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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 theory1 to be able to specify
an experiment in terms 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 produce
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.2 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 list 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 "export" 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 DPSV, 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.

4. 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 docuﬁent is organized as follows. In section
11 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 ORA&I solution, we will work through the construction of such a
deck for a specific, illustrative simulation. In Tgble II1.1. 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 environment 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 [fgézl,l,m)] in Table II.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 IT.1  Specification of an Illustrative ORANI Experiment

The exogenous variables

Pl tGZ,005 V(2,05 tls, R v(s,Ki tds,3); v(is,3);
(a) (2)
® @) g e i om M m
V('€1’4)’ x(rl)) t(11,4)! kj(O): CR’ 1R’ nj} f(g+1,1)’ f(g+1,1’m):
)
W, W T L @ e L

(g+1,1)3° “(g+1,1,mji’° T(@s)’ m  FEn’ fge2,i P

all a's except a(j); (fori =1, ..., g5 s=1,2; j=1, ...,h;

k=1,2; £eG; r¢G; m=1, ... , M'and n¢ J)-

Values for the exogenous variables

All zeros except the f%ézl,l,m) for m = 1 - 8. The values for these are
f&ll,l,l) = -5.30; f&r-)kl,l,Z) = -7.74; f&l,l,gf 2.69;
fE§11,1,4) = -0.26; f%éz1,1,53 = -1.73;k f€§31,1,6)= -8.68:
f§;11,1’7) = 5.80; f€231,1,8) = 1.62.

()

Values for user-specified parameters (the h's)
-(5) 1) (D (2) . :
asyt Mgy 0 MmN MU0 RGLA.

hy (is,jk), hy(is,jk), hy(is,3) and hy(is,3)

all equal to 1; and



Table 1I.1 (continued)

h1(12,0), h3(12,0), h1(11,4), h3(11,4), h2(1s,3k) and h2(15,3)
all equal to O;
(fori=1, ..., g s=1,2; j=1, ..., h; k=1,2;

m=1, ..., M; and £ § J).

The export commodities

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

The exogenous-investment industries

{j| j ¢ 3y ={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 III.2 part A,

and DPSV, subsection 32.2).

All available back-solution variables (see Table III.2 part B).

(a) These variables have not been included in the ORANI 78 computer
system, and hence they do not appear in Table III.2. In their
place appears the variable (1 + t(£i,4)), i.e., the power of the
ad valorem export subsidy on commodity £ (£eG). In Table III.2
this is variable 6 (mnemonic S).

(b) This variable has not been included in the ORANI 78 computer
system, hence it does not appear in Table II1.2. 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.

{c) Note that in the current version of the program only the values
ey 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.



III. 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 ini
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 III1.1 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 I1I1.1 1-11
End of section I11.1 12
BASIC-SOLUTION SECTION IIT.2
Basic-solution steering card 111.2.1 13
Card identifying 1st endogenous vector variable | I111.2.2(a) 14
(Endogenous components of 1lst endogenous II11.2.2(b), (c)
vector variable) T ?
Card identifying 2nd endogenous vector variable I11.2.2(a) 15
(Endogenous components of 2nd endogenous
vector variable) II1.2.2(b), (c)
[
Card identifying last endogenous vector variable 111.2.2(a) 32
(Endogenous components of last endogenous A
vector variable) II1.2.2(b), (c)
Blank card J 33
Card identifying non-zero exogenous variables I111.2.3 34
Steering card for indexation, etc. 111.2.4.1 35
(Wage-indexation card(s)) 111.2.4.2
(Endogenous-export card(s))(*J I11.2.4.3 36
(Exogenous-investment card(s))(*) : 111.2.4.4 37
("Other cost'" indexation card(s)) 111.2.4.5
End of section S III.2.5 38
BACK-SOLUTION SECTION IT1.3
Card identifying non-zero exogenous variables I111.3.1 39

Card(s) specifying endogenous variables
for which back solutions are required I11.3,2 40-52

End of section IIT.3.3 53




Table II1.1 (Continued)

Subsection in Card
which punching numbers in
is described illustrative
Description of card(s) deck
PRINTOUT SECTION | III.4
Printout steering card 111.4.1 54
(Title card) I11.4.2 55
{Tariff rate card(s)) 111.4.3
Card identifying 1st non-zero exogenous i
vector variable 111.4.4(a) 56
(Non-zero exogenous components of 1Ist non-zero s
exogenous vector variable) II1.4.4(b)
(Values for 1st non-zero exogenous vector variable) III.4.4(c) 57,58
Card identifying last non-zero exogenous
vector variable : 111.4.4(a)
(Non-zero components of last non-zero exogenous
vector variable) 111.4.4(b)
(Values for last non-zero exogenous vector
variables) 111.4.4(c)
Blank card 59
(Card specifying partial printing of endogenous
vectors) I11.4.5
Blank card IT1.4 60
End of information III.5 61
Footnotes

(#¥) These cards are optional only in the sense that they are omitted
if there are no endogenous-export commodities oOr exogenous-investment
industries in your simulation.
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I1II.1 The control cards

Before the control cards can be set up four pieces of information

are necessary,

(1)

(i)

(iii)

(iv)

You will

v)

(vi)

an account code to which the computing costs will be charged, (Our

illustrative simulation uses a fictional account, code ABCDEF.)
a personal user identification code, (Ours is DIAXPH.)

a personal password of up to six characters, (We use PEDRO in the

example.)

the node identifier at which the output of the job will appear.

