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FOREWORV 

This manual is being issued in order to provide 
in format ion on the IDIOM soft'#are package, developed l)y 
Cambridge Econometrics Ltd. and ir.stalled at UNIDO. 

The manual was written to make easier the task of 
using the package, especially for new users. The package 
is a substantial one and requires, in its present form, a 
medium-sized computer to run it. It is hoped in the future 
to make the package generally available (in fact it has 
already been supplied by UNIDO to one developing country). 
The issuing of this manual is a step in this process. 

However, the manual itself can also be seen as a 
summary of possibilities in the area of dynamic 
input-output modelling of a national economy. The package 
provides a means by which different aspects of the task, 
such as investment, trade, employment and consumption can 
be integrated and rendered consistent both from an 
accounting and structural point of view. 

Being developed out of the work of the Cambridge, 
United Kingdom, the particular interests and emphases of 
that work are to some extent carried over. Not all 
functional forms offered are appropriate to a developing 
country, nor is the necessary data for their estimation 
wide!y available. More fundamentally, the model is 
demand-oriented, and supply constraints are not explicitly 
embodied. A flexible software package, rwhich allows for 
repeated simulations of alternative demand patterns, can, 
however, go some way towards the examination of supply 
constraints, and IDIOM may thus be of some value in the 
study of very different economies. More generally, it is 
felt that the range of functional choices and the detailed 
accounting framewurk can provide useful indications to 
those modelling national economies. 

Yne IDIOM Handbook was prepared for UNIDO by Dr. Aian 
Winters of the University of Bristol, United Kingdom. 

(ii i ) 



AUTHOR'S PREFACE 

In 1980 UNIDO took delivery, from Cambridge Econometrics Limited, of a 
computer package call~d IDIOM. It was designed to facilitate the construction 
and solution of dynamic input-output models along the lines of the Cambridge 
Growth Project's model MDM (see Barker, Borooah, van der Ploeg and Winters, 
1981). The computer programmes were extensively commented, and the package 
was provided with a User's Manual, but unfortunately these guides proved 
insuffici~nt for anyone without a Cambridge background to penetrate the 
complexities of the programme. This handbook was therefore commissioned from 
the present author, one of IDIOM's authors, who had by that time left 
Cambridge. It is intended to make the use of IDIOfl much more obvious to 
non-specialists, than did the original documentation. 

There have been seven~l difficulties in the implemer.tation of IDIOM in 
Vienna and the author has played a considerable part in uncovering and, 
hopefully, recovering from them. The upshot of this activity, however, has 
been to de lay the present document by a few months and to render it more 
provisional than might be hoped. All computer progranmtes are subject to 
errors, especially those of the size and complexity of IDIOM. 1bese gradually 
emerge during acceptance trials and during the first few years of use. IDIOM 
has been no exception. Unfortunately, hcwever, there e:11.ister! a chicke~ and 
egg problem: until it was used as intended, IDIOM would never be completely 
tested, and until it was properly documented, it could not be properly used; 
but, until it was properly tested, it could not be definitively documented. 
This paper, then, is intended to break the dead-lock and must be treated as 
being to some extent provisional. The heart of the paper - the function 
descriptions - wi 11 not be changed, except perhaps where the need for changes 
is indicated below, but the sections on the behav~our of the programme and on 
h:nts to users will no doubt have to be altered in the light of experience. 
Indeed, during the preparation of the handbook, several unfortunate features 
of IDIOM have come to light, and rather t~1an postpo!1e the handbook further, we 
have merely noted them, evaded them and passed on. Hence it is certain that 
IDIOM \Ji 11 evolve somewhat from the ore sent version. This wi 11 date the 
handbook, so that in the near future a slightly revised vereion of it will be 

necessary. 

In preparing this handbook I ha"e received invaluable help from William 
Peterson, of Cambridge University, for which I am very grateful. 

(iv) 

L. Alan Winters 
University of Bristol 



I. INTRODUCTION 

THE ~HILOSOPHY AND HISTORY OF IDIOM 

IDIOM is a computer package developed by the Cambridge Gro•th Project tc 

aid the specification and solution of large-scale dynamic input-output 

models. It is designed to handle a wide variety of models, from a s~atic 

Leontief system to a full dynamic econometric model of the sort currently used 

in Cambridge, and in all cases offers the user considerable flexibility over 

the specificaticn of economic relationshifs. It undertakes vari0us accounting 

act:ivities automatically and also provides faciiities for storinb and 

analyzing the model results. Within the limits of simple and efficient use, 

IDIOM obviously cannot provide complete freedom of specification, but the 

package has also been designed so that the user may edit it to his own 

requirements with a minimum cf fuss. Hence the user with some experience of 

both IDIOM and FORTRAN programming may have almost unlimited freedom, over 

economic relationships, while the package looks afte1- accounting and 

house-keeping operations. 

IDIOM pennits the user to specify his own disaggregation for up to sixteen 

different economic concepts commodities, industries, exports, investment 

assets, types of labour etc. and a 1 so to vary the 1 is t of endogenous 

variables. This is r.-articularly relevant for mc"elling developing countries, 

for ther. data inadequacies often make it impossihle to model all sectors of 

the economy in equal dPtail. 

The history of IDIOM is in a sense the history o~ th(: Cambridge Gr0wlh 

Project. F0r over twenty years the latter group have been developing 

disaggregated medium-terlil models of the British economy - stretching from an 

essentially static L":mtief model (Stone 1964) to a dynamic simulation modf!l, 

HDH - most recently described in Barker, Borooah, van der Ploeg and Winters 

0980). The latter is bu:l_t around the input-1>utput table but additionally 

incorporates many features of the now familiar macro-economic simulation 

model. For instance it incorporates a full set of financial flows, endogenous 

prices, dynamic functions explaining all elements of final demand, and ~ fully 

specified, cost:-minimizing, production sector. IDIOM makes this level of 

generality simply and conveniently avai lahle to model-bui lrlers elsewhere in 



- 2 -

the world. It is based on the a;p model (indeed the current cx;p model uses 

IDIOM), drawing on the experience of KDM for its economic structure, its 

internal coustruccion and its user-interface. Hence while. IDIOM u. a 

relatively new prog!"amme, it incorporates the experience of one of the 

longest-lived and most successful of the world's model-builders. 

IDIOM is potentially much more general than KDH (the cx;p model which forms 

its base), for any user may adapt it to his own requirements. Hence in no way 

need the experienced user adopt a 'cx;p' view of the world in order to utilize 

IDIOM. On the other hand, the new user may wish initially to use IDIOM with 

little or ro reprogramming, and so will make use of the current structure. 

This inevitably reflects its background and is rather similar to the latest 

version of tfilM. To get a feel for IDIOM, therefore, as well as reading the 

IDIOM literature, the user should read Barker et al (1980) anJ Barker 

(ed.,1976). The former gives an overview of MDH, while the latter, referring 

to an earlier version, gives more detail of the prograDDDe and its use, 

expecially on individual sectors. While the latter is somewhat dated, it 

provides the soundest ba~is from which to explore the more recent developments 

with in IDIOM. 

Barker (ed)(l976) not only describes the economic and simulation features 

of MDH, bet also contains some information on the eatimatirm of the various 

relationships. Data and estimation are essential steps in any model-building 

exercise and it 1s important that IDIOM users have either access to 

econometric advice or econometric experience themselves. Parts of this 

handbook offer advice on estimation and data preparation, but they are n0 

substitut~ for ao adequate background. For those potential users who have not 

much experience of econometrics, we would recoanend Intriligator 0978) as a 

book which maintains a sensible balance between econometric theory and 

practice. Certainly anyone who knows the material therein will have no 

problem in usin6 and exploiting both IDIOH's sister programme - the estimation 

package MR&; - and IPIOH itself. 

I 

.. 
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THE IDIOM LITERATURE 

The first element of Lhe IDIOM literature is the ge•1eral introductory 

oaper Barker, Peterson and Winters (1979), a copy of w;1ich is suFplied with 

this handbook. This describes the history, motivation and philosophy behind 

IDIOM, but gives no p1actical details at all. Secondly, there are two manuals 

supplied by Cambridge Econometrics and written largely by William Peterson. 

These cover respectively IDIOM and MREG and provide technical descritpions of 

the use of these programmes. They do not, however, give any de ta i 1 s of che 

programme construction, nor of the economic or econometric significance of the 

packages. It is the purpose of this handbook - the third element of the IDIOM 

literature to fill in these gaps. The econometric package, MREG, is 

straight-forvard, and as suggested alreaciy its features will be transparent to 

anyone with a little experience of econometrics. Consequently, except in 

passi1g, this handbook will not describe the use of MREG, although we shall 

make a few comments on the preparation of data tor estimating the 

relationships IDIOM requires. 

Turning to IDIOM there is more need for the handbook. There are three 

main elements to this publication. First, a description of the economic 

framework - stretching from the accounting system to the details of each set 

of avaiL:1ble functions and advice on estimating them. ~econd, a description 

of the programming structure. This is necessary partly to give the less 

experienced user insight into how the programme wi 11 hehave under various 

cirl"'umstances and partly to provide the more experienced user some guidance 

when he comes to edit the programme to meet his own specific requirements. 

This ts the sh0rl«?st part of the handbook, partly because the material is 

touched upon in the manual, but alst' because our purpose is not to describe 

the pro~ramme fully and show how to make any conceivable change, but rather to 

introduce the experienced FORTRAN p~o~~rammer to the basic structure and set 

him a few guidelines on how to find his way aruund the programme. It ls to be 

emphasized that, while editing IDIOM lS n@rfectly legitimate and 

straight-forward, :t is not for thP inexperiPnced. 
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II. BA.SIC IDIOM 

AN OVERVIEW OF BA.SIC IDIOM 

This section describes the broad features of the types of mode 1 that can 

be built vith IDIOM without reprograiming. We do not describe here the 

details of particular functions, but rather the broad concept and structure of 

the models as a whole. Even without reprogramming, IDIOM provides much 

flexibility and so this section should b~ J:egarded as indicative rather than 

definitive. Also the user should realize that the full li,;t of features 

1 isted here need not be imrilewaented in any particu!ar •od~l, for various 

functions -y be suppressed, and this can drastically alter the overall look 

of the 80del. Hence if the model yJu have in aind does not leak like what 

follows, do not despair, it is still quite possible that IDIOM will handle it. 

(a) ~erall Features: 

(i) basically "Keynesian" 

(A) no supply constraints: supply expands to meet d<?mand in all 

markets, although this might affect prices and hence feed back 

onto demands and supplies. 

(B) fix-price mod~l structure: prices are basically cost determined 

rather than adjusting to clear the market to which they refer. 

However, one option allows the profit a.ark-up to vary cyclically 

and wages may also respond to excP.ss de.and in the labour 

aark~t. Hence something akin to neo-classical, or market 

clearing, prices is possible. 

