IMPACT PROJECT

A Commonwealth Government inter-agency project in co-operation with the
University of Melbourne, to facilitate the analysis of the impact of economic
demographic and social changes on the structure of the Australian economy

HOW TO COMPUTE A JOHANSEN-STYLE

SOLUTION WITH THE MELBOURNE

VERSION OF ORANI 78

by

Peter J. Higgs
and

B. R, Parmenter

IMPACT Project Research Centre

IMPACT Computing Document No. (C3-01

Melbourne December 1981

The views expressed in this paper do

noi necessanily neflect the opinions

04 the participating agencies, nor of
the Commomwealth government

IMPACT PROJECT RESEARCH CENTRE 153 Barry Street, Carlton 3053
Postal Address:  Impact Centre, University of Melbourne, Parkville, Vi, 3032, Australia

Phones: {03) 345 1844 extensions 7417 & 7418
After hours (03) 341 7417 or 341 7418,



€., Troupson, Commonveeeith Govermnmant Printar



III.

Contents
I. Introduction
I1.

Details of an Illustrative Simulation

Preparing the Card Deck

I11.1

I1r.z

I11.3

The control cards

Specifying the basic solution

A note on mapping between the DPSV
notation and the computer cards

I11.2.1.

I11.2.2

111.2.3

111.2.4

Basic solution steering card

The endogenous variables

The exogenous variable card

Cards for indexation, export
commodities, exogenous investment,

exogenous imports, and various other
parameters

11I1.2.4.1 Sequence control card

I111.2.4.2 Wage-indexation cards

117.2.4.3 Endogenous-export cards

111.2.4.4 Exogenous-investment cards

111.2.4.5 Exogenous-import cards

I111.2.4.6 'Other cost' indexation cards

I11.2.5

End of section

Specifying the back solutions

111.3.1

I11.3.2

II1.3.3

Non-zero exogenous variables

Endogenous variables for which
back solutions are required

End of section

Page

10

16

16

27
28

34

34
35
36
37
38
38

38

39

39

38

39

41



Contents

111.4 Specifying the printout

I11.4.1 Printout steering card
111.4.2 Title card

1I1.4.3 Tariff-rate cards
I11.4.4 The exogenous variables

IIT.4.5 The endogenous variables

III1.5 End of information

Iv. Interpreting the Printout

V. Concluding Remarks

Appendix: Formats Used in the ORANI 78 Input Card Deck

Tables
I11.1 Specification of an Illustrative ORANI
experiment
II1.1 Schematic Representation of the ORANI 78
Computing Deck
I11.2 Vector Variables which Appear Explicitly in
the ORANI Computing System
111.3 Commodity and Industry Codes for the
ORANI 78 Computer Programs
II1.4 Occupation Codes for the ORANI 78
Computer Programs
Figures
v.1 A subset of the Printout for the

Illustrative Sinulation

Page

42

42
45

45

45

48

49

55

70

Al

17

21

26

51



HOW TO COMPUTE A JOHANSEN-STYLE

SOLUTION WITH THE MELBOURNE VERSION

OF ORANI 78

by

*
Peter Higgs and Brian Parmenter

I. Introduction

This manual is designed for users of ORANI who are
sufficiently familiar with the ORANI theoryl to be able to specify
an experiment in temms of the ORANI notation but who do not necessarily
have any experience with computing. In particular no familiarity with
the ORANI computing system is assumed. The paper contains a set of
instructions to enable you independently to compute ORANI solutions
and print out the results. As you work through the instructions you will
come to see how the computer systems relate to the ORANI theory, but a

complete understanding of this relationship is definitely not essential

*  We gratefully acknowledge the comments of Tony Meagher, Dean Parham,
Russell Rimmer, Dennis Sams, John Sutton and Ron Tillack. All
remaining errors, omissions and confusions are the sole responsibility
of the authors.

1. All the necessary documentation is in Dixon Peter B., B.R. Parmenter,
J. Sutton and D.P. Vincent (1982) ORANI : A Multisectoral Model
of the Australian Economy, forthcoming with North-Holland Publishing
Company - hereafter DPSV. Note that the computing system to which
this document refers is an earlier version of the one used to preduce
the results in DPSV. It does not include a facility for producing
Euler-style solutions.




to successful running of the model.1 You should not be afraid to use

this document as a "cookbook!.

Before you embark on computation you must formulate your
experiment in detail by making the choices 1-5 and 7 set out in
Figure 44.1 of DPSV.Z First decide which of the model's variables are
to be set exogenously and which are to be endogenous in your simulation
(choice 1). Compile a list of exogenous variables for the experiment
equivalent to Table 23.3 in DPSV, which gives such a 1ist for the case
of an across-the-board tariff cut under neo-classical, short-run
assumptions. Values for all the exogenous variables must also be set
(choice 2). (Most of these will probably be zeros - in the experiment
reported in DPSV, chapter 7, this was true of all the exogenous variables
except the ad valorem tariff rates, t(i2,0)'s.) Next choose values
for the user - specified indexing parameters (choice 3), and decide which
commodities are to be Yexport" commodities (choice 4} and for which
industries investment is to be exogenous (choice 5). Finally, choose the
list of endogenous variables for which solution values are to be printed
(choice 7). Then, if all the input-output data and all the parameter
values in the standard ORANI data base are acceptable, this document can
be used to prepare the deck of computer cards necessary to instruct the

computer to run your simulation and print out the results.3

1. For a summary of the relationship between the ORANI theory and the
computing system see DPSY, section 34.

2. Choices 6 and 8 need not concern you at this stage. We shall not be
dealing with the generation of Euler-style solutions nor with regional

results,

3. It is possible to make user-specified changes to the data base but
computing then becomes much more costly and difficult. We do not deal
in this paper with the procedures necessary to make such changes.



The rest of this document is organized as follows. In section
II we have set out the details (in terms of the choices from Figure 44.1
of DPSV) of an ORANI experiment which we will use as an example for our
computing instructions. In section III we proceed, card by card, through
the construction of the deck required for computing the example. The form
of the output is explained in section IV and brief concluding remarks are
offered in section V. An appendix explains the input formats required in

preparing the card deck.



II. Details of an Illustrative Simulation

In explaing how to construct a card deck for computing
an ORANI solution, we will work through the construction of such a
deck for a specific, illustrative simulation. In Table II.1. we
have set out the details of this experiment which must be fixed

before computing commences.

You will notice that the list of exogenous variables,
the values given to the user-specified parameters, and the lists of
export commodities and exogenous-investment industries are all
identical to the equivalent entries in Figure 44.1 of DPSV. This
means that the economic environment assumed for our illustrative
experiment is identical to that adopted for the tariff-change
simulation described in chapter 7 of DPSV. To summarize, we
assume a neoclassical short-run enviromment with fixed domestic
absorption and slack labour markets. The main difference between
the two experiments lies in the exogenous shock to be imposed on
the model. Instead of imposing an across-the-board tariff increase,
in our illustrative experiment we will analyse the effects of a
change in relative, occupation-specific, real wage rates. The change
in relativities is given by the values assigned to the wage-shift
variables [fgéll,l,m)] in Table I1.1. The only other difference
between the experiment specified in Table II.1 and the one specified
in DPSV, Figure 44.1 is that, for the purposes of illustrating the
computing, we aim to print out results for a much larger range of
endogenous variables than was reported in DPSV. In fact we have

demanded results for all available endogenous variables.



Table I1.1 Specification of an Illustrative ORANI Bxperiment

The exogenous variables

P‘E’iz); t(i2,0); v(i2,0); t{is,jk); wv(is,jk); t{(is,3); v(is,3);

i on; D £D

4 N . .
VLA x5 EGLAS ks o dp ng £00 s £

(rl) ; R’

CO e ®e . @, e LW

(g+1 1n;’ (g+1 1,mj’ (15)’ n ¢ an’ 242,37 595 ¢ and

all a's except a(j); (fori =1, ..., g s=1,2; j=1, ...,h

k=1,2; £cG; ré6; m=1, ..., Mand ng¢J)-

Values for the exogenous variables

€8]
All zeros except the f(g+1,1,m) for m = 1 -~ 8. The values for these are

f§221,1,4) = -0.26; f§231,1,s) = -1.73; §é21 1g)" 868
g;zl 1,77 * 58% g;ﬁl 1,8 = 162
(b)

Values for user-specified parameters (the h's)

(5) 1 (1) (2 ; ;
Biasyr Mgia,g e Prgn,imic Pe oo 12,0, hi(1,4),

hs(il,4), hl(is,jk), hs(ls,jk), hl(is,S) and ‘hs(xs,s)

all equal to 1; and



Table II.1 {continued)

hl(iZ,O), hS(iZ,O), h2(i1,4), hz(is,jk) and hz(is,S)

all equal to 0;

[

(fori=1, ..., g, s=1,2; j=1, ...,h; k 1,2;

m=1, ..., M and £4J). .