(MK is the Melbourne IMPACT node.)

also have to choose

a program name for your simulation. This may be up to six characters

long, it must commence with an alphabetic character but the remaining
characters may be alphabetic and/or numeric. (We have chosen LABOR

in the example.)

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 long, it must commence with an alphabetic

character but the remaining characters may be alphabetic and/or numeric.

(vii)

(For the job in our example we have chosen PHWRP.)

two file passwords, onc to allow you to rcad files which arc crecated

in the course of your job, and a second to allow you to modify the
files after they have been created, should this be necessary. Again
these may be up to six characters long, they must commence with an
alphabetic character but the remaining characters may be alphabetic
and/or numeric. (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) ,seztledfprqceedfte punch your control

cards as follows:

Card 1°
CYJyPROJECT=ABCDEF s NODE=MIKs = e \\
00 fVOOS‘iG*O“G?kUGO—G000‘”9000000"?00‘000000000000000000000000000&0000000000000000000000 <
22346586739 !0113?3".-’.1‘5 5 17 13!é?i}i‘-222324?5%29293331333331333837383945“£2L3l445&6474849505%5253545556575659806!525354556557585875?1 WNUBBITEIN %
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/PEDRO. \\\
! 508000 0¢” QOOOOQ@DOOOOGG00060000800008990006800900QGO%@05300300300000900000030 E]
B HERBIRVINNENUSITIND '§

12:3 45887339 DRI IS B Y !'.9}’?1?223242528272329233132233&353’537323’3&8(“2434.’kﬁ‘&L7534!£§§\51‘&25455555?5253585152

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

Enter your personal password here (see item (iii),p.10).
This prevents other users from using your identification
code: The password should therefore be kept confidential.




12

Card 3
LﬁgﬂR»M$14OBGDvﬁLBGDvPOU?D:TiﬁOOS \\

B R A 0000000000000000000000000020000000°9

SR N80 BT I 08 37 B I 40 4T 424344 454E 47 4B 495051 525154 5556 5T TH SR R0 5T 5263548545 §

6060000000000
63370 I 33

B3 RTIN I IIR Y

L CRALEA

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. P0070 is the lowest priority and
will uswally run .your job overnight. - Higher priorities are
available but also more costly. Check with the node
manager if you think you need higher priority.

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

Cards 4 - 7
GETSETsDTBE344f

O'i%»fOVOBDOUOOGUSQQGGOSGOOOQOOOGQb06093009060900090009993Q8§99B800090909000030

t 234 § 733U LBs 17?8‘,9282’72‘2232-’.2‘5?52725293@3!32333%3536373939434!éZ«f.J“LS&&ULSA%ﬁGS}i2525455555758535551525354358&3?5&3375" NNBBBIRAY

('GETSETsBTBQOQG,

00 9 0,00 00000000000000000000080000080000000000000660006000990000000000600000 ¢

t224587133un ?2“13‘&23!337187‘??9712223?t?ﬁ?&???&?’}ﬁ3!32333&35%37333340(142434665KSL7U§63$35!52535‘5558575953@551525364555%55?55697!?1 RIUIZHRTIT BN Y

/ ATTACH, CCL» OMORANT78CCLLI é;,;pzmaxnm SN=DTB3006, PH=0RANTK.
A e o ; o P
0,080,000 00000000G000000_000000 80 000 00 /0 0]00000;0060000000000000000060380

T123458738NUNURBEY BN AN DU S BT BBN N RN UD BT R BOIRAUGETEONNN IS8T 5253558788 MN NN X BHENBNS

STRALLY

¢ CTBRARY: CCL, ¥,

OOOUGQLNQGG;ODO0006&06000600000000QBOédé}WG00000000000009&6000600000000000030000
bt L2 L S ST S SN RO E RSB D DNL/IITIND 223353 33394001203 44 3167 154350915253 5456 56 5758 59 60 81 52506465 56 67 6963 18T 2273 4 75 757778 9 80

5
BiRALLE
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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

Card 8
MAPCON) T \

000080 09900GQO9060030009000000005?060096000000000090903@95690600300000000000000
12345878 3INNNNES B AN RNRABTENNI RIS B RIQILAUSHI RSN U IUB BT ENHANNNSBIBRNN NN LB A Y

meu

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

errors Jin your program.