(C) Financial variables d'> not feature prominently in the equations 

for real variables. '11tey aay feature by altering inco-..e flows 

or, via interest rates, affecting costs, but the effect on real 

variables is always indirect. 

(D) basically flov equi libriu.: little attention is paid to stock 

"!quilibriua in asset markets although it features in investment 

b~haviour. 
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(ii) dynamic - one year is, to a considerable extent determined by the 

last. Many relationships incorporate lags, and al 1 could do so if 

required. Dynamic also in the sense that the sources of economic 

growth have to be found within the model; hence growth of the capital 

stock is only possible t'1rough investment, the resources for which 

must be found from within the model. 

(iii) disequilibrium - most aarkets clear, in that supply = demand, but 

neither necessarily attains its long-run values (given the values of 

exogenous data) i~diately. E!ldogenous cycles are pc>sible - even 

1 ikely. Two crucial markets do not clear even in the sense used 

earlier. Tiie labour market and the foreign exchange markets can both 

show persistent excess supply o?" demand if government policies are 

( j v) 

assumed unresponsive to their condition. Tiie labour ma·:kP.t may be 

controlled to some extent by the endogeneity of wages, but in plenty 

of cases stable under-employment solutions are found. In the foreign 

exchange market the exhaustion or over-accumulation of reserves is 

assumed to act via changes in government policy (user - supplied 

rather than endogenously and directly on the exchange rate. 

monetary 

extent that 

subsistence 

they c;in 

sector~ can 

b€ valued 10 

be fully modelled only to the 

money terms. There is scope 

however for the personal sector to employ workers directly (at a 

given wage) and the absorption of surplus labour in rural sectors may 

be modelled through this. 

(v) national - it handles one nation (or region) at a time, taking the 

rest of the world (nation) as exogenous. 

(bJ Principal Exogenous Variables 

(i) the rest of the world - incomes and prices 

- foreign exchange rate (this could be fairly 

easily endogenizPd if desired) 
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(ii) demographic variables - population 

- participation rates 

- dependency ratios 

(iii) economic policy especially tax system 

- government expenditure 

(Some elements here are defined such that while the system is 

exogenous, the actual expenditure is not - e.g. unemployment benefit 

depends on unemployment, which is endogenous.) 

(iv) econ01nc behaviour, including the formation of expectations, i.e. 

obviously IDIOM needs to be supplied with parameters for each of its 

behavioural functions. 

(c) The Hain Relationships 

(i) The final demands: 

Final demands ll.laY be modelled explicitly using functions whose 

arguments ate drawn from all parts of the model. They are the prime 

movers of the mocel 10 ti1at supply expands to meet whatever is 

demanded, although there is room for feedbacks from supply to 

demands, e.g. :\mports rising and exports falling if demand exceeds 

"normal" supply, or via prices and inflation (the Phillips curve). 

The following elements of demand may be explicitly m~delled: 

qx exports 

qc consumption 

q investment i 
qs stock-building 

qg government expenditure 

q• imports - treated either as negative final demand, or 

complementarit•es. 
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(ii) Production: 

Supply 1s met by combining labour, capital and materials. The 

material de.ands are handled via the input-output segment (although 

input-output coefficients are not necessarily fixed); the remaining 

two are derived from production relationships. A number of different 

relationships allow one to derive investment by asset and employment 

by type given gross output, material inputs, various prices and 

certain exogenous data. Given employment for each industry, 

aggregate employment and unemployment can be derived. Finally the 

stock-building relationships determine stock-building within each 

sector from gross output and, possibly, ot~1er data. 

The final demands and production are linked by a commodity balance 

which states th2t supply and deman~ for each co~modity must be 

equal. Hence, tiriting q for total domestic output: 

q + q 
m 

q + q. + q + q + q ~ q 
c 1 g s x n 

where q is intermediate ~emand by commodity 
n 

where y is output by industry and A the input-output (mix) matrix 
gy 

giving coumodity inputs per unit of i1.dustry output. 

The commodity balances are the lynch-pins cf the whole r~ IDIDJ-'.'s 

accounting sys.:em and modelling approa-:h. 

Related but less important are the industry balances which stat~ that 

inputs and out;mts must balance by ind1Jstry. Hence~ 

y = (i'Agyj)' + w ~ w + t + md 

w wage and salary bill (including ~ational insurance, etc.) 

n profits, etc. 

t indirect taxes 

direct imports (i.e. finns' imports r:ot entering comnor!ity 
accounts e.g. business travel; may be zero) 
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is total i nte!11led ia te ir.put 

zeroes except for the elements 

(y 
of y 

denot.es 

down the 

a matrix 

hence: A y gives the matrix of intermediate flows and i' sums it 
gy 

for each industry - column sums) 

(iii) The price relationships: 

Industrial prices are basically cost determined, bEing driven by 

l3bo~r cost£, material costs, occasional!y capital costs and indirect 

taxes. Material costs may include cl substantial element of import 

costs. As alternatives, industrial pr~ces may be constrained to 

equal import prices, or be derived from cost, but with a variable 

mark-up (leading possibly to something akin to neo-classical pricing 

behaviour). 

Given ind~strial prices, the prices of other elements of final demand 

may be found. Import prices may be related to local prices (hence 

p and p a~e mutually dependent) or merely fixed in foreign 
m 

currency. Export price£ may similarly either reflect thf: domestic 

~conomy (via p) or be constrained to warld levels. The pri~e of 
q 

domesti-:: absorption - presumed common to the remaining elements ::if 

fi~al demand - is fixed as a weighted average of domestic output and 

import prices. Tt1ese prices possibly have to be converted to th~ 

correct classification before use in their relevant functions. 

(iv) The cost of lahour: 

The average wage may be a function of taxes, inflat;_on etc. This 

enters the employment functions, where employment is determined, and 

from this, noting any non-constant returns (to labour or to ov(_rall 

scale), unit labour costs emerge. These may then determine prices if 

required. 

(v) The income flows: 

For each type of income (e.g. wages and salaries, profits, taxes) 

accounts are kept and for each institutional seLtor (households, 

companies, etc.) both incomes and expenditures are calculated. These 

may feed back ir.to the demand equations most obviously via the 

consumption function, but alsc possibly through investment being 
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related to profitability etc. The &ccounts also form the basis of a 

-:omplete set 'lf financial accounts showing flows of funds ?tc. Al 1 

these accot!nts al low for government taxes and transfers. 

(d) Flow Diagrams: 

The m.,1n caural chains and interactions 1n basic IDIOM are 

represented he luw. TWo types ,., f link are re presented; the behavioural 

links (solid lines) where the user defines the nat1:re of the link by means 

of IDIOM functions, and the accounting l i nkF. (broken lines) which are 

c~rried out by the model independently. ~e latter comprise either 

aggregations or c•:-nversions from one classificat.ion to another •. ~/ 

Tile diagrams show the direct links between the variables they 

contain '.f.ley do not, however, show either the indirect links or a full 

set of determinants of each variable. Hence, for example, in figure l the 

de~and categories depend on prices, but these are not explicitly 

included. The variables are referred to by their standard names (see 

Naming Conventions below) and potentially each has its own classification. 

l/ The classification converters themselves are often endogenous, but the act 
of conversion is aut~matic. 

• 
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Figure 1 The Main Links of the Real Side 
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Figure 2 The Main Links in the Price Sector 
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THE ECONOMIC STRUCTURE 

We turn now from the broad over-view to the economic detail of IDIOM 

(progra ... ing details are left until later). 

The aost crucial concept in IDIOM is the calssification which defines the 

disaggregation of each major variable. We start by discussing the 

classifications (and hence iaplicitly defining the aajor endogenous 

variables). After >hat we consider the accounting operations of IDIOM 

(standard national- accounting conventions), and the conversion between 

different classifications. The behavioural relationships or functions are 

examined in the next section but one. 

CLASSIFICATIOlNS 

One of the most obvious yet significant features of IDIOM is that it is 

disaggregated. Virtually every important economic variable may be 

disaggret,ated in IDIOM models, and potentially at least, each may have a 

different disaggregation. This allows the user to exploit local data And 

specialist research to the full, for he can adopt whatever classification best 

suits a particular sector without regard to the rest of the aodel. The only 

requirement is that he be able to supply a converter, 

convert daca from one classification to another.!/ 

or bridge matrix to 

The list of classi-

fications used by IDIOM is given in Table l below, along with certain naming 

information and an indication of the order of disaggregation used in MDM. 

The user aay have as many or as few elements as he wishes in each classi

fication with the following restrictions: 

1/ 

{i) each classification has at least one element 

Obvioulsy all classifications do not have to be autually linked. The list 
of required conversions is given in Table 3 of 1188ing Conventions, below. 

• 



Classification 

Q 
y 

c 
G 
R 
H 
S* 
v 
F* 
x 
M 
E 
D 
T 
A 
K 
0 
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TABLE 1: IDIOM FUNCTIONAL CLASSIFICATIONS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

Description 

Comnodities 
Industries 
Cons09ers' expenditure categories 
Government expenditure categorie~ 
Types of receipt and payment 
Income-receiving sectors 
Stocks/inventories 
Durable capital assets 
Financial assets 
Exports 
Imports 
F.mployment 
Direct tax brackets (income distribution) 
Indirect taxes 
World areas 
Social capital for.nation 
Overall calssification (dummy: used to hold 
data relating to classifications 1-11) 

* redundant 1n JDIOM version 3 

, 



. ·~ .": · ... · -· . 
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(ii) The nU111ber of industries is not more than the number of 

CODDOdities. Each i.1dustry must have a principal product (a 

commodity which accounts for a large part of its output and may 

roughly be taker. as represeutative of its output). 

(iii) R must include at least the following five categories: 

wages and salaries 

profits 

indirect taxes 

direct import:s 

goods and services 

(iv) H must include at least the following four sectors: 

households 

corporations 

central government 

rest of the world 

(v) 0 must contain 11 elements 

Table 1 also implicitly defines the main economic variables considered by 

IDIOM. 1ne split between exogenous and endogenous is fairly obvious and 

further details of the latter now follow. 

ACCOUNTING 

We distinguish three elements to model huilding - housekeeping, 

and behaviour. The first includes such things as keeping 

information, input and output, error trapping, and diagnostics etc. 

essentially a quest ion of computer programm~ng and, to the extent 

! 