The export commodities

G = {Al, A3, A4, A5, 11, 12, 13, 14, 18, 25, 30, 63, 64}

The exogenous-investment industries

(313 ¢ 9y = (17, 84, 85, 86, 103, 104, 105, 106, 107, 108, 112, 113}

Variables for which projections are to be printed

All endogenous variables in the final system (see Table II1.2. part A,

and DPSV, subsection 32.2).

All available back-solution variables (see Table 1I7.2. part B}.

(a) This variable has not been included in the ORANI 78 computer
system, hence it does not appear in Table I11I1.2, Ignoring
the variable will cause no problems in the computing but you
will not be able to impose wage shifts that are occupation and
industry specific, nor can you solve for such shifts.

(b) Note that in the current version of the program only the values
(1) (1) ;
of the hg+2,j and the h(g+1,1,m)j can be varied by users. All
the other h's must take their default values, i.e., the values
listed in the table.



I1I. Preparing the Card Deck

The ORANI computing system has been established on the
CSIRONET computer facility. In this section we describe the compilation
of a card deck which will instruct that system to compute and print out
a solution for the ORANI experiment described in section II. The deck
contains four sections: a set of control cards which control the
operation of the entire job in the machine; a set of cards which
specify the economic environment and set up the basic solution; a set
of cards to determine which ORANI variables (of those that were eliminated
in obtaining the final ORANI system)1 are required via backsolution; and,

finally, a set of cards which specify details of the printout of results.

A schematic summary of the deck is set out in Table III.1.
The table contains three columns, the first identifying the card
{or block of cards) under consideration, the second indicating the sub-
sections in which the content of the card is explained, and the third
referencing the position of the card in our illustrative deck. Cards
(or blocks of cards) for which the descriptions are not enclosed in
brackets in Table III.1 are compulsory in all ORANI 78 simulation decks
in which results for some back solutions as well as basic-solution
endogenous variables are required.2 Cards (or blocks) which are
enclosed in brackets may not be required depending on what options are
selected in running the simulation. Table III.1 is intended as a guide
for preparing the deck - it outlines the necessary structure of the deck

but ommits the details of the individual cards.

1. See DPSV, section 32.

2. If no back solutions were required, all cards referring to the
back-solution parts of the programs could be omitted (e.g., in our
illustrative deck, cards 10 and 39-53}.



Table I1I.1 Schematic Representation of the ORANI 78 Computing Deck

Subsection in Card
which punching numbers in

is described illustrative
Description of card(s) deck
CONTROL_SECTION
Control cards I11.1 1-11
End of section I11.1 12
BASIC-SOLUTION SECTION II1.2
Basic-solution steering card I11.2.1 13
Card identifying 1st endogenous vector variable | II1.2.2(a) 14
(Endogenous components of 1st endogenous
vector variable) I11.2.2(b), (c)
Card identifying 2nd endogenous vector variable I11.2.2(a) 15
(Endogenous components of 2nd endogenous
vector variable) ' IIT.2.2(b}, (c)
g
Card identifying last endogenous vector variable 111.2.2(a) 32
(Endogenous components of last endogenous .
vector variable) I111.2.2(b), ()
Blank card 33
Card identifying non-zero exogenous variables I111.2.3 34
Steering card for indexation, etc. I11.2.4.1 35
(Wage-indexation card(s)) 111.2.4.2
(Endogenous-export card(s))(t) 111.2.4.3 36
(Exogenous-investment card(s))(*) 111.2.4.4 37
{"Other cost" indexation card(s)) 111.2.4.5
End of section I11.2.5 38
BACK-SOLUTION SECTION I11.3
Card identifying non-zeroc exogenous variables I11.3.1 39

Card(s) specifying endogenous variables
for which back solutions are required 111.3.2 40-52

End of section I111.3.3 53




Table II1.1 (Continued)

Subsection in Card
which punching numbers in
is described illustrative
Description of card(s) deck
PRINTOUT SECTION I11.4
Printout steering card I11.4.1 54
(Title card) I111.4.2 55
(Tariff rate card(s)) I11.4.3
Card identifying lst non-zero exogenous '
vector variable 111.4.4(a) 56
(Non-zero exogenous components of 1st non-zero
exogenous vector variable) 111.4.4(b)
(Values for 1st non-zero exogenous vector variable) III.4.4(c) 57,58
Card identifying last non-zero exogenous
vector variable I11.4.4(a)
(Non-zero components of last non-zerc exogenous
vector variable) I11.4.4(b)
(Values for last non-zero exogenous vector
variables) 111.4.4(c)
Blank card 59
(Card specifying partial printing of endogenous
vectors) I111.4.5
Blank card I11.4 60
End of information II11.5 61

Footnotes

(#) These cards are optional only in the sense that they are omitted

if there are no endogenous-export commodities or exogenous-investment

industries in your simulation.
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III.1  The control cards

Before the control cards can be set up four pieces of

information are necessary,

(i) an gccount code to which the computing costs will be
charged, (Our illustrative simulation uses a

fictional account, cede ABCDEF.)

(ii) a personal user identification code, (Ours is DIAXPH.)

(iii) a personal password of up to six characters,

(We use PEDRO in the example.)

(iv) the node identifier at which the output of the job
will appear. (MK is the Melbourne IMPACT node.)
You will also have to choose
) a program name for your simulation. This may be up to
six characters long (alphabetic or numeric). {We have

chosen LABOR in the example.)

(vi) a prefix for the labels which will be attached by the
computer to any files which are created in the course
of your job. This prefix may be up to nine characters
(alphabetic or numeric) long. (For the job in our

example we have chosen PHWRP.)

{vii) two file passwords, one to allow you to read files which
are created in the course of your job, and a second to
allow you toc modify the files after they have been
created, should this be necessary. Again these may be
up to six characters long. (We have chosen LABTK and
LABXR for these. The first type of password is known as
a turnkey password and the second as an except read
password. You may find it convenient to include the

letters TK or XR in your passwords to distinguish

the two types.)
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With items (i) - (vii) settled proceed to punch your control

cards as follows:

Card 1’
CYJ{ﬁRDJECT:QBCDEF»NQDEkHKv

7 FARTRAN STATEMENT o icaren

[ #30§0& 0360000 CEB0000 QﬁﬂDUGGOOOOG&GOQOQGUOOEQUUGOGGGQGG009000606303955000E

[_#1 saalsfrsswuny msm:ri%\ﬁz‘:x}:nr&; BUHEIUNTRABTRBOG 2 ST ST G R RN B ST B ES ST RS T M Ty ni:rssr!uﬂm;z

In the first column multipunch 6, 7, 8, 9.
Enter your account code here (see item (i) on p.10).

Enter the node identifier here (see item (iv) on p.10).

This card allows you to establish contact with the computer in
Canberra, assigns your charges to an account and your output to
a node.  You may find it convenient to use a pink card for the

first card of your deck.

Card 2
USER=DIAXPH/PEDRD.

G800G60000000030000000600 ¢

FARS LR NRTES NN ANE T Ny

508000 638 OGDEBOBBOOO00:03?000GDBEDOOGBOQGGCGGGGDO’
59 7

ki EI e O SRR R LR R R S R ] RN LR LI

Enter your user identification code here (see item (ii),p.10).

Enter your personal password here (see item (1ii),p.10).
This prevents other users From using your identification
code: The password should therefore be kept confidential.
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Card 3
1.ABORs 8140000, ML300,PO00D: T1000,

00000‘0‘00*""OOOv11Ol!ltil0(\l00000000000000UDO00000003000000000000000000000003
[TRERYRTY SRR RA LR Qb X L R R L L L L T R L IS T

Enter the program name for your simulation here (see item (v),p.10).

These entries specify how much computer-memory space is
available to you. For an ORANI job you will need the
maximum allowable so that you should always used the
valués shown here.

This entry determines the priority which your job will
receive in the computer. PO000D is the lowest priority and
will usually run your job overnight. - Higher priorities are
available bur also more costly. Check with the node
manager if you think you need higher priority.

4& This entry puts a time limit on your job. TI1000 allows
plenty of time for a standard ORANI run.

Cards 4 - 7
GETSET) DTBE344. N\

eg & ¢ 0000U9OB0ﬁOGGO0D0009000000&000&000000900@0050099990030033909000000006503,

TivbiesMNNGRWRY BENURDRES IR G050 A0 T304 A5 a0 Y052 8% 450 07 A DY B 8T 57 £304 15 374843 28 00 nnnsLRNg ¥

GETSET, DTB3006. ™\

5

0 & 0 9% 000U 00000000000000C000080C000000000006000G000600639350000000200¢800 =
P23 BTN G R IO RN BN ABE N RURBR I BB BB AR T RSO GET BS E R N ST 5T

r ATTACH: CCL» DHORANT7ECCLL T By ID=DIAXOH, SN=DTB2006; PH=ORAMTK.

