables:

_ 3 L KL . @ N _
f = ((3-T)e + S;m" + S,p  + Scothinc + S0 T,g)/(Ty = 8,) .
Having performed these manipulations the going becomes easy:

gnp = Tle + T2g + T3f = bi defining variable 103
sd =S, =s=c ~f defining variable 106
(q+k) = l(sd - nL) defining variable 111
(qeierp™™) = (q+k) + pii= r_,

= revenue from local capital accruing to Australians.
q = {g+k) - k , defining variable 105

where k,(q+k) are variables 107,111. Thus all eight variables are computed.
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Variable 112: Net Reptals to Qverseas

This 1is computed merely as the difference between rentals to and

rentsis fror overseas. In percentage change form:

2 2 2 2
= § » : < oy 4 -
r ert + Czrf, where Ql and Q2 are computed from the database
and Ty and r, are variables 114 and 115.

Variable 113: Net Foreign Investment

This is defired as the difference between national saving and

aggregate investment. In percentage change form:

r. = Qii + st, where Qi and Qi are computed from the database,

and 1 and s are variables 117 and 106.

Varisble 114: Rentals Paid to Overseas

This varizble represents the capital income earned irn Lustraiis,
yet accruing to foreigners. It is merely the difference between tctzal
capital income, R{variable $2), and that acecruing to Australians, Ra' So in

percentage change form:

1 1
ry = er + era.
where Qi and Q; are computed from database shares. ra is found by adding
the results for variable 111 (g+k) and variable 108 (pKL), which represent,

respectively, the quantity and rental price of local oapital.

Variasbie 115 Rentals from Overseas

These rentals represent the earnings of capital located overseas,
yet owned by Australians. The unit rental price is deemed to be constant
in overseas currency sc¢ the Australian value of the rentals is simply the
product of the exchange rate, ¢, and the amount of such capital, KF. In

percentage change terms:

rf = kF + ¢ .

From equations (6) and (7) of Table 2 we deduce:
Pf=l(8“¢)+®,

where s and § are variables 106 and 9.
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Variable 116: Totzl Investment Price Index (1)
Variabie 117: Total Nominal Investment (1),(3)
Variable 118: Totzl Resl Investment (1)

The standard ORANI programs calculate values ¢f nominal and real
investment, and an investment price index, which take in all those
industries where investment 1is governed by the theory set out in DPSV,
p. 121, equation 19.9. These Industries are known as the private, or
endogenous—investment industries. The rest follow the rule given by
equation 19.11 ibid. The mrmbership of each group 1is user selectable.
For the purposes of national accounting, it is necessary to define new
variables which reflect the nominal and real value of investment in all
industries. Fortunately, the standard ORANI programs calculzte, for each
industry, the change in real investment (yj) and in its price (nj). Thus
it is simple enough to calculate the new aggregates:

i

116. il = 7 Sj ﬂj S=1,..,h Total Investment Frice Index
J

117, i =78, (n, +y.) J=1,...h Totzl Nominal Investment
J

118. ir = Z Sj y‘j j=1,..,h Total Real Investment
J

Here the Sj are industry shares in total gross expenditure on investment.

The distinction between total investment and total ‘private’
investment was not made in Horridge (1985), the compagion publication to
this manual. References in that paper to investment, aggregate investment
and so on, should be understood to refer to total investment, rather than

the endogenous, or private component alone.

Variable 119: Absorption Price Index (1)

This deflator is defined as:

abs _ (3) o1 (5)
n = Slﬂ + SZn + Ssﬁ

i.e., a weighted average of the price indices for household consumption,
'3 is the standard ORANI CPI; n' is the
(5)

, the

investment and other demands.
investment price index defined above as variable 116; while =
goverment price index 1is defined above; Sl’ S2 and S3 are the component
shares in absorption. PNote that export and import prices are not included

in this deflator (See Variable No.89).
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APPENDIX IV

Errcrs an¢ Frror Messages

This Section deals with errors which cause progran executicn to
abort. It 1is quite possitle for the programs to run successfully without
performing the intended task - especially if the input files and data were
deficient. Hence the necessity to carefully examine the printout from

'successful’ runs, checking for non-fatal warning messages. Fatal errors
fall irnto three main categories:

(&) Errors in the JCL.

These will cause processing to end before the program itself is
executed. Typical causes include failure to specify user-specific files
properly, and incorrect JCL syntax. As familiarity with NOS is assumed in
this guide, such errors are nct trezsted here. However, one pcint to ncie
is that freow time to time the storage location of stancard
{nor—user-specific) data and program files held by the IAC may be changed.

{(b) Errors 4in dats input.

If the indicated comment cards are absent from the data deck, or if
the user's numbers are not formatted correctly, a read error will result.
Another cause could be failure to terminate a metrix or column range
selector sequence (with a peir of zeros in IS5 format - see Sectior 7.
Generally, the programs print out an 'echo' of any date which is read in.
Therefore, the offending line will probably be the line subsequent te the
last line to be successfully echoed

{c) File dimensions too large.

No more than 150 positions are allowed in any input file, whether
the positions are occupied or not. Longer input files induce a fatazl error
message. Additionally, matrices are limited to a maximum size of 116 in
either direction. If a larger matrix is found, an error will result. The
message will resemble:

REDEAS Error No. 58 or 54
116 nr 116 ne 0 0 0 0.0

where nr and nc are the dimensions of the input matrix, exceeding the limit
of 116. The message:
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OPENRA Error No. 55
LU 0 o 0 0 0 0 0.0

indicates failure to open the file assigned to tape no. LU in the JCL.

The programs provide a rudimentary ‘trace’ facility in that a
record is printed of all file operations. Thus the last printed output,
before execution is terminated, should identify either the matrix which
caused trouble, or its predecessor. The 'predecessor' may either be the
preceding matrix on the file, or the last ’'selected’ matrix to be processed.