I 
I 

I 

I 
of 

It lS 

that we 

discuss it at all, it is covered 10 Cl-apter III. The last two ele ents are 

the economic features. They tend to merge with each other at the ~dges, but 
I 

broad 1 y behaviour covers those areas of the mode 1 where economic ~gents may 

exercise their discretion, while accounting covers those areas/- mostly 

comprising definitions - wher~ there is no scope for variation. 
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Among thQ more obvious examples of accounting w~ iicsvt:" 
-'-- ____ .J: .......... _..J 
LllC '°'V..UVU.l. LJ Oll'-A 

industry balances, the definition of personal disposable income, the 

calculation of indirect tax receipts once quantities ~nd prices are known, and 

the calculation of stock levels from stock-building data. Possibly less 

obviously but still basically accounting are conversions from one 

classification to another. This is carried out using bridge, or converter, 

matrices which express the elements of one classification as proportions of 

the elements of another. For instance given a vector of exports disaggregated 

by the export classification, we need to convert this to the (domestic) 

commodity classification in order to use it in the comnodity balances; this is 

accomplished by using a matrix (QXC), -'I typical row of whicl1 shows the 

proportion of each export group entering the commodity of that row. 

Similarly, given the prices of commodities on the domestic market (PQH), we 

can generaLe the p~ices of each element of the consumers' expenditure 

classification by means of a commodity - consumer converter (QCC). 

Stretching the definition of accounting still further we also include the 

standard input-output calculation by which intermediate demands by commodity 

are calculated from industry gross outputs (Y), and the mix matrix (QYC) which 

shows inputs per unit output. From this example it wiil be seen that the 

column sums of the converters need not sum to unity (for total intermediate 

input is less than gross output). It will also be seen below that although 

the converter is fixed exogenously to any particular accounting operation, it 

may still be endogenized elsewhere in the model, for there are several 

possible ways of updating the mix matrix within IDIOM. Accounting operations 

similar 10 nature to the input-output operation include the calculation of 

value-added in the various non-industrial sectors (given the proportions of 

any class of expenditure that is value-added). 
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The importance of separating accounting from behavioural operations in 

IDIOM is that the former are programmed directly and unavoidably for the user, 

where:ts the latter offer the user considerable flexibility. Obviously the 

elements of the converter matrices are determined by the user, but th~reafter 

he has no control over how and when the operation is carried out. The reason 

for this is that we believe that no user would actually wish to alter the 

standard procedures and so offering him a choice would needlessly complicate 

the use of IDIOM. The full set of accounting operations is aot specified 

anywhere - the majority being far too obvious to enumerate - but a list of 

required converters - and hence of feasible accounting conversions - is given 

in the section Naming Conventions, which follows. 
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IDIOM NAMING CONVENTIONS 

The following conventions are used for referring to variables both within 

the FORTRAN source of IDIOM and for cormnl'nication with the prograrmne during 

the various pl-.ases of using IDIOM. They wi 11 also be used fairly freely 

within this hand-book. In addition to this, the user should also consult the 

dataset JRNS. IDIOM. TABLS which defines al 1 tre vectors and matrices used in 

IDIOM, along with their dimensions and units. 

Classifications 

The heart of the nami:ig convention, as well as of the whole modelling 

package, is the classification system. The seventeen classifications, along 

with their identifiers, are given in Table 2. The identifiers come in both 

alphabetic and numeric form. The latter are of litrle importance to the user, 

hut do figure in the internal construction of the progra1TUT1e; the former are 

the principal elements of the naming conventions. 

Most variables have at least two letters in their names, even without the 

qualifiers that we shall describe shortly. The first defines the 

classification over which the data are defined and the second the economic 

concept in question. For example: 

QC consumption by commodity 

YS stock-building by industry 

If, however, the two letters would be identical, they are collapsed ir.to 

one, e.g.: 

C consumption by consumption group 

V invest~ent by asset 
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TABLE 2: THE MAIN ID10M CLASSIFICATIO~ NAMES 

Classifications: each is denoted by a singJe letter. 

Q 
y 

c 

R 
H 
S* 
v 
F* 
x 
M 
E 

D 
T 
A 
K 

0 

Other 

commodities 
industries 
consumers' expenditures 
goverPment current expenditures 
receipts and payments 
institutional sectors 
stockbuilding 
fixed investment 
financial investment 
exports 
imports 
employment 
tax brackets 
indirect taxes 
world areas 
government capital expenditures 
overall SAM classification 
(first 10 classifications above) 

U units of measurement (real x 2A4) 
W,Z real workspace 
I,J integer workspace 

* RPdundant 1n IDIOM Version 3 

MDM 

57 
40 
42 

5 
? 
: 
2 
9 
? 

16 
5 
l 

25 
8 

IO 
5 

10 

IdentifiPr 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 I 
12 
13 
14 
15 
16 
I 7 



- 20 -

The above names require qualifiers in fairly obvious circumstances. The 

latter include: 

pre-fix: 

po::;t-f ix: 

examples 

B 

s 
N 

p 

SP 

L 

JSW 

:....n 

TI 

~ 

R 

p 

TZ 

: } 
BPY 

NY 

NBPY 

LBPY 

parameter matrix referring to entity concerned 

sum of entity concerned 

number of items in entity conc~rned 

price of entity concerned 

current price sum of entity concerned 

location in workspace of entity concerned (This is of 

significance only to progrannners, rather than users) 

(or JS) switch for entity concerned 

lag of n years on entity concerned (L 1S sometimes 
sui;presed) 

titles for entity concerned 

row sum of entity concerned (If attached to an entity 
which is normally a vector ignore 

receipts by entity concerned l only occur with H and 

payments by entity concerned j R classification 

base year taxes on entity concerned as proportion of 
year output 

classification converter 

(more details follow} 

parameters for industry prices, dimension (NY, NBPY) 

number of industries 

number of parameters for industry prices 

posit1on ot start of BPY in ZZ 

it) 

bi:1ae 



SG 

PSG 

SPG 

PXLl 

PXL2 

QTI 

QM 

JSWPX 

QMTZ 
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total gove~ent current expenditure (constant prices) 

price oi total government expenditure 

current price sum of government expenditure 

price of exports lagged once 

price of exports lagged twice 

coanodity titles 

imports by coBDOdity 

switch controlling export price formation 

tariffs on imports in base year 

The wide range of ~lassificatiocs in IDIOM necessitates a large number of 

conversions from one classification to another. These are accomplished by 

linear converters, or bridge matrices. Ponce, giver. consumption by 

consumption categories, we may calculate the co-. ·dity demands they imply by 

means of a consumption - coanodity converter, e.g.: 

QC 

(NQ, l} 

= QCC * 
(NQ,NC) 

c 

(NC, l) 

wh~re Q~C is the converter (postfix C) from consumption (C) to commodity (Q). 

The same converter can also be used to defir.e prices (often referred to as 

"dual prices") as follows: 

PC 

(NC, l) 

= QCC' * 
(NC,NQ) 

where the ' Jenot~s transposition. 

PQ 

(NQ,1) 

'Ibe full range of converters is defined in Table 3. Some have the postfix 

B, rather than C. This is of no real significance, but arises because while 

the matrices are used in precisely the manner of converters (i.e. 

straight-forward linear multiplications of matrices), they are conceptually 

more akin to parameter matrices. 



- 22 -

nnPrJ1t;nn<1; - .. ----~---- <>rP r;irr1 Pd out 1 n IDIOM by the routine CCVERT. 

Associated wi ':h each converter name are the fol lowing q•Jalifying prefixes; 

an integer converter equivalenced to the main converter- in the 
FORTRAN source. It is used if the converter is stored sparse. 

N number of elements in converter 

J indicator of type of converter 

IDIOM requires the user to define the various conversion operat::ons he wi 11 

use and to say in what form the converter is to be stored; see the CO~VERT 

command in the Manua 1 . Naturally, he also has to supply IDIOM the data for 

• ~ach convertf'r. 

Additional Names; 

In addition to the classifications defined so far, certain other concepts 

are ~requent1y referred to in IDIOM and have their own mnemonics, many of 

which are qualified in exactly the same way as the classifications. The main 

additional concepts are as follows, grouped according to their classification; 

(a) ~industry 

ULC unit labour costs (sometimes referred to as YULC) 

YEXP expected output 

VA value of tax al lowaroces on investment 

SA stock appreciation 

YH ~ours worked 

YVP investment. in plant 

(b) by CG1Tnl10dity 

POH the pri.:-e domestic absorpcions of conm1odities 

PQHH the price of corumodit:ies b'>th produ<:ed and sold at home 

QMQ import quota Vbriable 

QY tot~1 intermediate demands for each c01lllilodity 



Classifi·-

T 
T 
T 
T 
T 
T 
R 
R 

R 
R 
Q 

M 

y 

Q 

Q 

Q 

Q 

Q 

v 

Q 

E 

E 

E 

H 

D 

Q 
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TABLE 3: IDIOM CLASSIFICATION CONVERTERS 

Identifier ldent~tier ~f 
Resulting Matrix 

QH TQHB 
Y TYB 
C TCB 
G TGB 
V TVB 
QX TQXB 
Y ilYB 
C RGB 

G RGB 
V RVE 
Y QYcl/ 

Q HQC 

Q YQC~/ 

C QCC 

G QGC 

S QSC* 

v QVC 

QXC 

K VKC 

YP QYPC 

YE EYEC; 

CE ECEC 

GF EGEC 

HRC 

R DRC 

YS QYSC 

uescripcion 

Tax rates on imports 
Tax rates on industries 
Tax rates on consumers' expenditure 
Tax rates on government expeniiture 
Tax rates on fixed investment 
Tax rates on exports 
Value-added parameters (industries) 
Value-added parameters 
(consumption) 
Value-added parameters (government) 
Value-added parameters (investment) 
Co11D11odity requirements per unit 
industry output 
Classification converter: 
co"Jllllodities-imports 
Classification converter; 
coDDDidities-industry 
Classification converter: 
consumption-counnodities 
Classification converter; 
government-couunodities 
Classification convert~r: 
stocks-commodities 
Classification converter; 
investment-couunodities 
Classification converter: 
exports-commodities 
Cl3ssification converter: social 
capital formation-assets 
Classification converter: 
plant-commodities 
Classification converter: 
industrial employment-employment 
by type 
r.lassification converter: 
consumer's employment-employment 
by type 
Classification converter: 
government employment-employment 
by type 
Classification converte~: 
receipts-s2ctors 
Classification converter: 
receipts-tax brackets 
Classification converter: 
industrial stocks-commodities 

1/ This is the conventional conunodity-industry input-output matrix 

2/ This 1s the conventional industry-commodity make matrix 

* r~~undant to IDIOM Version 3 
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(c) macro-concepts 

UE 

EMPL 1 
E~~ 

AW 

EX 

J
> 

WAGE} 
WN.; 

GDP 

uneaployment (sometimes UNEM; lagged UllLl) 

E:aployaent, often qualified by sector - see below 

average wage, often qualified 

exchange rate 

wage bill often qualified 

gross domestic product 

PDI personal disposable income (prefix R real PDI; E expected 
PDI; real PDI lagged l and 2 RDil, RDI2) 

HUC home unit costs (GDP deflator) 

PCE consumers' expenditure deflator (instead of naae PSC) 

macro-qualifiers: 

In addition to the 1 . f · 1 · ~I · bl qua 1 1ers a ready ment1oneu- .. cro var1a es are 

frequently qualified by the sector of deaand to which they r~fer. We use 

the postfixes and prefixes~ 

C consumers' expenditure 

G government 

Y industry 

e.g. EMPC eaploywmt arising directly from consumer's expenditure 

(rather than via an industry); includ~s for exaaple domestic 

servants, charity workers 

~CVA value-added arising directly frOll coos1111ers' expenditure 

SPCM value of imports arising frOll C'>ll&UMers' espenditure 

additional macro-na..es: 

DFE domestic final expenditure 

WOL voluae of world output 

WPRI world prices 

POP population 

!/ For macro-vari~bles the prefix B is replaced by a post-fix B to denote a 
parameter of some sort. 