U080 00 D00000COGQ00000 00000 GO0 068 00 0 0 00006 20G600000CA00000520006453¢60
PRSI NN R G USRI BT R0 N0 N RN IS T R0 26 AU A ) S A G IR N IS4 S AT EL B T T N R 1 TN 88

H
—

areacu

 CTBRARY> CCLs ¥, =\

?GQOGQ 504 OGOODO30000006000OGUGOG00006!00000000006060330GUBGOGGBDOOOB000000000
z

E)
IRANEEE L) nmumumn;nzsnn:mmm:axnmmxsuuxuum:.;mnmusw51uu:msmsms:u::rcesa:mzr;srw nnuNnNny §
.-
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You should never have to vary these cards. They activate the

disc which stores the ORANI program libraries and call these for

later use.

Card 8
£ HAPCON)

g0gudanocn

i TI245 87T 830U TN

GGan006eE0¢E

RPNATANNNE

A0BLI050D000C00000000080

RONNNRSAUTRFRD IR BT YT

'U%O"OCG%QGL\JGOOBOGGO”

P ABONAVRGETRINEE

This card is optional. It directs the computer to include in your
printout some material which may be useful in diagnosing possible

errors in your program.

Card 9
SOLRUN: PHURPs D1AXPH, COMMON> LABTK, LABXR) GRANTK, ORAN TR, DRANTK, DRANTK .

000 0 00 06 000 00 000000 000 0 000 0 00GO 0 06000:0:06000 0 0000 600000000000000 3
123145 6frfr8 R nzxf BN R N3 s k2 0 3 31 LEERARSOLCUGEuaRs tRNsK D BaH Ot aEEE NIk ARG H

This entry instructs the computer to run the ORANI basic-
solution program.

Enter the label prefix for your files here (see item (vi),
p.10). It will distinguish your SOLRUN files from those
vwhich may be created by other users.

ﬁi Your user identification code (see card 2).

& This entry indicates that the computer will use generally avail-
able (as opposed to user-specific) storage space in processing
your job. If you intend to use user-specific space consult your
node manager.

# | Your file passwords (see item (vii}, p.10).

# These are ORANI passwords and must be included to allow files
required by the basic-solution program to be read.
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Card 10
BACKRUNs PHURP» DIAXPH) COMMDN, LABTK: LABXR, ORANT Ky DRANT Ky DRART K+ ORANTK,

20 00 6 60 00 000 0O 000000 066 - 0000 00GO0: 0 0000 0 0600 0 0000 000000000000003
f122¢5631el8 35 nL{ursvsuunﬁnmm:‘am@mw:wxsxva%uwmsuumu‘r- GUBUDHBRU RSBSOS RN AR R AN §

This entry instructs the computer to run the ORANI
back-selution program. :

* Your label prefix

# Your user identification code

41 Your file passwords
# ORANI passwords

Card 11
PIERUM: PHHRP 1 D 1ARPH, COMMON, LABTK) LABRR, DRANTK,

46000000000 3

MERTIRRENENG §

goes ¢ 00 80 000 0¢ 208060 000 O 08B0 ¢ G800 000000000¢ 8&030005&006
i 3 LGSO BP n RN s kg e 0 Bl B LA AL ke B 7 4 350 81825154 5117w S B S S

Analagous to cards 9 and 10 but runs the program which
prints your results,

Your label prefix

Your user identification code

# | Your file passwords
#*An ORANI password
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Card 12

END DF SECTIDN

DEHOFCATON

FORTRAN STATEMENT

[FYE] 30000044 3
Jband A

3

Multi-punch 7, 8, 9 in colwmn 1.

Punch “END OF SECTION" anywhere within the field

of columns 2 to 80.

This card concludes the control cards. A card like this is used at
the end of each section of your deck. You may find it convenient

to use blue cards to divide the deck,
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I11.2  Specifying the basic solution

A note on mapping between the DPSV notation and the computer codes

In order to punch the cards for this section of the deck
you will heed the information contained in Tables 1I11.2 - III.4.
In the ORANI computing system, vectors of ORANI variables are
identified by numeric and mnemonic codes. Taﬁle III.2 gives a
correspondence between the computer codes and the notation used for
the ORANI variables in DPSV, chapter 3, You have already used the
latter in fixing the details of your experiment. (The details for
our illustrative experiment are set out, using this notation, in
section II.) Table III.3 contains the numeric codes used in the
computing to identify the commodities and industries distinguished
in ORANI. The industry codes are identical to those used in DPSV.
For computing purposes, commodities are coded consecutively from
1 to 115. In DPSV they were numbered Al - A9 and 8 ~ 113 in order
to provide as close a correspondence as possible between commodity
codes and the codes of the corresponding, producing industries.

Table III.4 contains the occupation codes.

You will need all three tables to translate the details of
your experiment from the ORANI notation to a form which can be

accepted by the ORANI programs.
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Table ITI.2 Vector Variables which Appear Explicitly in the ORANI Computing System(a)

A. Variables in the final system

TYPICAL STANDARD

CODE  COMPUTER ELEMENT MO, OF .
"NO. MNEMONIC DESCRIPTION (DPSV_NBTATION) (b)  COMPONENTS
1 Z,(\cJ industry outputs ‘ Zj 113
2 XA agricultural commodity outputs xggi),iea*‘(d) 9
3 X4 exogenous commodity exports xgg%),iéG(e) 102
S PA agricultural commodity prices (basic values) pggi),iea*(d) 9
6 Sa exogenous export subsidies v(ii,4),ieG(e) 13
7 M import prices {(foreign currency) P?iz) 115
8 T, ad valorem tariff rates - t{i2,0) 115

-9 ER exchange rate ($A/$US) $ 1
10 Ryp rates of return by industry rj (o} 113
11 Q3 rental prices on agricultural land pgéd)»l,?:)j 7(ﬂ
12 N1 employment by occupation £m 9
13 Ko base period capital stocks by industry kj ©) 113
14 N3 employment of agricultural land nj 7(f)
15 BT balance of trade ($A billion) AB 1
16 Mp aggregate imports (foreign currency) m L1
17 EA aggregate exports (foreign currency) e 1.
i8 Ip investment price index 5(2) i
19 cp consumer price index gfs) 1
20 IR aggregate real investment iR 1
21 CR aggregate real consumption CR 1
22 FR ratio of real consumption to real investment fR 1
23 Ul aggregate employment (hours) () 1
24 u2 aggregate employment (persons) £ 1
25 GN gross national product ) . 1
26 K aggregate capital stock k(o) ‘ 1

27 it aggregate nominal investment i 1



Table II1.2 (continued)

CODE COMPUTER
No-

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

18

MNEMONIC DESCRIPTION

Q
1M
FE
FO
FI
FG
FX
F2
Fs
Fé
Y1
YP
YC
0
YL

ZX
YW
Y3
Y2

YA

aggregate nominal consumption

number of households

economy-wide rate of return

shift term for exports

shift term for

shift
shift
shift
shift
shift
shift
@
k(9
vk
ey
yux()
yux 9
yux3?
o)

yux3)-

yux 37
yux ()
yux &)
yur)

term
term for
term for
term for
term for

term

occupation wage rates
for industry wage rates

average wage rate

other costs

exogenous investment

other usage (domestic)

for other usage (imports)

cost of capital equation

price equation

domestic consumption equation
import consumption equation
labour demand equation

capital demand equation

land demand equation

domestic market clearing equation
imports market clearing equation
export cost equation

CPI equation

import price equation

CRETH equation

TYPICAL
ELEMENT

(DPSV NOTATION)(b)

(i2)
by
()

(),

®,);
()
(bg);
(b,);
(bg)s
(bg);
(g5
12

T
by

STANDARD

NO. OF

115

113

113

*
113-J

115
115

113

115
115
115

115

(k)

OMPONENTS

(i)



Table II11.2
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(continued)

B. Back-solution variables

CODE COMPUTER

NO. MNEMONIC

DESCRIPTION

72 s1
73 XN
74 XL
75 PN
76 X3
77 Y,
78 K1
79 LI
80 P1
81 P2
82 PI
83 Q2
84 ™

NOTES

endogenous export subsidies
endogenous commodity exports
commodity imports

non-agricultural commodity prices
consumption of domestic commodities
investment by industry

next period capital stocks by industry
employment by industry

domestic prices (basic values)
import prices (basic values)

unit costs of capital by industry
rental prices of capital by industry

consumption of imports

TYPICAL
ELEVENT D)

v(il,4) ,iéG(e)

ngi),
ngi)
0 s
xgii)

7

k(D

(1
*(gr1,1)5

()
P(i1y

(0
P(i2)

T

iEG(e)

j
(1)
p§§§1’2)j
*(i2)

5TD.NO.OF

COMPONENT

102

13
115
106
115
113
113
113
115
115
113
113

115

(a) Variables 1-3 and 5-51 are in the ORANI final system (see DPSV, subsection

32.3).