Card 9

SDLRUN:P@HRP1?FQKPﬁs?U%ﬂﬁNaLQBTK?LABXR)GRRNTK;GRGNTKtURﬂHTKsDRQNTK.

0000 007060000 00 000000 0000 000 00000 0/ 0000:0:0000 0i0000:000000000000000
[0 23 ¢ 5 51748 9 91 e 15 % 17 8 1970l 227 24 25 297028 2990 31 3233 3 75 35 30 TS0 o 62 43 4 €5 45 47 4B 43 50 81 52 5354 5% 55 57 %9 59 80 61 67 62 64 8 ESESBTEESI 0TI 273K IS BT I T 40

LIRALLA

S—
This entry instructs the computer to run the ORANI basic-
solution program.
3¢ Enter the label prefix for your files here (see item (Vi),
p.10). It will distinguish your SOLRUN files from those
which may be ereated by other users.
X Your user identification code (see card 2).
£ 3 This entry indicates that the computer will use generally avail-
| able (as opposed to user- spec1f1c) storage space in processing
: your job. If you intend to use user-specific space consult your
i 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

BGCKRUH»PHHRP,Q;Q%PﬁytﬂﬂﬂﬂﬂvLQSTKvLQQXR:DRRﬁTK:URQ”TK:DRQHTK,DRQﬂTKﬁ

00000 0 00 00 000 00 0006000 000: 0+ 000: 0 0000:0: 000000000 0:0000:00000000000000

JreaessijdfanunupssrsnaanrssrapannnussyaseoussreeunnunssresnannaseafEaunnanssTne

\

SIRALIA

B

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

Your label prefix

] Your user identification code

¥ | Your file passwords

¥ ORANI passwords

Card 11

7]8 3

PIERUNs PHRRP» DIAKPHs COMMON> LABTK> LABXR» ORANTK.

. i

RS

nan: L254527 33338 3 ‘7 ’3 328 2 "7 PRI L A2 L3 LW SIRERT 489S NI G2 B34S SA ST RS SA3I T3 0455586752393

G{!OB Q 0o 80 000 0§ 000008 000 0080 ¢ 0800 00080’)000&095&@0”03000‘]00»)00000093“0

TIISITIEW D

\

SIRALIE

S —

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

Your label prefix

L Your user identification code

-3 | Your file passwords

-41-An ORANI password
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Card 12
T END DF SECTION \
c"!z,&lxmwm gm_——‘ -
sraementiz 00 .77 FO R T R A N S TAT E &1 E N T IDENTIFICATION
NUMEER |3
POO0GC2000000006007007G00000060G0000000000600000G00000C000000000G000000000G050000002
236 sle|7 8 s NN RN s BT AR I RN RSB Y BRO QGG U N SETREMN SN NS BN N RSB TR Re] L

Multi-

Punch

punch 7, 8, 9 in column 1.

""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.



I1T1.2
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Specifying the hasic 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
yéu will need the information contained in Tables III.2 - III.4.
In the ORANI computing system, vectors of ORANI variables are
identified by numeric  and mnemonic codes. Table I11.2 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 III1.3 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 II1I.2 Vector Variables which Appear Explicitly in the ORANI Computing System(a)

A. Variables in the final system

TYPICAL STANDARD
CODE COMPUTER ELEMENT NO. OF .

NO. MNEMONIC DESCRIPTION (0PSY moTATION) P)  COMPONENTS

1 Zﬁc) industry outputs | zj | 113

2 XA agricultural commodity outputs xggi)’iea*(d) 9

3 X4 exogenous commodity exports xgii),iéG(e) 102

5 PA agricultural commodity prices (basic values) pggi)’iea*(d) 9

6 SA powers of exogenous ad.valorem export subsidies (l+t(il,4)),ieG(e) 13

7 PM import prices (foreign currency) P?iZ) 115

8 T, ad valorem tariff rates .t(iz,o) 115
© 9 ER exchange rate ($A/$US) ¢ 1
10~ R, fates of return by industry erO) 113
11 Q3 rental prices on agricultural land P(l) . 7(f)

g+1,3)j

12 N1 employment by occupation ﬁm 9
13 KO(g) base period capital stocks by industry kj(o) 113
14 N3 employment of agricultural land nj 7(f3
15 BT balance of trade ($A billion) AB 1
16 Mp aggregate imports (foreign eurrency) m 1
17 EA aggregate exports (foreign currency) e 1
18 IP investment price index €(2) 1
19 CP consumer price index g(B) 1
20 IR aggregate real investment iR 1
21 CR aggregate real consumption CR 1
22 FR ratio of real consﬁmption to real investment fk 1
23 U1 aggregate employment (hours)(h) 1
24 u2 aggregate employment (persons) L 1