WPOP 

RVAT 

SRT 

RET 

RINT 

RHOR 

PSBR 

PSFD 

PWPH 

SRAT 

PUP 

TXPD 

TXPI 

PCET 

RESE 

PW 
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working population 

rate of value-added tax 

standard rate of income tax 

retentions ratio = (net earnings/gross earnings) 

rate of interest (long-term government bonds) 

rate of interest or mortagages (also 

public sector borrowing requirement 

public sector financial deficit 

personal wealth per head 

savings rate = savings/PD! 

RHORG) 

GDP factor cost deflator - (currently unused and unset) 

degree of inflation neutrality in direct tax system 

degree of inflation neutrality in indirect tax system 

PCE from previous iteration 

residual error 

personal wealth 

(d) consumers expenditure: 

HPD hire purchase debt variable 

(e) foreign classifications: 

PC prices cf competing exports (by export good) 

PW domestic prices in export markets (by export area) 

Dll special export effects (by export area) 

DI2 special export effects (by export comm'>dity) (Dll and 012 are 
referred to elswhere as "institutional" variables.) 

ADI l 
AD2 r two aggregate demand variables (by export area) 

PFM world prices of import goods in foreign currency (in import 
classification) 

(f) employment classification: 

LF labour force 

PE "price of employment" 

employment class 

essentially the average wage by 
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(g) tax bracket classification; 

D is income tax payed by people in each tax bracket 

DN proportion of working population with income within each 
bracket 

DBT lower limit of each bracket 

DAB per capita allowances by bracket and inccme type 

DDB marginal tax rate by bracket and income type 

DPOP population in each bracket 

DPDI disposable income by bracket 

DPCE deflator for consumers' expenditure by bracket 

DSC total consumers' expenditure by bracket 

DSPC total current price consumers' expenditure by bracket 

(Note; an individual is defined as belonging to the tax bracket 
corresponding to the highest marginal rate paid by the individual.) 

(d) Using the Name Conventions 

The use of the conventions to communicate with IDIOM is illustrated in the 

example below. The construction of IDIOM means that even simple examples 

require a full set of concepts and variables to be initialized, so that 

provided the user underst~nds our test job, he will be able to set up his own 

jobs satisfactorily by emulating them. 

The use of the 1.ames in re-programming is necessadly more sophisticated. 

The usf'r should heed the warnings given above, but once he has dee ided to 

edit the programme, the conventions outlined here will be useful. On 

encountering a new mnemonic he should first apply the conventions for 

qualified classifications and if that fails, look at the lists of additional 

concepts. If the mnemonic appears in an "economic" subroutine, it may often 

be identified by either (a) examining its role in the subroutine solution and 

comparing this with the programme SI ci fications in this handbook, and/or (b) 

going back to the calling statement and checking the mnemonic there. Usually 

a mnemonic 1n an economic routine is referred to in a calling statement by an 

address in workspace ZZ with index given hy the mnemonic itself preceeded by 

L; hence QM in the import routine IDHSQH is passerl from the calling statement 

I 
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in COMPUT as ZZ (LQM). However, occas 1cna l ly the address index and tlw 

Obviously this process could be reversed identifying an addres~ in the 

steering routines by looking at a subroutine to which it is passed. 

Tile user is cautioned against introducing further concepts into IDIOM, but 

if he feels he must, he should stick to the sort of conventions outlined here 

and, of course, put his adjusted programme through the pre-processor provided. 
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ECONGHIC BEiiAVIUUR - THE FUNCTIONS 

We have already drawn a rough and ready distinction between functions and 

accounts. The latter, we argued, are common to virtually all models, being 

largely a matter of definition, and are typically linear relationships; the 

former on the other hand represent economic behaviour and are therefore likely 

to vary both from country to country and model-builder to model-builder. 

Furthermore, there i" no reason why they should be linear. It 1s the pro

vision of a wide range of these functions that distinguishes the IDIOM package 

from certain other input-output modelling work. 

For each element of final demand, for various components of the production 

process, for various income flows and for most prices, IDIOM al lows the user 

to specify, without reprogramming, a range of different functional relation

ships. The choice varies according to the variable being described, but all 

the available functions have been found useful, at one stage or another, of 

the development of the Cambridge Growth Project's models. IDIOM also allows 

the user to specify his own functional relationships - although this requires 

FORTRAN programming and is dealt with elsewhere in this hand-book. 

This section of the hand-book defines the available functions within 

IDIOM. For each variable that uses functions the options are defined by a key 

word (sP~ ~anual), which tells the programme how many parameters to expect to 

be given at the input stage and how to use these and the other variables 1n 

IDIOM to estimate the variable in question. It is not necessary, in general, 

that all elements in a vector variable have the same functional relationship, 

although there are some restrictions which are noted below. It is required, 

however, that each element keep the same functional relationship throughout a 

particular IDIOM run. (It is, however, possible to either var; the parameters 

or to over-write or modify the result of any functional relat\onship at any 

stage in IDIOM, so some of the restrictiveness of this requireMent is reduced). 
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F0~ ~a~h v~ri~~l~ ~n~ f~n~~inn n~~ion availabl~: we offer below: 

(a) a brief description of the economic logic behind it (where this is 
not obvious); 

(b) some notes on the estiaation of the relationship; 

(c) 3 definition of each parameter; and 

(d) some indication of the structure of the progranming 
applicable). 

(where 

In no sense do the first two components represent a complete description 

of the applied economics or applied econometrics underlying the functions, and 

in no sense is the last component a guide to the prograaae. These parts are 

intended only as introductory sketches on which turther investigation may be 

based. 

Certain features appear quite regularly in the following pages and so they 

are described here, before looking at specific functions. 

( i) Working constant: The solution routines for IDIOM are divided 

into two phases - the UPDATE phase and the COMPUTE phase. The 

former is executed once per year of the solution, while the latter 

is it~rated around each year until convergence is achieved. In 

most functions there are components which can be executed in the 

UPDATE phase - e.g. inclusion of lagged values, time trends, exog

enous data etc. tbe working constant transfers the results of the 

UPDATE calculations to the COMPUTE phase where the final estimate 

of a variable is found as the su., product etc. of the working 

constant and the COMPUTE calculations. Virtually every fur.ction 

is split over these tvo phase:;, hence requiring two subroutines 

pre-fixed lll«Jxx and IDMSxx, where xx refers to the variable being 

estimated e.g. IDMUYS and IDMSYS. tbe working constants need not 

be initialized to any particular value on input (although they 

11Ust be initialized to something). 
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(ii) 'Jhe reeression constant: 1be constant of the equation defining 

the function. Usually this is the constant of a corresponding 

regression equation. 

(iii) P and Uo: Many functior.s may be estimated allowing for first 

order auto-correlation of the residuals.. This affects the pre

dictions given by the equation and so IO-_OH should be told. Auto

correlation aeans that 

hence if the equation Yt = x' t has been estimated allowing for 

it the optimal predicti0n of Y given x is 
t t 

and for Yt+l 

Yt+l = X' 6+ P2 U etc t+l t-1 • 

Within IDIOM, parameter matrices p refer to the auto-correlation 

parameter and U
0 

to the expected error in the base year of the 

projection exercise (usually the year preceding the ::irst that 

could be projected not necessarily the first y~ar in any 

particular run, for IDIOM can start up from the middle of the 

projection period if required). The value U may come directly 
0 

frQID regression results if the baae year is part of the sample 

period, or it may have to be projected itself prior to entering 

IDIOM. If auto-correlation is permitted, but not actually used, 

set U c P = O. 
0 

(iv) JSWxx (where xx u a variable name) 1bese are switches (one for 

each element of vector xx) which control the function used to 

estimate xx. They are integers and correspond to th~ key word 

dPfinitions, from which, in fact, they are bui 1 t up by IDIOM 

during the initializatilln phase. 
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the trend variable is zero when NYEA~S is zero. NYEARS is incre

mented by one at the end of the update routine; and is initially 

set equal to YA70, which is set by the user. The regression con

stant must be calculated on this assumption. 

Parameter matrices' dimensions: Each parameter matri~ has its 

final dimension set automatically by IDIOM. This dimension refers 

to the number of p3rameters used by the functions and is set equal 

to the ..aximua number required for any function being used for 

this variable. Hence, for instance, looking at the Import Price 

Functions below, if all import prices are fixed exogenously, the 

last dimension of BPQM is set as: NBPM = 1; but if we set just 

one price with the log-linear function (LLIN) this requires s1x 

parameters and so the whole matrix is given final dimension NBPM = 

6. 

In virtually all functions the final column of the parameter 

matrix 1S used as a working constant. This lS al'-lays indexed as 

column MB xx (for vadable xx), so that even if a particular 

function does not use the full set of parameters available, the 

working constant appears at the end of the matrix rather than ln 

the last column that that particular function requires. Hence on 

the iaport price example above if some import prices are set by 

LLIN and some by PFM, the working constants for the latter appear 

in col111111 six of BPM even though the PFH function could accomodate 

thea in coluan one. If al 1 import prices used PFM however, then 

NBPH would be 1 and the working constants would appear in column 

one. 

In some functions other parameters are also indexed relative to 

HBxx rather than by absolute number. Hence the industrial invest

ment aatrix (see below) refers to p as BYV (I,J, NBPV-2), and to 

U as B'iV (I ,J, NBPV-1). 
0 

Hence, if for example, one investment 

is explained by the neo-classical model, for which NBYV = 19, µ, 

U , and the working constant for the other functions will be 
0 

found in colU811s 17, 18 and 19 respectively, even though the other 

function5 require only up lo seven parameter columns in all. 
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Notation for the Functional Specification 

Where ever possible ve refer to variables by their IDIOM names (see Naming 

Convent ions). Most of the variables determined by the functions are vector 

variables, i.e. their classifications contain more than one element. The 

functions, however, 

below we represent 

usually determine 

the equations 10 

their 

this, 

values 

scalar, 

element by elemer:.t 

fora.!/ Bence in 

and 

the 

function definitions of this section the use of an IDIOM vector variable 

implies a typical element of that vector rather than the complete vector. 