(b) 1In this column we have generally used the notation which was introduced
For variables 39-51,

Varigbles 72-84 are obtained by back solution.

in DPSV, chapter 3 (see especially Table 23.2).
however, we have used the notation of DPSV, Table 32.2.

(¢) The symbol "A' denotes a blank space.

*
{d) a denotes the set of agricultural commodities.

(¢} Note that G is the set of commodities for which exports are to be set.

endogenously. The selection of such commodities is user-determined but

in most ORANI applications the set G has been composed of the 13

commodities listed in the relevant part of Table II.1.

To conform with

this we have given "13'" as the standard number of components for G.

(f) 1In DPSV, Table 23.2 this variable is described as containing h(=113)

components.

In the ORANI input-output data base only the first 7
industries use agricultural land and only the 7 non-zero components of

the variable have been included in the computing system.
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This variable does not appear in the version of ORANI discussed in

DPSV, but it is included in the ORANI 78 computer system. You will
have to account for it on your computer cards. Always treat it as

an endogenous variable but ignore it in looking at your output.

The only reliable index of aggregate employment in ORANI 78 is U2,

This variable is not mentioned in DPSV and its value is not reliable
in the ORANI 78 system. In computing always treat it as endogenous
and ignore it in your ocutput.

*
J isthe numbsr of endogenous-investment industries (DPSV, section 23).
Hence (113-J") is the standard number of exogenous-investment industries.

The YUK variables correspond in the final system to the & variables
in the condensed system. See DPSV, tables 32.1 and 32.2.

This is the number of agricultural commodities.
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TABLE TT1.3 Commodity and Industry Codes for ORANI 78 Computer Programs

TRRNTIFI- DPSV IDENTIFI-
CATION NO.CODE COMMODITY CATION NO.. INDUSTRY
1 Al Wool 1 Pastoral zone
2 AZ  Sheep 2 Wheat/sheep zone
3 A3 VWheat 3 High rainfall zone
4 A4 Barley 4 Northern beef
5 A5  Other cereal grains 5 Milk cattle
6 A6 Meat cattle 6 Other farming export
7 A7 Milk cattle 7 Other farming import competing
8 A8  Other farming export 8 Poultry
9 A8  Other farming import competing 9 Services to agriculture
10 8  Poultry 10 Forestry
11 9 Services to agriculture i1 Fishing
12 10 Forestry 12 Iron
13 11 Fishing 13 Other metallic minerals
14 1Z  Iron 14 Coal
i5 13 Other metallic minerals 15 Crude oil
i6 14  Coal 16 Non-metallic minerals n.e.c.
17 15 Crude oil ' 17 Services to mining
18 16  Non-metallic minerals n.e,c. i8 Meat products
19 17  Services to mining 19 Milk products
20 18  Meat products 20 Fruit § veg products
21 18  Milk products 21 Marge, oils § fats
22 20 Fruit § veg products 22 Flour § cereal prods
23 21 Marge, oils § fats 23 Bread, cakes
24 22 Flour § cereal prods 24 Confectionery
25 23 Bread, cakes 25 Food products n.e.c.
26 24  Confectionery 26 Soft drinks, cordials
27 25  Food products n.e.c. 27 Beer & malt

28 26 Soft drinks, cordials 28 Alcoholic drinks n.e.c.
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(continued)

IDENTIFI- DPSV IDENTIFI-

CATION NO. CODE  COMMODITY CATION NO.  INDUSTRY
29 27 Beer § malt 29 Tobacco
30 28  Alcoholic drinks n.e.c. 30 Prepared fibres
31 28  Tobacco 31 Man-made fibres, yarn
32 30 Prépared fibres 32 Cotton, silk, flax
33 31  Man-made fibres, yarn 33 Wool & worsted yarns
34 32 Cotton, silk, flax 34 Textile finishing
35 33  Wool § worsted yarns 35 Textile floor covers
36 34 Textile finishing 36 Textile products n.e.c.
37 35 Textile floor covers 37 Knitting Mills
38 36  Textile products n.e.c. 38 Clothing
39 37  Knitting mills 39 Footwear
40 38 Clothing 40 Sawmill products
41 39  Footwear 41 Plywood, veneers
42 40  Sawmill products 42 Joinery & wood prods
43 41 Plywood, veneers 43 Furniture, mattresses
44 42 Joinery & wood prods 44 Pulp, paper
45 43  Furniture, mattresses 45 Fibreboard
46 44 Pulp, paper 46 Paper products n.e.c
47 45  Fibreboard 47 Newspapers & books
48 46  Paper products n.e.c. 48 Commercial printing
49 47  Newspapers § books 49 Chemical fertilisers
50 48  Commercial printing 50 Industrial chemicals
51 49  Chemical fertilisers 51 Paints, varnishes
52 50 Industrial chemicals 52 Pharmaceuticals
53 51 Paints, varnishes 53 Soap & detergents
54 52  Pharmaceuticals 54 Cosmetics, toiletry
55 53 Seap & detergents 55 Chemical prods n.e.c.
56 54 Cosmetics, toiletry 56 0il § coal products
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Table I1I.3 (continued)

IDENTIFI- DPSV IDENTIFI-

CATION NO. CODE _ COMMODITY CATION NO. INDUSTRY
57 55 Chemical prods n.e.c. 57 Glass
58 56 0il & coal products 58 Clay products
59 57 Glass 59 Cement
60 58 Clay products 60 Ready-mixed concrete
61 58  Cement 61 Concrete products
62 60  Ready-mixed concrete 62 Non-metal min. prods
63 61 Concrete products 63 Basic iron § steel
64 62  Non-metal min. prods 64 Other basic metals
65 63 Basic iron § steel 65 Structural metal
66 64  Other basic metals 66 Sheet metal prods
67 65  Structural metal 67 Metal products n.e.c.
68 66  Sheet metal prods 68 Motor vehiclesy parts
69 67 Metal products n.e.c. 69 Ship & boat building
70 68  Motor vehicles, parts 70 Locomotives
71 69  Ship & boat building 71 Aircrafé building
72 70  Locomotives 72 Scientific equipt
73 71 Aircraft building 73 Electronic equipt
74 72 -Scientific equipt 74 Household appliances
75 73  Electronic equipt 75 Electrical machinery
76 74  Household appliances 76 Agricultural mach.
77 75 Electrical machinery 77 Construction equipt
78 76 Agricultural mach. 78 Other machinery
79 77  Construction equipt 79 Leather products
80 78  Other machinery 80 Rubber products
81 79  Leather products 81 Plastic products
82 80  Rubber products 82 Signs, writing equipt
83 81 Plastic products 83 Other manufacturing
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Table II1.3 (continued)

IDENTIFI- DPSV IDENTIFI-
CATION NO.CODE COMMODITY CATION NO.  INDUSTRY
84 82  Signs, writing equipt 84 Electricity
85 ) 83  Other manufacturing 85 Gas
86 84 Electricity 86 Water, sewerage
87 85 Gas 87 Residential building
88 86  Water, sewerage 88 Building n.e.c.
89 87 Residential Building 89 Wholesale trade
90 88  Building n.e.c. 90 Retail trade
91 8¢  Wholesale trade 91 Motor vehicle repair
92 90  Retail trade 92 Other repairs
93 91 Motor vehicle repair 93 Road transport
94 92 Other repairs 94 Railway transport
95 93  Road transport 95 Watervtransport
96 94  Railway transport 96 Air transport
97 95  Water transport 97 Communication
98 96  Air transport 98 Banking
99 97 Communication 99 Finance § life ins
100 98  Banking 100 Other insurance
101 99 Finance § life ins. 101 Investment, real estate
102 100  Other insurance 102 Other business services
103 101  Investment, Treal estate 103 Ownership of dwellings
104 102  Other business services 104 Public administration
105 103 Ownership of dwellings 105 Defence
106 104  Public administration 106 Health
107 105 Defence 107 Education, libraries
108 106  Health 108 Welfare services
109 107 Education, libraries 109 Entertainment
110 108 Welfare services 110 Restaurants, hotels
111 109  Entertainment 111 Personal services
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Table I11.3 (continued)

IDENTIFI- DPSV
CATION NO. CODE

INDUSTRY

112 110
113 111
114 112
115 113

IDENTIFI~
COMMODITY CATION NO.
Restaurants, hotels 112
Personal services 113

Business expenses

Non-competing imports

Business expenses

Non-competing imports
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TABLE III.4 : - Occupational Codes

IDENTIFI-
CATION
—NUMBER

DESCRIPTION

1

2

Professional White Collar
Skilled White Collar
Semi-~ and Un-skilled White Collar

Skilled Blue Collar - Metal
and Electrical

Skilled Blue Collar ~- Building
Skilled Blue Collar - Other
Semi- and Un-skilled Blue Collar
Rural Workers

Armed Services
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I11.2.1 : Basic-solution steering card

115 113 9 7 [ 7 0 g 13 1e 0

0000B000000CO00CT00600000000G00030 00G0 606000006002000 BOOEQCOCOR000000000000000
. % 8

El
i S NN AN B G Y RS RD NNBAX B E IRD B R R R R R b e L R it SR T T T TS SOIP TIPS LEVE PRVESSVEY ISV |

On 2his card you must punch 11 mumbers (in format 11151 representing
the values of the following items for your experiment. Note that you

must punch the numbers in the onder shown.
(i) the number of commodities (115}, -
(ii) the number of industries (113),
(iii) the number of labour occupations (9),
(iv) the number of types of agricultural land 7,
(v} the number of agricultural commodities (9),
(vi) the number of agricultural industries 7N,

(vii) the number of extra equations (i.e., equations

not included in the standard version of ORANI) 0),

(viii)  the number of extra variables (i.e., not included

in the standard version of ORANI} (0),
{ix) the number of endogenous-export commodities (13),
(x) the number of exogenous-investment industries (12},
(x1) the number of commodities for which imports are

exogenous (0},

Items (vii) and {viii) are concerned with the facility for adding

extra equations and variables to the standard version of the model

1. The punching formats required in the ORANI deck are described in the
Appendix. See subsection A.1.
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{see DPSV, sub-section 36.2). You will not need this facility in
standard ORANI runs ‘but must still punch zeros for these 1tems on

the computer card.