25 GN gross national product(i) 1

26 Ka aggregate éapital stock k(0) 1

27 M aggregate nominal investment i 1



Table ITI.2

{continued)

CODE COMPUTER
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TYPICAL
ELEMENT

(DPSV NOTATION) (P

aggregate nominal consumption

economy-wide rate of return

exports

occupation wage rates
industry wage rates .
average wage rate

other costs

exogenous investment
other usage (domestic)

other usage (imports)

- cost of capital equation

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

NO. MNEMONIC DESCRIPTION

28 M

29 Qa number of households
30 LM

31 FE shift term for
32 rg(8)  shift term for
33 FI shift term for
34 FG shift term for
35 FX shift term for
36 F2 shift term for
37 ES shift term for
38 F6 shift term for
39 i oyu®

40 v o oyok®  oprice
a1 vo o yoxt

42 ZC YUK(k)

43 v yux®

44 vk yox®

45 w o yox®

46 YX YUK(R)

47 ZX YUK(k)‘

48 YW YUK(k)

49 y3 oy

50 Y2 YUK(k)

51 va yu®
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Table I11.2 (continued)

B. Back-solution variables

CODE COMPUTER TYPICALEb) 3TD.NO.OF
NO. MNEMONIC DESCRIPTION ELEMENT COMPONENTS
72 s1 endogenous export subsidies v(i1,4),i¢G(e) 102
73 XN endogenous commodity exports xgi%)’ieG(e) 13
74 XL commodity imports xgg%) 115
75 PN non-agricultural commodity prices pggi)’i¢a*(d) 106
76 X3 consumption of domestic commodities xgii) 115
77 YA investment by industry yj 113
78 K1 next period capital stocks by industry kj(l) 113
79 LI employment by industry x%ézl,l)j 113
80 P1 domestic prices (basic values) pgg%) 115
81 P2 import prices (basic values) pgg%) 115
82 PI unit costs of capital by industry ab 113
83 Q2 rental prices of capital by industry pgézl,Z)j 113
84 XM consumption of imports x%i%) 115

NOTES

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

32.3).

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

Variables 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.

. {c)} The symbol "&" denotes a blank space.

*

(d) a denotes the set of agricultural commodities.

(e) 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.

In 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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To overcome possible confusion with respect to the computer
mnemonics, we have written zero as '"0" and the alphabetic
0 as ngn'

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 output.

*
J is the number of endogenous-investment industries (DPSV,

section 23). Hence (llS-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 III.3 Commodity and Industry Codes for ORANI 78.Computer Programs
IDENTIFI- DPSV IDENTIFI-
CATION NO.CODE COMMODITY CATION NO.. INDUSTRY
1 Al  Wool 1 Pastoral zone
2 A2 Sheep 2 Wheat/sheep zone
3 A3 Wheat 3 High rainfall zone
4 A4 Barley 4 Northern beef
5 AS 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 A9  Other farming import competing 9 Services to agriculture
10 8 Poultry 10 Forestry
11 9 Services to agriculture 11 Fishing
12 10  Forestry 12 Iron
13 11 Fishing 13 Other metallic minerals
14 12 Iron 14 Coal
15 13  Other metallic minerals 15 Crude oil
16 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, 18 Meat products
19 17 Services to mining 19 Milk products
20 18 Meat products 20 Fruit & veg products
21 19 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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Table IIT.3 (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 29  Tobacco 31 Man-made fibres, yarn
32 30 Prepared 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 Soap & detergents 55 Chemical prods n.e.c.
56 54 Cosmetics, toiletry 56 0il § coal products



Table III1.3
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(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 59  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 Aircraft 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 manufactﬁring
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Table 1I1.3 (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 89 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 Water transport

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, real 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



Table II1.3 ({continued)

IDENTIFI- DPSV IDENTIFI-
CATION NO. CODE COMMODITY CATION NO. INDUSTRY
112 110 Restaurants, hotels 112 Business expenses
113 111 Personal services 113 Non-competing imports
114 112 Business expenses
115 113 Non-competing imports
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TABLE III.4 : - - Occupational Codés
IDENTIFI-
CATION DESCRIPTION
_NUMBER
1 Professional White Collar
2 Skilled White Collar
3 Semi- and Un-skilled White Collar
4 Skilled Blue Collar - Metal
and Electrical
5 Skilled Blue Collar - Building
6 Skilled Blue Collar - Other
7 Semi- and Un-skilled Blue Collar
8 Rural Workers

9 Armed Services
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I11.2.1 : Basic-solution steering card

115 113 °© [ 9 4 0 0 13 1e 0

000'030000080000030&000006800000000”0000”3})000009099000 40080006000000000000000820

123458 78 3NN UBEY BRSO NBBTRIANNUNBBITAIOAZOKSE A58 25554588570 IMONEBIBNININTIBEIRNY

Jutitacis

On this card you must punch 11 numbers (in format 11151) representing
the values of the following items for your experiment. Nofte that you

must punch the numbers in the ondern shown.
(1) the number of commodities (115), -
(ii) the number of industries (113},
(iid) the number of labour occupations (9),
(iv) the number of types of agricultural land (7),
) the number of agricultural commodities (9),
(vi) the number of agricultural industries (7),

(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},
(xi)  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 pﬁnch zeros for these items on

the computer card.