Where we wish to denote the vhole vector the naae is underlined, and where we 

wish to show a matrix the n~ is enclosed in square brackets. Usually the 

subscripts are suppressed in our equations because the saae subscript appears 

on each "subscriptable" variable, but vbere this is not the case, subscripts 

are explici~ly used and appear as subscripts, rather than 1n brackets as they 

would in FORTRAN. The time subscript does not appear, and lags of k. yeat.:> <ire 

denoted by the subscript -k.· 

We refer to parameters in the following way. Assuming there is no 

possibility of confusion about which parameter aatrix is being referred to 

(e.g. because there is only one possibility), and assuaing also that the 

element subscript has been supressed (as for the variables - see the previous 

h) f h .th 1 Th 1 paragrap , we re er to t e J parameter mere y as B.. e on y excep-

tions are p and U , which have already been explained. 
0 

The time trend 1s always referred to below as t. 

J 

* denotes multiplication (used only bet~een two IDIOM variables) 

xx denotes that variable ~ has been converted from its own classifi
cation to that of the dependr.nt variable before use in the equa
tion. (IDIOM does not have a separate naae for the converted 
variable if it is not stored, for then the result of the conver
sion is kept in workspace and lost at the end of the subroutine ir 
question.) 

NTD is a timing variable incremented one per year and initialized for 
the first projection year to YA72. 

1./ In one or two cases it 1s necessary to use a 110re complez notation, but 
this is explained below. 
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xx a fixed value for variable xx (this is only used where n'?cessary 
~-- n ___ r.;,...; __ 4"'1 -~-"tr--r• .; ~ -- ... ~'•n-•• ov,....-..n--••C •• ...,_.; ... J,.lc .. --· "- ..... 1""_0.I ... _ ... _,. .. _ ... • .._ .... ..,,_ ... ..,,, ............. _ .... .._ ....... J -·"'-b'-··--..,, .................. .,, ... .... 
marked.) 

Z... Names beginning with Z are not proper IDIOM names (because IDIOM 
does not need to store the variable), but are used here for ex~o
sitional purposes. They are explained as th~y occur. 

YEAR a timing variable equal to 1 plus the number of years solved s1n~e 
the year of original initialization. 

In the tables which define the parameter matrices we use the following 

notation, again suppressing the element subscript: 

e<xx) the coefficient on variable xx (or some transform of xx) 

e<r.c.) the regression constant 

xx the variable xx of some transform (usually a lagged value) 

w.c. the working constant (ocassionally w.ci if there are more than 
one) 

p 

Uo 
} 
) 

as above 

Note: If we are storing data in parameter matrices there is a difficulty 
about the time period to which it refers, for the data may be updated 
either before or after its use in the function. The tables below 
report the presence of the variable required by the functior. to which 
they refer, but we also add a note to say how the particular column of 
the parameter matrix shou:d be initialized. 

To illustrate the notation, consider the import price equation on page 38 

below. For each couanodity to which it applies this equation relates the log 

of its import price to: 

(a) a constant stored ln the first column cf BPQM 

(b) the log of the world price of the couanodity in local currency, which 

ls built up from world prices on the import classification converted 

to the couanodity classification and the exchange rate: 

e
2 

log (pfM/EX) 

(c) the log of the price of home output of the commodity: 



f 
I 
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(d) a time trend, a
3
t; ar.d 

<~) a serial correlation adjustment. 

Continuing this example, the table in that subsection refers to BPQH. Its 

first column defines the parameters for any commodity using the equation j~st 

described, the para;neters being stored ir, the row of BPQM ref1!rring to that 

commodity. Hence column 1 of BPQH contains regression constants, column 2 

foreign price effects, column 3 trend coefficients, column 4 serial cor

relati)n parameters, column 5 initial errors and column 6 working constants. 

Note also that under the FIX option the first column of BPQH contains the 

exogenous values required, and subsequent columns may be ignored. 

Finally, with the Pxample consider the equations at the end of the sub-

section. Tuese are matrix and vector equations; they use the 

matrix transposition, and * to denote matrix multiplication. 
. 1 I 

notation let:-

p be the (~Qxl) vecotr 

& be the (NMxl) vector 

M be the (NMxNQ) vector 

µ oe the: scalar EX 

q be the (NQxl) vector 

s be the (NMxl) vector 

The equations the~ comprise 

p = H'f 

q .. µp 

s == Hq 

'\, 

PFH 

PFH 

HQC 

PQH 

PH 

to denote 

In more norma 1 

!/ We eschew th is notation be low so that the user may more easily relate the: 

equations to the use and progra111111ing of IDIOM. 
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IMPORTS (Function QH ) 

Commodity Imports 

Imports are determined on a commodity basis (Q-classification) rather than 

on an import basis (H-classification). This is to ensure th2~ demar.d for any 

commodity is precisely balanced by domestic supply, less exports, plus 

imports. Only world prices of import goods are provided on the import basis. 

Four functions are available: 

1. LLIN - log-linear model expressing the import ratio as a function of 

apparent consumption, relative prices and time. 

log ZMS = 1\ + B
2 

log ZAC + 83 log [PQM * ZQ.,.Ti2l /PQ J 
+ 6

4 
log LPQM * ZQMT¢ /PQ}_

1 
+ s

5
t + pNTD U

0 

where 

ZMS is the r:3tio of imports to domestic sales ot domestic goods i.e. 

ZMS = QM/(Q-QX) 

ZAC is aprarent consumption, i.e. ZAC = Q + QM - QX 

ZQMT¢ !.:; the extent to which tariffs etc. raise the import price rn 

t;1e solution year relative to the base year 

7.QMT = (1. + QMT¢/QM¢)/(l. + QHTZ) 

(remember QMT ¢ ii;; current tax-takings on imports, QMTZ is the overall 

tax rate on importR in the b~se period) 
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At ·my iteration t'1e basic exoge·10us variable is ZAC, appart!nt con

sumption. Fr0m ~houe, ZMS is determined by it, and then, hoiriing ZAC 

constant, w~ use ZMS to calcula~e a new ~llocation between Q and QM. 

Hence: 

Q = QX + ~AC/(l + ZMSD 

QM = ZAC - ~Q - QX) 

Up to this point QM has been measured inclusive of (base-year) 

tariffs. IDIOM actually ~tores it e~clusive of tariffs, however, so 

the finPl step for IDIOM is: 

QM¢ QM I ( 1. + Q~TZ) 

1he function is homogeneous of degree zero in (tarif:f-inclusive) 
prices. The economic arguments for such fur.cticns as these are found 
in: Barker (1970), Barker ed. (1976), and Barker (1977). 

Briefly the assum~tion is that e3ch IDIOM commodity treated likP- this 

cmnprises several differentiated varieties of goods. The bundl~s of 

home sales and imports differ ln the varieties they contain, and 

hence there is scope (i) for persistent price differences between 

home sales and imports and for these price differences to affect 

relative demands, and (ii) for the income elasticities ot home sales 

and imports to differ, ~ecause for instance imports may comprise 

higher quality goods. Tne income elasticities are reflected above by 

apparer•t consumption, i.e. the domestic economy's total absorption of 

the good in question, and it is plain that even without price 

changes, the import s~are can vary if apparent consumption does. 

The reason for expressing the dependant variable as the ratio of 

impo~·ts to domestic sales of domestic goods is that, unlike the ratio 

of imports to apparent consumption, this variable is not l.iounded 

above. Hence, as given, the equation cannot predict imports exceed

ing domestic absorpiton. 
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It is plain that this type of import-function i.s only really suited 

to aodelliog competitive imports; i.e. imports for which there is a 

corresponding domestic output which J.S capable of supplying some 

non-trivial proportion of the market. 

2. FIXQ - domestic output, by conunodity, is fixed. Imports make up the 

difference between this and total demand. Hence: 

QM = QC + QS + QV + QG + QX + QY - Q 

This is essentially for complementary imports, where domestic outpuc 

i.s fixed (often at zer-o). 

especially in Barker (1970). 

Its use i.s also discussed by Bsrk,:r, 

3. FIXM - imports are fixed; domestic output makes up the differences 

between this domestic demand. 

Q = QC + Qfi + QV + QG + QX + QY - QM 

Note that Q and QM are intimately related. You cannot fix both inde
pendently. 

4. ~ - imports are determined largely by 'quota variables'. 

NOTE: 

QM 

For simple, binding quotas, one could use this function with e. =O, 
]. 

except for e
2 

= 1, or use the FIXM opt ion. Th is function, however, 

allows much greater flexibility, and since the variable QMQ is used 

nowhere else in IDIOM, it may be filled with any import determining 

variable you choose. 

Q and QM are jointly determined to satisfy total demand. You 
can not fix them independently of each other. Each, however, is 
subject of a non-negativity constraint. If either emergea from 
the above negative, it is set to zero and a corresponding reduc
tion made to the other (e.g. if from above Q • 10 and QM • -2, 
IDIOM would fix the result such that Q • 8 Rod QM= O). 
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Estimation sho~ld be straight forward for the import functions, provided 

the data are available. Note that the prices inclu~<? all taxes levied on 

imports, the 'operative tariff rate' being calculated as (receipts/imports at 

constant prices). Note also that the 'income' or 'activity' effect is related 

to commodity specific apparent consumption. Hence data are reqired on this 

basis. QM¢ is measured exclusive of tariffs, but whenever it is compared 

with, or added to Q, QX etc. tariffs are included. Hence ZAC, ZMS etc. are 

measure•l with tariff-inclusive imports, and the LLIN functions must take this 

into account. 

Other Imports 

In addition to connodity imports there are facilities for handling -direct 

imports" by industry, government and consumers. These are part of value-added 

and are fully described under that heading below. The calculations they 

entail are handled in the routines for PY, PG and PC respectively. 

IMPORT PRICES (Function PQH) 

Import prices 

1 .f. . ) 1/ c ass1 icat1on ,-

(and imports) are determined directly by commodity (Q -

and converted to the import classification by the con-

verter HQC. Only the foreign prices of import goods appear directly on the 

import classification. 

Four functions are available: 

1. LLIN - log-linear functions incorporating foreign prices (in domestic 

currency), local prices of the good concerned, and time: 

NTD,, 
+ p u 

0 

1/ The purpose of this is to facilitate the situation where imports are non
competitive and are determined solely as the excess of domestic demand 
over an exogenously given domestic supply. 



parameter 

1 

2 

3 

4 

5 

6 

7 

NBQM 

Value of: 

JSWQM 

NBQM 

option 

LLIN 

r.c 

a ( ZAC) 

a (prices) 

6 (prices _
1

) 

6 ( t) 

p 

u 
0 

'W. c. 

l 

8 

Import Parameters BQM 

FIXQ 

Q 

-
-
-
-

-

-

2 

1 

BQM is (NQ, NBQM) 

FIXM 

QM 

-
-
-
-

-

-

3 

1 

QMQ 

r.c. 

6 (QMQ) 

6 (QMQ_l) 

p 

u 
0 

-

'W. c. 