For standard Tuns of ORANI your card should be identical to our example

with the possible exception of items (ix) - (xi).

I111.2.2 The endogenous variables

On the next sequence of cards you specify details of the endogenous
variables for your experiment. Part A of Table III1.2 (i.e., variables
1-3 and 5~51) is a list of all the vector variables in the final ORANI
system. Begin by excfuding from Lthis List all the variables which are
exogenous 4in your experiment.

[The exogenous variables for our illustrative experiment

are listed in Table II.1. You can see that these comprise

all the components of vector variables 3, 6-9, 13, 14, 20, 21, 29

and ‘31-51 in Table III.2.1]
Check that the number of components Left as endogenous in Table T17.7.
part A totals 273.

[You ¢an see that this is the case for our endogenous
variables, i.e., all components of vector variables
i, 2, 5, 10-12, 15-19, 22-28 and 30]

Now you must punch one on more cards fon each of the vector variablfes
An Part A of Table 171.2 which i8 wholly on partly endogenous in youn
experiment. These sets of cands must be entered in the deck in the
orden in which the variables appear in Table 111.2.

1. Note that the v(i2,0), t(is,jk), v(is,jk), t(is,3), v(is,3), t(il,4)
and 211 the a's which are listed in Table II.1, do not appear
explicitly in Table II1.2. They are, however, incorporated in
some of the "WUK" variables (i.,e., variables 39-51 in Table II1.2).
See also DPSV, Table 32.2.
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For each vector

(a) punch a master card in format A2,8);2I51 containing
- the mnemonic for the vector (see Table III:2)
in columns 1-2, (starting in column 1)
- the number of endogenous components {columms 11-15,
ending in column 15)
- a command number (columns 16-20)
- leave these columns blank if all components
of the vector are endogenous
~ punch "1" in column 20 if the identification®
numbers of the endogenous components are to be
read in one at a time. Then specify them as
in (b) below
- if the identification numbers of the endogenous
components are to be read in blocks, punch
the number of such blocks in columns 16-20 and
then specify the blocks as in (c) below.
(b) if "1" was punched as the command mumber on the master
card {see III1.2.2(a) above) punch the identification
numbers (in ascending order) of the endogenous components

4
in format 16I5 °. Conclude with a dummy component, "saa-1".

(¢} if a command number "n" (n>1) was punched in columns 16-20 on
the master card, the identification numbers of the endogenous
components must be entered in n blocks. Punch the numbers
of the first and last components of each block in format
B(ZX,214)5. Conclude with a dummy block "AAAA-IAA-i". Note
that a single block of components must be split into at least
2 blocks in order to be entered in this way. For example the
block 10-115 could be entered as'MAAAIOAAIOAAAAlIAlISAAAA-lAA~1".

Conclude the endogenous-variable cards with a blank cand.

1. See Appendix, subsection A.2.

2. Note that we use "identification numbers" to refer to the components of a
vector variable and "code numbers" (listed in table III.2) to refer to the
vector variables.

3. See Appendix, subsection A.1.

4. The symbol "," denotes a blank space.

5. See Appendix, subsection A.3.
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[All the endogenous vector variables in our
illustrative experiment are wholly endogeneus.
Hence only one card {the master card) is required
for each wvector. Cards 14-33 are the required
cards, including the final blank (33).]
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[To illustrate the procedure for partly endogenous

vector variables, imagine that you wished to conduct

an experiment in which the outputs of the highly

protected textile (31-37), clothing (38), footwear

(39) and motor vehicles (68) industries were declared exogenous.
To list the endogenous components (i.e. 1-30, 40-67 and

69-113) individually you would have to replace card 14

in the illustrative deck with cards 14(a) and 14(b1) - 14(b7}.]
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II1.2.3 : The exogenous-variables card

This card specifies which of the exogenous variables in your experiment

are to have non-zero values. VYou musi pwich "1" in the column coires-
ponding fo the code number {given in Table 111.27) of each vector

variable which {8 to contain any non-zero exogenous components.

[In our illustrative experiment only the occupation-
specific wage shift variables (i.e., vector variable
32 in Table 111.2) are to be given nmon-zero values
(see Table II.1). Hence the exogenous-variable card
(34) in our deck has "1' in column 32.]

1

00006000000 00C0008500000000000060000000020G00C000000600000600000306050°000000392
1230

it AL IS YIS 5 A7 613 3 20 82202028 35 37 L0287 3137 32 26 5 38 37 38 P AT ST a2 41 Uk SR AE 43 0 03 £ BT 83 40 56 5 5T 54 59 £ £ (214) 14 I RNNNBN R NG &

111.2.4 : (Cards for indexation, export commodities, exogenous investment,
exogenous imports, and various other parameters

The next sequence of cards specifies details of the
following eleven aspects of your experiment. All of these have been
determined for our illustrative simulation either in Table II.1 or in the
standard ORANI data base.
) the extent of wage indexation (i.e., values for the

(L )

parameters h(g+1,1,m)j

(ii) the endogenous-export commodities,
(iii) the exogenous-investment industries,
(iv) exogenous imports,
v) export demand parameters (yi),
{vi) investment parameters (Bj and Gj),
(vii} investment parameters (Qj),
(viii) indexation of "other costs" (i,e., values for the

#£1)
'§g+2,j)’

34
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(ix)  the relationship between exogenous and endogenous

investment levels (i.e., values for the h§2)),

(x)  indexation of "other' final demand for domestic

goods (i.e., values for the hgsg)),
(xi)  indexation of "other" final demand for imports

(i.e., values for the h(52])

111.2.4.1 Sequence control card

The first card in the sequence controls the remaining
cards. Vou must punch on it either "0" on "1" fon each of items
{2} - {x{) above. These must be entered in the onden given above
and must be in fowmat 1115 I

- "0" indicates that the default value. for the

item will be used. No additional cards for
the item are then required in this sequence
- "1" indicates that user-specified choices will be

made for that item with details entered on
subsequent cards (see below).

[Card 35 is the appropriate card for our illustrative
simulation.]

OGR4 00000000002000 G000 60

AN RN B S 7T s e 13 s

1 5} 0 0 0 0 0 g ¢

0000 0000 BOGO 00GY 00O GGObGGCSSDO;"UVG 200000040
S

BURSBBBVRBCHPBUBEOBINT T BB O SO T N D N g

The default values are compulsory for items {(iv) - (vii)
and (ix) - (xi). Hence gou must punch "0" in cotums 20, 25, 30, 35, 45,
50 and 55 on the sequence control card. These set all imports endogenous,
give the export demand and investment parameters from the standard ORANT

data base, index the level of investment in each exogenous-investment

1. See Appendix, subsection A.1.
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industry to aggregate private investment, and fully index "other"

final demand levels to aggregate consumption.

No default values are available for items (ii) and (iii).
Hence you must punch "1" in columns 10 and 15 on the Sequence
control cand.

Optional default values are available for items (i)
and (viii). Hence you may punch "0" ox *1" in cofumns 5 and 40 on
the sequence controf card. The default values are: for item (i)
100 per cent indexation of all wage rates to the ORANI consumer price
. ; (1. _ . .
index (CPI) (i.e., h(g+1,1,m)j'; for all m and j); and for item

(viii) full indexation of the price of "other costs' to the CPI

: (1) .
i.e., h =1 for all .
(i.e 542, ] 3

When you punch "1 for an item on the sequence control
card, additional cards containing details of the relevant user-

specified choices are reqiired in the sequence.
Proceed as follows.