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

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

The endogenous variables

On the next sequence of cards you specify details of the endogenous
variables for your experiment. Part A of Table III.2 (i.e., variables
1-3 and 5-51) is a list of all the vector variables in the final ORANI
system. Begdin by excluding from this List all the variables which are
exogenous Ln yowr 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 Legt as endogenous .in Table I1171.2.

part A fotals 273.

[You can see that-this is the case for our endogenous
variables, i.e., all components of vector variables
1, 2, 5, 10-12, 15-19, 22-28 and 30]

Now you must punch one on more carnds forn each of the vector variables
An Part A of Table I11.2 which {8 wholly on partly endagenous in your
experiment. These sets of cards must be entered Lin the deck in the

onden in which the vaniables appear in Table T11.7.

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

(a) punch a master card in format A2,8L2I51 containing
-  the mnemonic for the vector (see Table III.2)
in columns 1-2, (starting in column 1)
- the number of endogenous components (columns 11-15,
ending in column 15)
- a command number {colummns 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 number on the master
card (see II1I1.2.2(a) above) punch the identification
numbers (in ascending order) of the endogenous components
T V 4
in format 16I5 °. Conclude with a dummy component, ''Aan-1".
(¢) if a command number "n" (n>1) was punched in colummns 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
8(2X,ZI4)5. Conclude with a dummy block "aaaa-1aa-1". 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" AAAIOAA]-OAAAA]-1/\115/\/\/\/\‘1/\/\"1"

- Conclude the endogenous-variable cards with a blank card.

1. See Appendlx, subsectlon 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.

See Appendix, subsection A.1.

The symbol "' denotes a blank space.

See Appendix, subsection A.3.

U1 A
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[All the endogenous vector variables in our
illustrative experiment are wholly endogenous.
Hence only one card (the master card) is required
for each vector. Cards 14-33 are the required

cards, 1nclud1ng the  final blank (33) ]
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[To illustrate the procedure for partly endogenous

vector Varlablns,lmaglne 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 1list 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(bl) - 14(b7).]
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I11.2.3 : The exogenous-variables card

This card specifies which of the exogenous variables in your experiment
are to have non-zero values. You must punch "1" in the column corres-
ponding to the code number (given in Table 11I1.2) of each vector
vaniable which is 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 III1.2) are to be given non-zero values

(see Table I1.1). Hence the exogenous-variable card
(34) in our deck has "1" in column 32.]

1

, 34
9000600000000000006000000000000080600006300000000000000000600000000000¢00000000

02
123685587890 DRRIBETBIS NN ITIITIN NI I H T IV QI 54 T B DT85SI I B E1EISLRTNSTIBEIITI RTINS IBIT MY 80 K

II1.2.4 : -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.
(1) the extent of wage indexation (i.e., values for the

ntY By

arameters >
P (g+1,1,m)j

(ii) the endogenous-export commodities,
(iii) the exogenous—investmeht industries,
(iv) exogenous imports,
) 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 (1)
Bgv2,5)
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(ix) the relationship between exogenous and endogenous

investment levels (i.e., values for the h§2)),
[ 4
(x) indexation of "other' final demand for domestic
. . (5)
goods (i.e., values for the h(il))’

(xi) indexation of "other'" final demand -for imports

(5) 4
12y

(i.e., values for the h

11I1.2.4.1 Sequence control card

The first card in the sequence controls the remaining
cards. You must punch on Lt elthen "0" on "1" forn each of Ltems

(L) - (x&) above. These must be entered in the order given above

and must be in format 11I5 L

- "Q" 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.]

0 1t 1 6 ©0 0 © o0 o0 @ o

000, 00000000000005._6000 8000 0000 06000 8000 0000 0600 8806000900000000000000009

TRALLS

Ly e A I R ) 0 e M I3 25527282930 M I22I N I5I6 37 I 394041 K2 AT 44 LB 4B 4T KB 43 SN ST 5T SU35 55 5T SR ST EAAI 5253 S0 S5 86T 5L I8 T JZTTRIEBTIIEN Y

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

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

=3

1. See Appendix, subsection A.l.

35
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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 canrd.