4 

6 

w 
\D 

I 
{ 

\ 
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Notes: 

(a) PFM has to be converted to PFM before use 

(b) The function is necessarily homogenous of degree one in prices 

(in domestic currency tenns) 

(c) These prices are prior to the imposition of tariffs. The 

economic logic behind this function is that local import prices 

will reflect both the world price (the opportunity cost of sel

ling in this market) and the domestic price (the price of com

peting goods), with higher weight to the latter, the larger the 

domestic market and the more highly differentiated the goods. 

The trend might represent product changes, the different weights 

of particular goods in the price indices, etc. 

This equation could be interpreted as a reduced form equation derived 

from a structural model of the import market. 

2. CM - complementary prices. Log-linear functions as above, but with 

the GDP deflater at market prices (home unit costs, HUC) replacing 

the local price of the particular commodity. The rationale is that 

even if our economy does not produce the good in question, local con

ditions, as represented by HUC, could still influence the price of 

imports. 

3. FIX - fixed exogenously in domestic currency 

4. PFM - fixed eo~nl to world prices and convert~d to domestic currency 

using EX. 

Import price models of these sorts are described in Barker (ed)(l976) or 

Lleywellyn (1974). 

Estimation and data are straight-forward except for the problem of simul-

taneity. This might relate import prices and home prices mutually and/or 

import prices and imports. It would require substantial effort to build a 

full structural model of these relationships, and overall it is probably not 
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worth while. Note that to use this formulation you need to distinguish the 

world price of the import good from the import price facing your country. If 

this lS not possible (even crudely) it is probably best to use the PFM 

option. In fact for most countries the difference between PFM and PQM is 

likely to be small most of the time (i.e. most countries have little market 

power over their iw.ports), so the PFM option will probably be the most useful 

anyway. 

-PFM = [HQC] I * PFM {conversion to Q-classification) 
,.., 

PQM PFM * EX (PFM option) 

Ptt = [HQC] * PQM (conversion from Qto M-classification) 

Unfortunately this does not guarantee that PM 

identity matrix. 

The above refers to commodity imports. 

PFM * EX unless [HQCl lS an 

There are also certain direct 

imports by industry, government and consumers, that count as part of value

added. 1hese are described under value-added below, but here we note that the 

prices of these imports have to be set exogenously 1n local currency terms. 

There ls a single price for all imports by industry (PSYM), by government 

(PSGM) and consumers (PSCM), and these need to be defined at the beginning of 

an IDIOM run and then redefined whenever the user wishes them to change. 



Import Price Parameters: 13nr.1 or 1 11rw 

Il'M has dim1msion ( N0. x IfB''t.1) I 
I 

option ~ 

parameter LLIN CM FIX ·~r.'M 

1 I B(r.c.) B(r.c.) p(.)].1 

2 B ( m) B ( HUC) 

3 B ( t) B 1 t) 

4 p p 

5 u u 
0 0 

NBPM w.c. w.c. - w.c. 
.i:--
I\) 

I 
I 

value of: 

Js;-wQ.M 1 2 3 4 

NB?M 6 6 
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DOMESTIC 0 RICES (Fuuction PY) 

These functions describe the formation of domestic prices c•n a couunodity 

and industry basis and also industry profits. Prices are formed basically on 

a commodity basis, but using, in part, indust1·y - basis data. Where the com

modities and industries precisely correspond there is a wider range of options 

available. 

Note: 1) the number of industries must not exceed the number of commod
ities for an IDIOM run. Additionally each industry must have a 
principal product and each commodity must have a "principal 
producer" - the industry whose behaviour and variables control 
the pricing of that commodity. IDIOM is informed of the link 
between industries and commodities via function Q, see below. 

2) all prices are index numbers. 

The following functions are availab~e whether or not there is a perfect 

correspondence between industries and commodities. They define the home price 

of home sales (PQHH), before the imposition oi any tax. 

1. PQHF The domestic price of domestic goods is set equal to the import 

price: 

PQHH = PQH 

2. I.HAT - linear functions of all material co3ts and labour costs and of 

time. This is esse~tially the 'dual' price, although the profit 

mark-up, assumed not to change as a proportion of costs since the 

base year of the index numbers, has to cover a 11 rents, non-labour 

taxes and profits. It is also not necessary that the weights on the 

various elements of costs equal their shares in total input costs. 

For commodity I, the 'principal producer' of which is industry J: 

where ZMAT(J) is material costs per unit output for industry J, i.e. 

ZMAT "' [QYC] I * PQH 



This is straight-forward cost-plus pricing with a constant mark-up. 

It may be hypothesize.; to a~·ise from oligopolistic market structures, 

which often show such stability. The ULC variable is endogenous to 

IDIOM, and may represent either actual unit labour costs or 11ormal

ized unit labour costs. 

3. LKEY - linear function of key input costs and unit labour costs. 

This is similar to the previous case, but instead of linking prices 

to the cost of all materials, they are linked to the prices of three 

"key" material inputs. For imperfectly competitive markets, col

lusion may be enhanced if each firm prices according to certain 

objective indicators that are observed by both itself and its 

rivals. 

all firms 

likely). 

(Such price changes cannot be interpreted as aggressive ·if 

agree the reason for them, and so price wars are un

The equation is: 

PQHH(l) S
1 

+ S
2

t + S3ULC(J) + S5PQH(S4 ) + S7PQH(S 6 ) 

+ 89PQH(88) + PNTDUo 

hence t\ defines 

Ss its weight in 

S7 and 6
8 

and 8
9

• 

the coounodity which is the first key input 

coounodity I's pricing. Similarly for 

and 

and 

If not al 1 three key inputs ar~ required, set the redundant values 

of S. to zero. Also it is possible to use the import price of the 
l 

key input rather than the home price. This is done by defining the 

relevant s
4

, s
6 

or 8
8 

as minus the index of the key commodity. 

While the key input hypothesis has some intuitive appeal - especially 

for the short-run - it did also present some problems rn Cambridge. 

If, over the long-run, the key input prices do not behave like other 

commodity prices, it can result in highly implausible output prices 

and profits. 

4. LJ..M as option 2 LMAT, but with the log of PQHH related to the logs of 

ULC and ZHAT. 



----

5. LLK as option ~ ~ 

UUL 

ULC and of the key inputs. 

- - : ._ L 
w J. l.11 vf PQHH 

Restrictions 

1. It is possible to use key inputs for export prices, but for any 

export price doing so, every commodity ente"ing that export commodity (as 

defined by the export-commodity converter QXC) must have its home price 

also set by the key input method. Furthermore, both export and home 

prices must use the same key inputs and the same weights, except that for 

exports the weights may be multiplied by a constant (see export prices, 

below). 

2. All commodity prices must be set either by methods l to 5 above, or 

by methods 6 and 7 below; mixing across these two groups is not permitted. 

From PQHH certain other prices and variables can be built up: 

(i) PQ - the price of gross output by commodity is built up using both 

export and domestic data: 

PQ = ZA * PQX + (1 - ZA) * PQHH 

where ZA is the share of exports in gross output 

ZA = QX/Q 

(ii) PQH - the price of domestic absorption is built up using data on 

imports and PQHH 

PQH = ZH * PQH + (1 - ZH) * PQHH 

where ZM is the import share in domestic absorptions 

ZM a QM/(Q + QH - QX) 
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(iii) PY - the price of gross output of industry. Current price output by 

industry (ZYP) lS calculated from current price output by co-odity 

(ZQP) using converter IYQC!, the make matrix: 

ZPY = (YQC] * ZQP 

and industry prices as: 

PY = ZPY/Y 

(iv) profits - calculated as total value of output less material costs and 

all other elements of value-added. 

YP = ZPY - ZMAT * Y - ZYR¢ 

where ZMAT is unit material costs (hence ZMAT * Y is total material 

costs) 

ZYR¢ is YR¢ - the industry's value added payments 10 total -

excluding profits. 

The remaining two price formation methods work directly on industry 

and are only available if NQ = NY and FUNCTION a is IDEN (i.e. there 

is an identity between commodities and industries). 

6. PVA - prices for net output are determined by log-linear functions 

where ZPVA lS the price of value-added 

YULC is unit labour costs (from YULC functions) 
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ZYT is tax per unit of output 

ZYT = YTfJ/Y 

PQM is the price of competing imports. 

The price of value added is then combined with material prices to 

give industry prices. Hence: 

where 

PY = ZPVA * (1 - ZMT) + ZMAT 

ZMT is the share of materials in gross output 

ZMT. = 1 - ~ QYC .. 
J 1 lJ 

ZMAT is unit material costs. 

Finally indu~try profits are derived as: 

YP = (PY - ZMAT) * Y - ZYR; 

1. PRS - profit share functions 

where 

YP = ZWAG * ZPS/(l. - ZPS) 

ZWAG is the industry wage bill (hence it is the share of 

wages plus profits that ZPS refers to) and 

PY = (YP + ZMAT * Y + ZYR~)/Y 

From the industry prices just derived, IDIOM calculates commodity 

prices as follows: 

~ = [YQC] ' PY 

PQHH • (PQ * Q - PQX * QX)/(Q - QX) 

PQH • (PQ * Q - PQX * QX + PQM * QH)/(Q - OX + QM) 

• 
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These notes describe the pr~sent position so far as price forma
tion is concerned. They seem to imply a s011:ewhat unfortunate 
feature. nt1s is that with the exception of th~ P¥A optioli, taAZ~ 
on industry do not affect prices, hut merely re<!uce profits. It 
is a relatively simple matter to adjust this and I suggest that is 
done relatively soon. 

Prices of domestic absorptions 

Goverm.1ent current expenditure, investment (including government), con

sumption and stock-building all absorb goods from the domestic 1113rket. 1lleir 

prices, on their own classifications, are all formed 1n the following manner 

as accounting operations. 

prices: 

For the sake of an example we take consumption 

PC = @cc] I * PQH + (~] -l CR~ 

Prices comprise a material inputs part, calculated via the converter, and a 

value-added part which equals total value added generated by the connodity in 

question, divided by consumption. Note, therefore, that the converter QCC 

does not necessarily have column sums of unity; they are, in fact, unity less 

value-added per unit consumption (in the base year). 

FG u formed percisely analogously to above, and PYS analogously except 

that stock-building generates no value-added (hence there is no second term in 

the equation). For PV the process is as above for all assets except plant, 

where a separate converter exists. "nle principle is the same even here, how

ever, that the price is equal to unit material costs plus unit value-added 

costs. The only difference is that for each industry individual materials 

components and taxes on materials can be calculated. Hence: 

PYVP • ( @YPc] ' * PQH) * (I + [zrT]> + ZPV * zvs 

where QYPC is the induscry plant - commodity converter 

ZIT is the rate of tax on industry's investments in plant materials 

(Hence the factor (I + [ziTJ) groHea up aaterial demands to 

account for tax.) 