111.2.4.2 Wage indexation cards

If "1" is punched in column 5 of the sequence control card (111.2.4.1)
the next card or cards in the sequence must specify the wage-

indexation assumptions which you require. Three options are available:

(a) uniform indexation at ? rate other(;?an . X
100 per cent (di.e., hfgll,l,m)jz h(g+1’1)# 1 for all m and j)

(b} occupation-specific indexation (i.e.,

I e :
Blgr1,1,mj = P(gh1,1,mfor 811 )

(¢} individual settings for up to 112 of the h(gél,l,ﬁ)j
with either ogtion (a) or (b) for the

g 1
remaining h€g+1,1,m)j'
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Punch a cand in fonmat F10.3,215 | to indicate which of the three

options you hequine

- for option (a) punch the uniform wage-indexation
factor ending in column 10 (e.g. for 75% indexation
punch 0.75 - include the decimal point)

- for option (b) punch "1" in column 15 and include
a second card containing nine occupation-specific
indexation factors in format 9F5,3

- for option (c) punch the requircnentsfor either
option (a) or (b) for the non-individual scttings,
as instructed above; then punch, ending in column 20,
the total number of occupation and industry~specific
indexation factors which are to be set individually;
and include additional card(s) on which are punched
details of the indiyidually set factors,, Punch sets
of industry number,”® occupation number ° and
indexation factor in format 8(I3, I2, FS‘S).S

[For our illustrative experiment wages are fully indexed,
hence we have punched "0" in column 5 of card 35]

131.2.4.3  Endogenous-export cards

Recall that it is compulsory to punch "1' in column 10 of the sequence
control card (III.2.4.1, see p.35 above). Therefore the next

card {or cards) in the sequence must contain the identification mumbers
(see Table II1I1.3) of the endogenous-export commodities in your

experiment. These must be punched in format 16I5. ©

[For our illustrative experiment, with the export
commodities listed in Table II.1, card 36 is required.]

"t 8 4 S 13 1@ 15 16 @0 B 3 e

5@ﬁb;ﬂGOQBGCCﬁDSGOSGGGGﬁOg

HUTS A SR E S AT N RN N NN E

600630000000 00000000080000G0C003000060008800 000204

LA AT A MUV ULR NS NN INA WD R INANDU NN T I H G QO 52 IR

1. See Appendix, subsection A.4.
2. See Appendix, subsection A.5.
3. See Table III.3.
4. See Table I11.4.
5. See Appendix, subsection A.6.
6. See Appendix, subsection A.1.

36
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I11.2.4.4 Exogenous-investment cards

Recall that it is compulsory to punch "1" in column 15 of the sequence
control card (III.2.4.1, see p 35). Therefore the next card (or cards)
in the sequence must contain indentification numbers of the exogenous-
investment industries (see Table I11.3). The format 16I5 1 is the

same as that used for the export commodity card(s) (I1I11.2.4.3, above).

[The appropriate card for the illustrative experiment
is card 37.]

85 86 103 104 105 106 107 108 112 113

GRELH200060¢%
SR8 8

I11.2.4.5 "Other cost' indexation cards

If "1" is punched in column 40 of the sequence-control card (I11.2.4.1)

the next card (or cards) in the sequence should list, in format

8(14,F6.4),3 values for the indexing factors (héi%,j) for all

industries for which the default option (i.e., full indexation to the

CPI) is to be overwritten. Punch the industry identification number

(see Table III.3) and its indexation factor in each field of 10 columns.
[For our illustrative experiment the default option was

selected on card 35. Hence no additional "other cost'
indexation cards are required.]

1. See Appendix, subsection A.1.
2. See Appendix, subsection A.1.

3. See Appendix, subsection A.7.
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111.2.5 End of section

Conclude the basic-solution section of the deck with a (blue}

YEND OF SECTION" card multi-punched 7,.8; 9 in cobumn 1 [e.g., card 38].

* ™

END OF secTIOn
FORTRAN STATEMENT wnermon | ) 3t
LRy B 04 20 0600000000500060006500028060808002 0000006600000006000800000
Aoy esls BRGENARN T GIRBIVEANDI NN NRAXIEHOIQUABE TR GHUY IE LT G SR R AT S AR NE D RgRIE
I1T.3 Specifying the back solutions
I11.3.1 Non-zero exogenous variables card
On the ginst cand in this section of the deck specify
all non-zero exogenous variabfes. The card is identical to the
exogenous-variable card in the basic-solution sectiorn of the deck
(see sub-section 111.2.3):
[For the illustrative experiment it is card 39,
identical to card 34]
1
38

Dﬁ0000DD0000000GO0U0000060000000000000DBO00000900000”000\3000DDDQOOUOOOGOGOQBOOGO H
L N N T N R R T RIS N R K 53637 16 98 63 A7 A6 4 S8 LT B S0 NE S0 K S 4T A 0 £ 60 £ k8 B AT K0 58 B2 2 T3 J6 S T M g S

I11.3.2 Endogenous variables for which back solutions are required

Table III.2 part B lists all vector variables for which
back solutions are currently available in the ORANI programs. VYou
must include in the deck one card fon each of the veeton variables
for which you requine a back sofution fo be computed. On each card

you must punch, (in format A2', stanting in colunn'1) #he compiten
mremonie fon the relevent vecton variable (see Tabfe 111.2}: - The co/ds must be

entored in the ordenin which the vaniables appean in the table.

1. Sec Appendix, subsection A.8.
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[For the illustrative experiment we require all
available back solutions, Hence the following 13
cards (cards 40 - 52) are required.]

F04005000¢

SRS

GO0GS005000000005000GC000003006000000C000%

TR GIETEBRNENEY ANUNKLE D HRITNRBEEL @I LS

-
-
- o
»
e
w e
e
2 e

0008005006000000000C0G00CO00000000000002083 QQQOQD"OGGOCOQDJGOJQGGJPGVUGﬂGO
RS R >

LR RELERREEE LAY RS AHE R RS P TR T P Y R EEVETR LT S SP T TTE SEOE 38 S AT
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0G0200000000000000800092300920000000C00C0E05000D00C00IG0GA000000R8022000003000000 3
1438 E RN NN U AN AR T NRD AN RIRSUBEDRBUN QOB ORI S UL DU MR GBI RAR SIS T AR e e §
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FR3
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I11.3.3  End of section

Conclude Zhe back-~sofution section of the deck with a {blue)
YEND OF SECTION" card multi-punched 7, §, 9 in cobumn 1 fe.g., cand 53].

‘4 END OF SECTION
iEk——- mmmmm
I FORTRAN STATEMENT
QQUG?C DO GO000000G000000000G000CGIC0000000000000006G4000506064 58660900
R L MEB RS LARSEIADH N FHBINZOU BB BB R BTN BRN U R BRSNS BN S S
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Specifying the printout

111.4.1

Printout steering card

The first card in the printout section of the deck contains 20

1

pieces of information punched in format 13,2X, 1413,23X,512:

{a)

{6}

In colwnns 1-3 ending in column 3; punch the total
number of non-zero exogenous components of the

exogenous vectorn variables in yowr experiment

Punch in columns 6-47 the number of components fon
which solution values are required of each of 14
classes of endogenous variables. Fon each class:
Leave three blank columns if no sofution values are
kequi&éd for that class in yowr paintout; punch the
number 0§ components required if it is Less than the
entine class; punch "999" if all components of the
class are nequined.

- The first of the 14 classes (i.e., the class

entered in colums 6-8) is the endogenous variables
from the final ORANI system. (The total number of

components is 273, see p.27 above.)

- The remaining 13 of the 14 classes (columns 9 - 47)
are the vector variables obtained by back-sofution.
You must enter these in the order in which they are

listed in Table III.2, part B.

1.

See Appendix, subsection A.9.
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(¢) In columns 71-72 you must indicate whether you want your
printout to include separate columns of the solution
matrix showing the effects on the selected endogenous
variables of each of the non-zero exogemous variables,
or just a single column giving the sum of the effects
of all the exogenous changes (i.e., the row totals

of the solution matrix)

- punch 0" {n column 77 if you want the whole matrix
including now Zotals

- punch "1 in column 72 A you want only ithe row
totals of Lhe solution matrix.

(d) Columns 73-74 are important only for simulations in
which exogenous tariff changes are made. 1§ there
are Lo be no exogenous fanidf changes Leave these
cofwnns blank. The ORANI 78 computer programs
assume that tariff rates are specified as ad valorem
(e.f., the values for the user-specified paraneters

hj(iZ,O) (j = 1-3) in Table II1.1)

- punch "-1" in columns 73-74 if you wish Lo use
the set of tariff retes in the standand ORANT
data base (see DPSV, Table 45.4 and subsection

45.2(a)).

- punch "1 in column 74 if you wish o supply
your own set of taniff rates. These rates
must then be specified later in the card sequence

(see subsection I11.4.3  below).
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(e)

(€3

(g)
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Punch "1" in column 76 if gou wish to print a
Litle at the top of each page of yowr printout.
A title card must then be included (see subsection

I111.4.2 below).

in columns 77-78, ending in column 78, specify the numbex
0f decimal places required in your printout. The maximum

number available is six. A blank here gives 4 decimal places.