Optional default values are available for items (i)
and (viii). Hence you may punch "0" on "1" in columns 5 and 40 on
Zhe sequence control cand. 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“1 for all m and. j); and for item

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

~.5(,3',~-~°+-,,\h('l) =1 for all j).

- ~g+~2~) i

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

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

I1T1.2.4.2 Wage indexation cards

~

If "1'" is punched in column 5 of the sequence control card (III.Z2.4.1)

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 . )
i.e. .= £53 : j
100 per cent (i.e., hggll,l,m)J h(g+1,1)# 1 fnr all m and j)
(b) occupation-specific indexation (i.e.,

(1) ) .
Bgr1,1,mj = Beger,1,mfor 211 1)

(c) individual settings for up to 112 of the h g+1,1,m)3
with either Qgtion (a) or (b) for the

» . 1 )
remalnlng_h€g+l,l,m)j.
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Punch a card in format F10.3,215 | o indicate which of the three

options you require

- 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 9F5.3.2

- for option (c) punch the rcquircnentsfor ecither
option (a) or (b) for the non-individual settings,
as instructed above; then punch, ending in colummn 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 individually set factors,, Punch sets
of industry number,3 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]

I11I1.2.4.3 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 numbers
(see Table III1.3) of the endogenous-export commodities in your

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

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

5 13 14 15 16 20 27 3k 65 66 _ \

1. See Appendix, subsection A.4.
2. See Appendix,:subsection A.5.
3. See Table III.3.
4. See Table III.4.
5. See Appendix, subsection A.6.
6. See Appendix, subsection A.1.
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111.2.4.4 Exogenous-investment cards

Recall that it is compulsory to punch '"1'" in column 15 of the sequence
control card (I1I1.2.4.1, see p 35). Therefore the next card (or cards)
in the sequence must contain indentification numbers of the exogenous-
investment industries (see Table III.3). The format 1615 1 is the

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

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

17 84 85 86 103 104 105 106 107 108 112 113

E

i)0{)638000080&6800690900“6909 0000 6000 9830 0000 000000G04308000000050000000008304 2~
13458783

MURBURS B BUANLDNUEST BN NNDUIEB T NP0 QUGB 0I5B 5IR 0612660558867 5983 7671 7273 74 75 757778 59 50 H

e

————

T11.2.4.5 "Other cost! indexation cards

If "1" is punched in column 40 of the sequence-control card (III.Z2.4.1)

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

Ly

+2,j) for all

8(I4,F6.4),3 values for the indexing factors (hé

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.1l.
2. See Appendix, subsecticn A.1l.

3. See Appendix, subsection A.7.
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I1171.2.5 End of section

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

UEND OF SECTION" card muliti-punched 7,:§, 9.in cdlumn 1 [e.g., card 38].

Tl
C’?}umm-«
ISTAYERIENT
NUMEER

END OF sECTION )

- FO RTRAN STATEMENT IDENTIFICATION 38

OO0 G

o :
HaF A

o o CONTINUATION

260060000007007°6000000G00000000006020000600000600060000006G0000000000(G0080002D79
783

WHROUBET SRN Y IBUBBTBINNNRAKBB I BT QITKSBIBTBE0T SN GEITBRRN L BBEMBNMN AN R I5B TR

THALIA

I11.3 Specifying the back solutions

II1.3.1 Non-zero exogenous variables .card

On the 4inst cand in this section of the deck specify
all non-zero exogenous variables. The card is identical to the
exogenous-variable card in the basic-solution sectior.of the deck

(see:sub-seection I11I1.2.3):

[For the illustrative experiment it is card 39,
identical to card 34]

60000000000000000000000000000000000000000000000000000000000000500000000000000000

-1 73455 78

1

39

RALIA

I HUNIRBBO xssmnnmz&nwmysznuﬁxn:@nmu LRI LR IR RS R A A R D R A L RN W R R R RN T AR W5 R )]

III.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. You
must include in the deck one card fon each of the vector variables
fon which you require a back solution Zo be computed. On each card
you must punch, (in fonmat A2, starting in column1) the compiter
miemonic for the relevent vgc.ta/z.u‘va/&@abﬁev(asx_ee'?‘abfe I11.2): 7ne cards mustbe

entened in the bnde{tin which the variables appear in .the-table.

1. Sec Appendix,ﬁéungqfion;A;é.”-WM‘
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[For the illustrative experiment we requiré all
available back solutions, Hence the following 13
cards (cards 40 - 52) are required.]