1 
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ZPV is current price investment in plant (by industry) 

and ZVS is a scalar representing value-added per unit of investment in 

plant averaged over industries. The value-added components of 

plant investment are not disaggregated by industry but are 

handled in aggregate, as 

in the above the tot a 1 

for other assets, via RVB etl.. Hence 

value-added from plant investment is 

shared among industries according to current price investment. 
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11 

NBPQ 

value of 

JSWPQ 

NBPY 

" 
I 
I 
! 

I 

PQ,MF 

-
-
-
-
-
-
-
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-
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-

1 

0 

!HE DOMESTIC PRICE PARAMETERS~. 

LMAT 
LLM 

B(r.c.) 

8(t) 

f3(ULC) 

f3 ( ZMAT) 

p 

u 
0 

-
-
-
-
-

w.c. 

2. )4 

7 

BPQ has dimension (NY, NBPQ) 

LKZY 
LLK 

B(r.c.) 

f3(-t) 

f3(ULC) 

f3(PQ{f35)) 

lst key input!/ 

~(PQ( f37)) 

2nd key input!/ 

8 ( PQ ( f3 
9 

) ) 

3rd key input!/ 

p 

u 
0 

w.c. 

3,5 

12 

!_/ If you are using PQM rather than PQ, set thesi:= numbers negative. 

PVA 

B(r.c.) 

f3 ( t) 

8(ULC) 

8(ZYT) 

8 ( PQM) 

p 

u 
0 

w.c. 

6 

8 

PRS 

B(r.c.) 

8 ( t) 

8(Y/YEXP) 

p 

u 
0 

w.c. 

7 

6 

-

V1 
0 
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INDUSTRIAL INVESTM3NT (Function YV) 

Industries' investment i.s determined by both industry and asset, so that 

the industrial inv1::stment variable is an (NY, NV) matrix. 

permitted. 

Five options are 

1. NCL; a neo-classical investment function, based on Jorgenson 

( 1963). Investment is derived from a model of long-run cost mini-

mization as a function of the price of investment relative to that of 

output (this proxies relative factor prices), the c:-tange i.n output, 

depreciation, and time. 

log YV 

where ZPV i.s the "effective" pri.ce ratio of investment to output 

ZPV PVA * PV /PYY 

where PVA is the rate of effective investment allowances for industry 

I's investment in asset J. [PVA] is (NY, NV) 

and ZY is the effective change in output as measured at time Y 

Hene:e 813 l.S a depreciation parameter reflecting the fact that 

without further investment the capital that produced y 
y -1 

at 

time y-1, would produce only 8
13 YY-1 al:'. time Y. 

1/ ZVP is calculated for years 0 and -1 from the basic data, but for years -2 
and -3, it is stor~d directly as PYVLl and PYVL2 respectively. Hence in 
the upd&ting for, say, 1977, PYVLl contains data for 1975; if 1977 were 
the first projection year, PV, PY, PVA etc. would be initialized to 1976 
values and PYVLl to 1975 values etc. 

• 
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The estimation of this function in full ts complex, for it is 
,: ____ 

'ii& 
_____ .................. 

:::1d the d:?t~ f1Vf1-1. .LllCGL t'GL ClU.11~ ~ ...... ~ 
l~volv --··--J 

. l/ 
l 1near .- If facilities do not exist for non-linear estimation 

probably the best procedure is to fix the lag weights and the depre

ciation rate a pr1or1. Both will vary according to the industry con

cerned, and both will affect the dynamics of the system. Hence care 

should be exerci5ed. 

2. NCLP: This applies the Jorgenson model to plant alone. Economically 

it is the same as the previous case but there is a practica 1 dif-

ference. Because plant varies so much from industry to industry 

IDIOM allows the user to distinguish industry-specific prices of 

plant and machinery (PYVP). Th is function substitutes these for the 

common price of plant in PV that option NCL uses to form ZPV. The 

PYVP are formed automatically within IDIOM using domestic absorption 

prices (PQH), the plant-commodities converter (QYPC) and indirect 

taxes on plant investment. 

The converter QYPC is also used to translate investment in plant bac.k 

into commodity demands (as part of QV), regardless of whether NCLP or 

any of the other functions were used to determine it. 

3. ACC: linear function of output, output lagged and time 

a
3 

this lS a simple accelerator with no replacement and 

- f3 it ts an accelerator with replacement at oY p.a. 
3 

(Note that depreciation is here related to output rather than capital 

stocks, but this makes little difference. If depreciation is at the 

rate yl{, where I< ii the capital stock, this is equivalent toy HY, 

where His the average capital output ratio (= I</Y), hence o =y H). 

!/ There are also 1 ikely to be identification problems between B 12 and f3s 
to 811 and between !37 and 83 to 86· 
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INVESTMENT PARAMETERS (BYV, or tn some routines YVB) 

function 
paramters 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

NBYV - 2 

NBYV -1 

NBVY 

value of 

JSWYV 

NBYV 

1/ This w.c. 
the UPDATE 

2/ This w.c. 
UPDATE. 

NCL or NCLP 

S(r.c.) 
a < t) 
S (ZY) 

S (ZY-1) 
6 (ZY-2) 
S (ZY-3) 
a jlog o:a.zY>I 
S (ZPV) 
S (ZPV-1) 
S (ZPV-2) 
S (ZPV-3) 
6 log 0: SZPV) 
a (depreciation) 

w.c.Y 
w.c .'!:./ 

p 

u 
0 

3/ 

w.c. 

1 or 2 

19 

ACC 

s<r.c.) 
S(t) 
S(Y) 
S(Y-1) 

p 

u 
0 

3/ 

w.c. 

3 

7 

accumulates the exogenous component 
phase; i.e. all elements referring to 

accumulates the exogenous component 

FIX 

YV 

4 

1 

of the 
lagged 

of the 

PROF 

a (r.c.) 
a < t > 
S (YP/PV) 

p 

u 
0 

w.c. 

output 

5 

6 

term 
variables. 

price term 

within 

within 

3/ This variable is updated once per year by multiplying by p in the UPDATE 
phase. This takes place before it is added into the function. Hence if 
we know the error for the first year of the projection period - U* say -
U

0 
should be initialized to (U*/ p). Then the error process will gen

erate U* in year 1, p U* in year 2 etc. If the error in ye Jr 1 is not 
known, initialize U

0 
to the error (actual or predicted) tn the year 

preceeding year 1. 

--
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The economics of the accelerator are crude, to say the least, but the 

4. FIX: investment is fixed to an exogenous value: 

5 

YV s 61 

PROF - investment is related to time and real profits. This is a 

rather degenerate neo-classical investment function. 

INDUSTRIAL EMPLOYMENT (Function YE ) 

For each industry these functions determine a single, aggregate, level of 

employment. Disaggregation into types of labour is carried out later by means 

of an employment-industry converter EYEC. Hours as well as men are also cal

culated. Five functions are permitted. 

1. RECU: A recursive model of the production sector. Assuming invest

ment (the capital stock) has already been determined on the basis of 

the investment functions, these functions carry out a second, short

run, cost-minimization process with respect to the variable factors 

men and hours. The full rationale behind this sophisticated approach 

is discussed in Peterson (1978). Briefly, the argument is as follows: 

-·-

a) Labour "effort" (ZEE) supplied comprises three elements: 

employment (in numbers), YE; hours worked (in a week), YH; and 

effort or quality ZJ (non-measurable). Hence: 

ZEE s YE * YH * Z..T 

• 
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b) Labour effort demanded results from a cost minimization exercise 
... _,,...; __ •\..- ___ .; .. _, _ .. _,..t, .-.-...I .;_,,.a_..~ ... .o"t- ~c ,.,,,,~on• 

LGA.Ll&6 L.l&C. "'Clt'.L'-G.L ..:>" .. V-- -.. •- ... •••--.1---·•- -- c- • -••• 

d log ZEE = a
0 

+ o
1 

d log Y + o 2 d log ZK 

where d is the differential operator 

and ZK the capital stock 

But d log ZK = (YV0 - ZR) /ZK = v (YV¢/Y) - O 

where YVr/J lS total investment 

ZR lS replacement inv~stment 

v lS the capital-output ratio 

and 0 lS the rate of depreciation 

c) Labour effort or quality is assumed to be related to unemploy

ment (unemployment either persuades workers to work harder, or 

the first workers to be sacked are the wol:'st, hence ris irg un

employment raises the average quaiity): 

log ZJ = a 3log UE 

d) There is some notion of "standard hours" (ZSH) to which actual 

hours are gradually converging. Standard hours are fixed exog

enously and the convergence might never be completed in any 

IDIOM time-scale: 

d log YH .. a 4 + a 5 d log ZSH + a 6 
(log ZSH_1 - log YH_1) 

The last term represents the rate of "catch-up". Assuming a 6 
ls positive, the larger the difference between standard and 

actual hours, the greater the change in actual h~urs. 

• 
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e) There is also partial adjustment of actual employment towards 

the desired level of supply. Hence; 

d log YE = (1-y) d log (ZEE/YH*ZJ) +yd log YE_
1 

where the first term comes from (a) above. 

In the simulation model, IDIOM, these equations are combined to yield 

predictions of YH, ZSH and YE, although ZSH is not passed to the rest 

of the mode I: 

d log YH 

+ 83 d log ZSH + e4 log UE (1) 

where the effect of ZJ (effort or quality) has been submerged into 

YH. That is, it is implicitly assumed that extra effort is reflected 

in fewer hours but no loss of output. An alternative justification 

of this approach would be to relate the change in hours in paragraph 

4 above directly to unemployment rather than via the unobservable 

ZJ. Of course the IDIOM user can always ignore the unemployment 

effect by setting 8
4 

= 0. 

d log ZSH is stored as 8
5 

and ZSH_1 is stored as 86 , and is updated automatically by the 

prcgrauune, after use in the function. Hence on initialization 8
6 

should contain standard hours for the year preceding the first pro

jection year and 8 5 the assumed proportionate rate of change In 

standard hours. Th is is the trend rate of change of standard hours 

and must be constant through the projection exercise. 

log YE_1 + 8ll (YV0/Y) + e12 (YV0/Y)_
1 

log YE • log YE_ 1 + d log ZEE - d log YH (2) 

--

• 
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Obviously the penultimate equation could be substituted into the last 

nnP, .:1nci thP rnpffiriPnt 8 __ 
lU 

lS formPd assum1 ng 

covers both the partial adjustment effect ( S 
10 

it h;is hPPn; R - -. lU 

1) log YE_
1 

in 

the ZEE equation and the unit coefficient ar1s1ng in the last equa

tion because: log YE = log YE_
1 

+ d log YE. 

In the simple case where labour/output ratios are constant, we can 

set S
8 

= - 8
9 

= 1, in which cased log YE= d log Y + ••• 

The estimation of these functions ls demanding of data, but the sys

tem is linear; it should be reformulated so that YE and YH are the 

dependent variables (rather than the unobservable ZEE). 