Punch "30" in columns 79-80 i§ you wish your printed
nesulls £o be stoned on a §ife in the computer. (You
should store your results in this way if you think that
you may wish to process them in the computer at some
future time. For example, you might decide, after
looking at the results, that some of them should be
aggregated for presentation. If the results are stored
you could then use a separate program to perform the
aggregation. Note that in the current version of the
program, Tape 30 only has the capacity to store results

for up to 115 exogemous (scalar) variables.)

[For our illustrative experiment the appropriate
printout steering card is card 54.

8  999999999999999999999999959599999999999999

geoocon
12343

66000000000 00G0000000000000000000000000000600000600000006000000G0000 000086003
SRS E RS RANN AR EN R RN BB EA ORI AAD IR R RS RO QRS GR T IR RTIRNG §

It indicates (column 3) that there are 8 non-zero, scalar
exogenous variables in the experiment (i.e., the

wage shifts for occupations 1-8); it demands (columns
6-47) printed solutions for all final-system and
back~solution endogenous variables; it requires

(column 72) columns of the solution matrix for each
non-zero exogenous variable to be printed as well as

the row totals; and it signals {column 76} the

inclusion of a title card.]

54
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‘Title card

If "1" has been punched in column 76 of the printout steering card

(see subsection 1I1.4.1(e)) include a card with your printout title

punched within the first 50 columns.

[Card 55 is the title ¢ard for our illustrative experiment]

WAGE RELATIVITY EXPERIMENT

reoEy ot

460 000

R R AR

26

faean0d “OQG’7’S“ﬁ00‘ﬂ30ﬁ”"0’“508”&&03090“000]30"”01

R R AR T Ly

\e

3560
L1ty £

111.4.3

Tariff-rate cards

If ©1" has been punched in column 74 of the printout steering card

(see subsection I11.4.1(d)), include cards containing 115 ad valorem

tariff rates punched as proportions, not percentages, in format IOFS.ZI.

Follow with

a blank card.

II1.4.4 The exogenous variables

For each non-zero exogenous vector varniable (in the ondenr 0§ vecton

varniables given in Tabfe 111.2} punch

la} a

masten carnd in foxmat A2,8X,3152 containing
the mnemonic for the vector (see Table 111.2) ( cols 1-2,

starting in colum 1)

the number of non-zero exogenous components (cols 11-15,
ending in column 15)
first command number {cols 16-20)

- leave these columms blank if all components of the
vector are to be given non-zero exogenous values

- punch "I" in column 20 if the identification numbeis
of the non-zero exogenous components are to be
specified one at a time. Then specify them as in
(b) below

~ if the identification numbers of the exogenous
components are to be specified in blocks, punch the
number of such blocks {not '"1" or "0")} in column 20
Then specify them as in (b) below.

1,
2.

See Appendix, subsection A.S5.

See Appendix, subsection A,2.
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- second command number (cols 21-25)
- punch "0" in column 25 if the value for all non-

ZeT0o exogenous components is 1, i.e., if you require
the solution matrix to be a matrix of elasticities.

- punch "1" in column 25 if all non-zerc exogenous
components are to take the same value (not 1.
Then specify this value as in (c) below.

- punch "2'" in column 25 if the non-zero exogenous

components are to have different values. Then
specify the values as in (c) below.

(b}  the identification numbers of the exogenous componeniz’
(N.B. not required if columns 16-20 of the master card
were left blank)

- if "1" was punched in column 20 of the master card
(see III.4.4.(a) above) punch the identification
numbers (in ascending order) of the non-zero exogenous
components in format 1615, 2 Conclude with a dummy

component "aaa-1'".

~ if a number "n" (n>1) was punched in column 20 of the
master card (see III.4.4.(a) above), the identification
numbers of the non-zero exogenous components are to be
entered in n blocks. Punch the numbers of first and
last components of each block in format 8(2)(,214).3
Conclude with a dummy set "aaaa-laa-1".
{e}) the values fon the non-zero exogenous components. (N.B.

not required if "0" was punched in column 25 of the
master card).

- if "1' was punched in column 25 of the master card
(see II1I.4.4.({a) above), punch a card containing the
single value for the non-zero exogenous components

in format F10.4 7

BRI 8

Note that the procedures for specifying the cxogenous conponents
here are very similar to the procedures for specifying the
endogenous varigbles in the basic-solution section of the deck
(See subsection 1I1.2.2).

See Appendix, subsection A.l.

See Appendix, subsection A.3,

See Appendix, subsection A.5,
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- if "2'" was punched in column 25 of the master card
(see 111.4.4.(a) above), punch a card or cards

containing values for the individual non-zero

exogenous components in format 8F10.4 !

Conclude the exogenous-variable cands with a blank card.

[The exogenous-variable block for the illustrative
experiment contains 4 cards (56-59). There is only
one non-zero exogenous variable (shift term for
occupational wage rates, whose mnemonic is FO) in

the experiment. Card 56 is the master card. Eight
components are exogenous, hence there is an "8"

in column 15, and a "1" in column 20. The identifi-
cation numbers of the non-zero exogenous components

of FO are listed on card 57. The values for the non-
zero exogenous components are set individually, hence
column 25 of card 56 contains a "2'.. Card 58 contains
8 values for the exogenous components. Card 59 is the
concluding blank.]

CF0 T T 1 e

60000000000000CC0600000000000000000000060000600000000006G00000C0000006000000G0006000
PSS NS R A NN SR A NR RS R B GNUL BTN GRS E NS QAU ST EE R RN R BRI RS §

s 1 & 3 4 § & 7 6 -1

6600000000006000000000000000000000000000000000000000600000000000000000000000D06060 3
121058 TN AR RS R A AN AN TAAR AN R EA YRR CHU AGTRA R LIRS YT NSO LS QT HRRD OB RNY §

7

~5.30 ~7.74 2.69 -0.26 -1.73 ~3.68 5.89 1.62

GO0E0ROCR050090000C 606006

AP AR RIRBNI RSN RN R I

SHG0000000000RR0C00CRANDC00000000D0020D

Va5 4B T ugay sy AR AL T R AR R R R R )

fooeeen goo0en
123143

(18 123FBUNT

haii

BEO0000CRG00080

BHDARDHDBABDR

1. See AppendiXx, . subsection A.S5.

56

57

58

59
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- II1.4.5 The endogenous variables

If on the printout steering card (see T11.4.1{b} above} you have
specified that solution values for some, but not all, components
of a class of endogenous veetor variables are to be printed (i.e.,
if you have punched some number other than 0 or 999 for the
endogenous vector in columns 6-47 of the steering card) you must

dnelude for each such vecton the following cand(s)

(a) a maater card (format A2,8X%,215) 1 containing

- the mnemonic for the vector variable (see Table II1I1.2)
in cols 1-2, (starting in colwm 1)

- the number of endogenous components to be printed
(cols 11-15 , ending in ;olumn 15)

- first command number (cols 16-20)

- "1" in column 20 indicates that the identification
numbers of the endogenous components are to be
specified individually as in II1.4.5 (b)

a number "™ (n>1) in column 20 indicates that the

identification numbers of the endogenous
components are to be specified in n blocks
as described in I11.4.5(b).

(b) @ cand on cards containing the identification numbers of
the endogenous components which are fo be puru:ed.z

- 1if "1" was punched in column 20 of the master card
(see II1.4.5 (a) above), punch the identification
numbers of the endogenous components individually in
ascending order in format 1615, s Conclude with a

dummy component "aaa-1'.

-

See Appendix, subsection A.2.
Note that this procedure is similar to that used to specify endogenous

variables for the basic-solution (see subsection 111.2.2).
See Appendix, subsection A.1.
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- if n>1 was punched in column 20 of the master card
(see I11.4.5 (a) above), punch the identification
numbers of the first and last endogenous components
of each of the n blocks in which the identification
numbers of the endogenous components are to be
entered (format 8(2)(,214)).1 Conclude with a dummy

set "MM‘IM‘I"-

Conclude the endogenous-variable cands with a blank cand,

[Note that '"999'* was punched for all the endogenous vector
variables on the printout steering card (54) for the
illustrative experiment. Hence the printout sequence in
our deck requires no endogenous-variasble cards.]

Conclude Zhe printout section of the deck with a blank cand.

[Our illustrative deck requires this blank card. It
is card 60.]