3!
40

AL

80000000086000000600000000060000080000000000000068306000000000000000000000

N B R B B RN IO RSB T NS IRB RSB I B ROG2OHGUOEINN 2SI UIBITRIE2NMSHIBNRNINNHITEIIRNE

LY -
e
~ o
w an
L1
-
@ oo
w o

41

(’Smw«x

0080000000900000060000000090000gQGGOOOOQQOBGOOOB503000600000006000009300

8008000
1L ETIINNUNKBBYBRNNLANSBTBVB NNV HBHB I BI040 2448460 E5951 253505536 57 SIS0 61675384 366 575683 T RN U TS BT B W

v 2 &
T
ST - | ‘ ‘ o 42
" 0008000000000000080000000000000000000008000000000000008608000000060000000000000 2
P23 658733 NUNURBEVREBADBRBBNBBININIBIHBI VIO QMLGBTBB0H2I55555I75R26801 52534 BNETHRBIANNNTUIIBITEN Y ?;
PN
43

IR AL

0000800000500000000806000006000000008000008000000000000005206000000000000000000000

123455873 3RNEBRBEYBNINNCBASBIIBNINDAUBBIABOTROUSEITEEINDUUSRITRIHURIUSHITAIBNNNUBBHIINRSG

3

44

STRALLA
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P2
| | e . Sl | 49
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IT1.3.3 End of section
Conclude the back-solution section of the deck with a (blue)
YEND OF-SECTION" cand multi-punched 7, &, 9 in column 1 [e.g., carnd 53].
| END OF SECTION
o B 53
C’fhmm:_ﬂlé x :
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Specifying the printout

I111.4

.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, 14I3,23X,5I2:

(a)

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

exogenous vecton variables in your experiment

Punch 4in columns 6-47 the number of components fox
which solution values are hequired of each of 14
classes of endogenous variables. For each class:
Leave three blank columns if no solution values are
rnequined gorn that class in your printout; punch the
number of components hequired Lf it is Less than the
entine class; punch "999" L§ all components of the

class are required.

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

entered in columns 6-8) is the endogenous variables
grom the final ORANT 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 bach-solution.
You must enter these in the order in which they are

listed in Table III.2, part B.

1. See Appendix, subsection A.9.



(c)

(d)

43

In columns 71-72 you must indicafe whether you want your
printout to include separate-columns ef the solution
matrix showing the effects on the selected endogenous
variables of each of the non-zero exogenous vaiiables,
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" in column 72 if you want the whole matrix
including row fotals

- punch "1" in column 72 if you want only the row
totals of Zhe solution matrix.

Columns 73-74 are important only for simulations in
which exogenous tariff changes are made. I§ fthere
are to be no exogenous tariff changes Leave these
columns bLank.  The ORANI 78 computer programs
assume that tariff rates are specified as ad valorem
" {¢c.f., the values for the user-specified parameters

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

- punch "-1" in columns 73-74 if you wish Zo use
the set of tanifg rates in the standard ORANI
data base (see DPSV, Table 45.4 and subsection

45.2(a)).

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

(see subsection III.4.3 below).
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(e) Punch "1" in column 76 if you wish to print a
title at the top of each page of your printout.
A title card must then be included (see subsection

I1IT1.4.2 below).

(£) in columns 77-78, ending in column 78, specify the number
of decimal places required in your printout. The maximum

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

(8) Punch "30" in columns 79-80 if you wish your printed
nesults to be stored on a §ile 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 exogenous (scalar) variables.)

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

8 999999999999999999999999999599999959999999 0 1 \\
N
54
‘ gooo000c60000000000000060000000000000000000 000000060 %
g??gg0?ggqggggggggggggggggggggnguﬁxnnswu‘zummumssosaszs:usssssvsesssastezsmsssmensmnnnumsmamué,

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

wage shifts for occupatiomns 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.]
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I11.4.2 Title card

If "1" has been punched in colum 76 of the printout steering card
(see subsection III.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]
- NQEE‘RELQTIVITY EXPERIMENT ,\\\
- B | 55

CR0008/ 000080007 B g0 0000000 0()0900009&00&0000000000099030909000000000000(}3300

12385 789310 ‘2131& B 311181’9‘!?!22232"’5?5272323 AHNUUBBI RPN L2U LSS O48435551 8253545555758 536081 826354858567 58 8978 71 7223 94 75 76 17 78 79 3% I

111.4.3. Tariff-rate cards

If "1" has been punched in column 74 of the printout steering card
(see subsection III.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.

I11.4.4 The exogenous variables

For each non-zero exogencus vectorn variable (in the ondern of vecton

variables given in Table I111.27) punch

(a) a mastern cand in format AZ,8X, 315 containing
- the mnemonic for the vector (see Table III.2) ( cols 1-2,
starting in column 1)
- the number of non-zero exogenous components (cols 11-15,
ending in colum 15)
- first command number (cols 16-20)

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

- punch "1" in column 20 if the identification numbers
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 colummn 20.
Then specify them as in (b) below.

1. See Appendix, subsection A.5.

2 Caa Annendiy  cithearntinan A 2
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- second command number (cols 21-25)
-~ punch "0" in column 25 if the value for all non-

zero 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-zero 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 Ldeniiéiéation numbers of the exogenous componemtz;7
(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 I11.4.4.(a) above) punch the identification
numbers (in ascending order) of the non-zero exogenous
components in format 16I5. 2 Conclude with a dummy

component "aaa-1".

- 1if a number '"n" (n>1) was punched in column 20 of the
master card (see I11.4.4.(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".

(c) the values for 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 III.4.4.(a) above), punch a card containing the
single value for the non-zero exogenous components

in format ,F10.4f4

N

Note that the procedures for specifying the exogenous components
here are very similar to the procedures for specifying the
endogenous variables in the basic-solution section of the deck
(See subsection I11I.2.2).

See Appendix, subsection A.1.

See Appendix,. subsection A.3.
See Appendix, subsection A.5.



47

-~ 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 1

Conclude the exogenous-variable cards 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 F@) 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 F@ 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.]

“F00 8 1 2

§00000000000000000000000000000000000000000000000000000000000000000000000000006000
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1. See Appendix,~éubsection A5,
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- ITI1.4.5 The endogenous variables

1§ on the prnintout steering cand (see 111.4.1(b) above] you have
specifled that solution values for some, but not all, components
o4 a class of endogenous vector variables are fo 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

include for each such vecton the following card(s)

(a) a mastern cand (format A2,8X,215) 1 containing

- the mnemonic for the vector variable (see Table III1.2)
in cols 1-2, (starting in column 1)

- the number of endogenous components to be printed
(cols 11-15 , ending in column 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 III.4.5 (b)

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

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

(b) a carnd on carnds containing the Lidentiflcation numbers of

the endogenous components which are to be p/uln,ted.z

- if "1'" was punched in column 20 of the master card
(see III.4.5 (a) above), punch the identification
numbers of the endogenous components individually in

3

ascending order in format 16I5. Conclude with a

dummy component "'aaa-1"".

ek

See Appendix, subsection A.2.
2. Note that this procedure is similar to that used to specify endogenous
variables for the basic-solution (see subsection III.2.2).

See Appendix, subsection A.1l.

N
.
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= 1if n>1 was punched in column 20 of the master card
(see III.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(2X,214)).1 Conclude with a dummy

set "Aaan-lan-1".

Conclude the endogenous-variable cards with a bfank card.

[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-variable cards.]

Conclude the prinfout sectiin.of the deck with a blank card.

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

0000800000000000006040000000000000600000800000000060000060500093900200000800802D0
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III.5 End of information

The deck concludes with a (yelfow) "END OF INFORMATION' card
multi-punched 6, 7, §, 9 in column 1

[This final card in our illustrative deck is card 61]
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IvV. Interpreting the Printout

This section contains some brief notes to explain the
form of the printout for a standard ORANI 78 simulatioh. 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 III.1), your user

identification code (entered on card 2), and your p¥egram 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 (we have underlined these in
Figure IV.1). This section will contain valuable error messages

in the ewvent 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.1l page 56).

If you included control card 8 in your deck (see subsection
II1.1), 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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A Subset of the Printout for the I1lustrative Simulation

Figure IV.1
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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 III1.4.1.(e)), and therefore included a title card in your
deck (see subsection III.4.2.), then the title of your simulation will
appear at the top of each page from this section until therend of your

printout (see Figure IV.1 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 I1I1I.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 ratés;
that is, we punched a "0" in colum 72 of the printout steering card
{see subsection II1.4.1.(c)). Therefore 9 columns of results have
been printed out (see Figure IV.1. pages 59-68). The first 8 columns
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 printbﬁt contains the solution values for the

back solution endogenous variables requested on the printout steering

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

in which they are listed in Table III.2, part B. In our illustrative
simulatioﬁ wé‘have requestedéoTUticnslfor 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.1l. pages

66-68) .
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V. Concluding Remarks

Using this document, ORANI users should, Via card input,
be able 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 other 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 wifh 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 z
columns, an integer of up to =z digits long with the

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

- an "F' followed by two numbers with a decimal point
separating them, say a.b (this means the computer
will read, from an a-column field, a decimal number 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 11I5 and 16I5

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

and 16I5 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 A2,8X,3I5 respectively).

A.3 Format 8(2X,2I4)

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 columns of the card). Leave the first two
colums of each field blank, punch the first of the pair of integers
ending in column 6 of the field, and the second ending in column 10

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

A.4  Format F10.3,2I5

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

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



A3

that it ends in columm 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 colummns 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 columns (i.e., use colums 1 - 45 only on the card). If the decimal
point is included each number can be punched anywhere in its field.
Otherwise omit the decimal point, end the number in the last columm 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 columms 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 8 fields of 10 columms

each.




A4

A.6  Format 8 (I3, I2, 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.9 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,