60

I11.5 End of information

The dech concludes with a (yellow) "END OF INFORMATION" card
mubti-punched 6, 7, &, 9 in colwnn 1

{This final card in our illustrative deck is card 61)

{1 END OF INFORMATION

i FORTRAN STATEMENT svniseTion

HIFRELR
COCOMNI0000000000000060C 000G0000000000500000CG0006033000600430600000000660/8200650¢
iy

&
23 i ilsll e I NN NI NBERENB P RSB BALEI RN DN R A SV H BN QIR G TEI R 5L FoR R 02 G S UNIARET T TN R nENE

61

Jmnu

1. See Appendix, subsection A.3.
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Iv. Interpreting the Printout

This section contains some brief notes to explain the
form of the printout for a standard ORANI 78 simulation. An
abridged version of the printout for the illustrative simulation is
given in Figure IV.1. You can identify your job by the first line
of the printout. It contains the node identifier (entered on
card 1 of the illustrative deck; see subsection II1.1), your user

identification code (entered on card 2}, and your pregram name

(entered on card 3).

The first section of the printout (see Figure IV.1 pages

51-56) documents the progress of your job in the computer. We shall
not describe this in detail. Just note that control cards 3-11 are
reproduced as part of the documentation (wehave underlined these in
Figure IV.1)}. This section will contain valuable error messages
in-the event that your job fails. Consult your node manager if your
job is unsuccessful. Information on the time taken by the computer
to run your job and on the bulk of the computing costs are also

printed out in this section (see Figure IV.1 page 36).

If you included control card 8 in your deck {see subsection
I1I.1), section 2 of your printout will contain more diagnostics,
labelled "SCOPE 2 LOAD MAP" at the top of each page. For the
illustrative simulation this section consisted of about 50 pages;
however, to conserve space, all except the first page have been ommitted

fxom Figure IV.1 (see Figure IV.1 page 57).

The third section of the printout reproduces the assigned
values for the non-zero exogenous variables. Thus for our illustrative

wage relativity simulation, the non-zero shifts we imposed on the
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occupational wage rates are reproduced in this section (see Figure IV.1.
page 58). If you punched "1'" in column 76 of the printout steering card
(see subsection I1I1.4.1.(e)), and therefore included a title card in your
deck (see subsection III1.4.2.), then the title of your simulation will
appear at the top of each page from this section until the end of your

printout (see Figure IV.I1 pages 58-68).

The next section of your printout contains the solution values for
the basic solution endogenous variables in your experiment; that is,
if you punch "999" in columns 6, 7 and 8 of the printout steering
card (see subsection II1.4.1,(b)). In our illustrative simulation
we required the individual effects as well as the total effect on the
endogenous variables for each of the shifts in occupational wage rates;
that is, we punched a 0" in columm 72 of the printout steering card
(see subsection I1I.4.1.(c)). Therefore 9 columns of results have
been printed out (see Figure IV.1. pages 59-68). The first 8 columms
give the effects on the endogenous variables of each of the individual
shifts in occupational wage rates, while the ninth column gives the

total effect of the 8 shifts in occupational wage rates.

The final section of the printbut contains the solution values for the

back solution endogenous variables requested on the printout steering

card (see subsection II1.4.1.(b)}. These will appear in the order

in which they are listed in Table I11.2, part B. In our illustrative
simulation we have requested solutioms for all of the backsolution endogenous
variables. However, to conserve space, only the first of these, that is,
export subsidies, has been included in Figure IV.1(see Figure IV.1. pages

66-68) .
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V. Concluding Remarks

Using this document, ORANI users should, via card input,
be ablé to compute and print Johansen-style solutions to a wide range
of model simulations. We plan to produce supplements to this document
providing user-oriented documentation of othef aspects of the ORANI
computing systems. Two short supplements which explain how to
operate the basic ORANI system via interactive terminals rather than
card inputs, and how to produce results for a number of simulations

from one basic solution will be available in the near future.

Supplements on the computation of regional results,1 on the computation

of Euler-style solutions,2 and on the addition of new equations and

variables to the basic ORANI system are also to be written.

1. See DPSV chapter 6.

2, See DPSV subsection 31.4 and 31.5.
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APPENDIX : FORMATS USED IN THE ORANI 78 INPUT CARD DECK

To help ORANI users who are not familiar with FORTRAN
format statements we include in this appendix details of how to
punch input cards in all of the formats used in the ORANI card deck.
Whenever data are required to be given by the user, the computer has
been instructed by the ORANI computer program to read these data
according to predetermined formats. The format statements for the

ORANI computer input consist of combinations of the following:

- an “A" followed by an integer, say x (this means
that the computer will read in up to x alphabetical
characters from a field consisting of x colums on

the card};

- an integer, say y, followed by an "X" (this instructs
the computer to skip y spaces on the input data

card) ;

- an "I' followed by an integer, say z, (this means
that the computer will read in from a field of 2z
columns, an integer of up to 2z digits long with the

last digit being in the zth colum of its field);

- an "F' followed by two mumbers with a decimal point
separating them, say a.b (this means the computer
will read, from an a-colum field, a decimal nuwber up to
a digits long with the last b columns of the field
taken as following the decimal point. Thus "012345"

in F6.2 would read as 123.45.%

1. Alternatively, the decimal point could be explicitly included,
i.e., we could punch "123,45",



Al Formats ‘1115 and 1615

Integers (of maximum length 5 digits each) are punched in
formats 1115 and 1615 by punching each integer in a field of 5 coulmns
(11 or 16 fields to the card respectively, thus using either the first
55 or the first 80 columns of the card) with the integer ending in the
last columm of its field. (See cards 13 and 36 for examples of 11I5

and 1615 respectively).

A2 Formats A2,8X,2I5 and A2,8X,3I5

Starting in column 1 punch up to 2 alphabetical characters,
leave coulmns 3-10 blank then punch either 2 or 3 integers (maximum
5 digits each) in fields of five columns per field ending in the last
column of each field. (See card 14 for an example of A2,8X,2I5 and

card 56 for AZ,8X,3I5 respectively).

A3 Format 8(2X,214)

The 8 outside the brackets means repeat the format within
the brackets 8 times. Therefore punch pairs of integer (maximum 4
digits per integer) in 8 fields, each of 10 columns (8 fields per card,
thus using the first 80 colummns of the card). Leave the first two
columns of each field blank, punch the first of the pair of integers
ending in columm 6 of the field, an;i the second ending in columm 10

of the field. (See, for example, card 14(c), page 33).

A.4 Format F10.3,2I5

Punch a decimal number in coiumns 1-10. (If the decimal
point is included the number may be punched anywhere in the field.

Alternatively you may omit the decimal point and punch the number so



that it ends in column 10. The last 3 digits will then be taken as
being to the right of the (omitted) decimal point). Then punch 2

integers (maximum 5 digits each) ending in colwms 15 and 20.

A.5 Formats 9F5.3; 10F5.2; F10.4 and 8F10.4

For format 9F5.3 punch 9 decimal numbers each in a field
of 5 columms (i.e., use colums 1 - 45 only on the card). If the decimal
point is included each number can be punched any\-)here in its field.
Otherwise omit the decimal point, end the number in the last column of
its field and it will be read as having the last 3 digits to the right

of the (omitted) decimal point.

Format 10F5.2 is similar to format 9F5.3 except now punch 10
decimal numbers each in a field of 5 colums (i.e., use columns 1-50
only on the card). Again if the decimal point is included each number
can be punched anywhere in its field. If you decide to omit the
decimal point, end the number in the last column of its field and it will
be read as having the last 2 digits to the right of the (omitted) decimal

point.

Format F10.4 is simply one decimal number punched in columms
1-10. (If the decimal point is included the number may be punched
anywhere in the field. Alternatively, you may omit the decimal point
and punch the number so that it ends in column 10. The last 4 digits

will then be taken as being to the right of the (omitted) decimal point).

For format 8F10.4 follow the procedure as set out above for
format F10.4 except repeat this procedure for & fields of 10 colums

each.
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A.6  Format 8 (I3, 12, F5.3)

Punch, in each of up to 8 fields of 10 columns, an integer
(maximum 3 digits) ending in column 3 of the field, a second integer
(maximum 2 digits) ending in column 5, and a decimal number in columns
6-10 of the field., If the decimal point is omitted, the last 3 digits in

the field will be taken as being to the right of the (omitted) decimal point.

A.7 Format 8(I4,F6.4)

Punch, in each of up to 8 fields of 10 columns, an integer
(maximum 4 digits) ending in column 4 of the field, and a decimal number
in columns 5-10 of the field. (If the decimal point is omitted, the last
4 digits in the field will be read as being to the right of the (omitted)

decimal point.)

A.8 Format A2

Punch up to 2 alphabetical characters beginning in column 1

of the card.

A.8 Format I3, 2X, 1413, 23X, 512.

Punch an integer (maximum 3 digits) ending in column 3;
leave 2 blank columns; punch 14 integers (each maximum 3 digits) in
columns 6-8, 9-11, .. , 45-47 (each integer ending in the last column of
its 3 column field); 1leave 23 blank columns; punch 5 integers (maximum
2 digits each) in columns 71-72, 73-74, .. , 79-80 (each integer ending
in the last column of its 2 column field.) See, for example, card 54,

page 44.