Clearly this system determines not only employment, but productivity; 

Hence the latter is likely tc vary. 

2. LLIN: log-lir.ear function of output and time. 

log YE 

With lagged exogenous and endogenous variables this allows moderately 

sophisticated dynamics. Note also that there could be both numerical 

and interpretive difficulties if the full unrestricted equation were 

~stimated allowing for serial correlation, for even without the 
NTD P U

0 
term, the non-linear parameter restriction 8

5 
- B 41 S 3 

is equivalent to estiwating: 

allowing for auto-correlation. Hence the quoted equation ls a second 

order dynamic equation with one coU111on factor, see Hendry and Mizon 

0978). 

As before, this equation endog~nizes productivity. 
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3. LLWA: log-linear function as above but with an additional term 

~e~lecti~g ~e~l ~~g~R (from the producers' viewpoint): 

+ a
6

log (ULC * Y/(YE *PY))+ pNTDU
0 

4. EFIX: employment 1s fixed; hence productivity 1s endogenous 

5; PFIX: productivity is fixed; hence employment is endogenous 

STOCK-BUILDIN:; BY INDUSTRY (Function YS) 

11tese functions determine stock-building by the industry under-taking it. 

Stock-building is not disaggregated, and so includes raw materials, work in 

progress and final output; it is sometimes refered to as working capital. 

Four options are available. 

1. FULL: Stock-building is determined by a full econometric model from 

data on an industry basis: the latter includes output, the price of 

stocks, the rate of interest, the level of stocks and time. 

Industries hold stocks in the long-run to facilitate the production 

process, for in3tance, by smoothing production schedules, allowing 

for machine break-douns etc. Hence stocks are, in equilibrium, 

related to output. They are not costless, however, for they tie up 

financial capital, and so the stock-output relationship is likely to 

be moderated by the rate of interest. We also allow it to be moder

ated by a time-trend to reflect the changing technologies of both 

production end stock management. Hence in the long-run; 



option 

parameter~ 

1 l 
2 

3 

4 

5 
6 

7 

8 

9 
10 

11 

12 I 

NBYE -1 I NBYE 

value of' 

JS':l~ 

~YE 

The Induotrial filnElO;i!!!ent Parameters ~BYE or BYE~) 

UYE has dimension (NY, NBYE) 

RECU ( 1) ( 2) LLIN 

s,r.c.) ( H) s(r.c.) 

B / YH - ZSH) ( H) B ( t) 

B '.. ZSH _ 1) ( H) B ( Y) 

B ~ UE) ( H) B(Y_1 ) 

d log ZSH ( H) f3 (YR_,) 
7~H ,,,;') -1 ( H) p 

s\r.c.) ( E) uo 

B : Y) ( E) -
B I Y 1 ) 

-; 
( E) 

s(YE_1) ( S) -
13 ·'. YV/i/Y) ( ~) 

B ·: Y'f~/y) _ 1 ( E) 

w.c. I "') : ''.J '. 

w.c. ( H) w.c. 

~ 

14 8 

LL.IA 

B (r.c.) 

B ( t) 

B ( Y) 

B ( Y_ 1 ) 

f3(YE_ 1) 

f3 ( wa"'e) 

p 

rJ0 

-

w.c. 

) 

9 

SFIX PF'IX 

YS B '. Y) 

-

- -

11 'J 

].f An 'H' in brackets denotes that co-efficients apply to the hours equation,(1)above, and an '?.'denotes that 
they apply to be emplo;yment equations,( 2) above. 

£1 M:>st variables in this equation need transformin~ - see text. 

-

V1 
\Q 

I 
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In the shorter-run, two other features may affect the level of 

stocks. First, they will he sensitive Lo changes in prices through 

time - a speculative element - and, second, they will be affected by 

unanticipated changes in demand or output. We capture these effects 

crudely by including in the equation a term: 

and breaking the income effect into: 

TJ-.e signs of these coefficients are not well defin•~d by theory, for 

the1 represent a series of effi.'cts. 

Finallv, we should recognize that the relationship above represents 

an ideal, or desired, stock-level. If there are costs to adjustment 

we might expect lagged responses, and these may be repr:-esented by 

including a Koyck lag variable: 

in the equation. Note, however, that th•' interpretation of this lag 

may convey information on the error strurture of the final equation; 

if it is as a partial adjustment, no error-transformation takes 

place, but if it is as adaptive expectations, white noise in our 

basic equation becomes auto-correlated when s_1 is added see 

Intriligator. 

The final estimation equation combines the above effects, and refers 

to stock-building (S - s_
1

) rather than stock-levels: 

YS B
1 

+ B2t + B3Y + B4RINT + BS (PYS/PYS_ 1) 

+ B6Y-l + B7zs_l 

where ZS is the stock-level at th~ end of period -1. 

---
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ZS is stored in BYS (column 8) and is updated automatically by lhe 

ZS (=88 ) should be initialized to ZS - i.e. stocks at the <'rid 
-2 

of year -2 - and YS to YS _ 1 - i.e. stock-building in year -1. 1i."n 

8tocks at the end of year -1 

used in the equation. 

are formed zs _l ;.11d 

PYS _ 1 is also stored in BYS; it is updated after the function has 

been formed. It may be initialized to the stock price in year -1 or 

year -2, because the value for -1 (the value in the function) is 

automatically inserted by the programme, which takes it from the 

initialized value of PYS. 

2. ACC: ::iccelerator model: simple function of the changing output l"tt 

with a time variant parameter. 

If stock levels are relateci to output, stock-building is related to 

the change in output. The ratio, however, is not constant: 

B 4 is the rate of change of the accelerator coefficient. :'._t LS 

used to update the value stored in 8
3 

every year. The ~Jl..:''\t ing 

occurs after the function is formed so B
3 

should be initialized to 

the value required for the first year of projection. 

3. PIX: fixed stock-building 

4. NULL: no stock-building 

YS • 0 

'---· 

• 
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The values of lagged stock and the lagged stock price are also used 

-- - -·. -- --1.VU~.LllC.3 ... - - - 1 -··, - ... -11.V '-ft.&. .... U.&.G~"- 1.5 

functional control over this operation, however). Stock appreciation 

is "levied" on stocks at the end of the previous period (beginning of 

this); no allowance is made for any appreciation of this year's 

stocks. 

or in full: 

YSA (I) = BYS (I, NBYS-2) * (PYS(I) - BYS (I, NBYS-1)) 

Stock building by industry is translated into the respective com

modity demands by means of the converter QYSC. 

Finally, an additional exogenous item of stock-building and stock-

appreciation is added - that accruing to government. This is not 

disaggregated at all and does not enter the co111111odity balances 

directly (it do•es so indirectly via QG). It is merely an element of 

the accounts of the government sec tor, calculated to render these 

more easily compatible with published sources. 

CONSUMERS' EXPENDITURE (DISAGGREGATED) (Function DC) 

Given total consumption by each income group, these functions split it 

among the various consumer demand categories. There are ND income groups 

(defined by the ND tax-brackets) and NC consumer goods. For each income group 

basically four alternatives exist. 

1. LES: The linear expenditure system. This is well known in the eco

nometric literature. It presents certain problems because once it is 

applied to more than four groups it imposes a rough proportionality 

between price and income (expenditure) elasticities. It also 

requires estimation as a system and is non-linear. On the other 

hand, it is a system that exploits the a priori features that 



f 
! 

parameter 

2 

3 

4 

5 
,. 
0 

7 

NBYS -2 

NBYS -1 

NBYS 

value of 

JSWYS 

NBYS 

~ 
I 

I 

I 

The Jtock-bui lding i'arameters (BYS) 

BYS has dimension (NY, NBYS) 

FULL 

e (r.c.) 

e ( t ) 

(3 ( y) 

f3 (RINI') 

e ( PYS/PYs_, ) 

f3(Y_1) 

B ( zs _ 1) 

-
zs_1 

PYS 
-1 

w.c. 

10 

ACC 

B ( r. c. ) 

B ( t) 

f3 •: y - Y_ 1 ) 

inc rem ant for f3 3 

zs_1 

PYs_1 

w.c. 

2 

7 

FIX 

YS 

zs_ 1 

PYs_1 

w. c. 

3 

4 

NULL 

ZS 
-1 

PYs_1 

w.c. 

4 

3 

- --------

' 

°' w 
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the t>conom1c theory of c.onsuraer demand provides. The model is dis-

cussed by Deaton 0975) and Deaton and Muellbauer 0980). Unless 

considerable resources are to be devoted to a stu<ly of i::msumption, 

my advice is not to use this system, for the effort involved in set

ting up the system from scratch is not justified ~y the results. 

TI1e basic equation for consumer good i is: 

DC. = Y. + ( 6 . + Br t )(ZDS~C 
1 1 li Ll 

where: 

DC., Y., S. and ZDSPC all vary over income groups, but PC. 
i i ei J 

does not, and 

ZDSPC is total consumption less expenditure on durables.!/ 

y i represents "conunitted" expenditure on good i and is formed by 

IDIOM as s
3

i * DPOP/POP, i.e. the parameter given to the mod~ - s 

scaled by the proportion of the population lying in this income group 

before: use. Hence s
3

i - the parameter that 1.s input - represents 

committed expenditure on good i for the whole country, not just this 

particular income group. The apparent implication is that connnitted 

expenditure is the same for every member of the population; hence an 

income group \:ith x% of the population accounts for x% of the com-

. d d. 21 Th . . . b b d mitte expen 1.ture.- is interpretation must e remem ere at 

estimation stage. Although it appears rather clumsy, the reason for 

it will become clear when we discuss the UNIF option below. 

Another feature to note is that super-numerary expenditure, the 

surplus remaining after committed expenditures have been made, is 

calculated by removing from total consumptior only durables and 

commodities explained by the LES. It is as if those non-durable 

1/ Plus a further adjustment in the case of group 1. See option XFT below. 

'!) We say "apparent" because 63 may differ over income groups, it must just 

be input in this strange form. 
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cormnodities that are explained by the other functions in fact have 

tiMe for then one usually estimates the system ~omplete, but in 

simulation runs it has a possibly awkward consequence. Suppose we 

were using LES for all conunodities, but that we then decide to move 

to a log-linear function for, say, commocity 1. Suppose also that 

the log-linear function is chosen so as to produce exactly the con-

sumption that the LES had given for commodity 1. One might expect 

that the composition of consumption would be unchanged by this; but 

it is unfortunately not so. The super-numerary income passed to the 

LES in the new run would be higher then in the original, because 

8
311

Pc 1 would no longer have been removed from it and ~o con

sumption on every other commodity would be predicted to rise relative 

to before by ( 8
1i 

+ 82i t) times the change in super-numerary 

income. When we add the consumption of good 1 (unchanged by con-

struction) the sum of consumptions ;vill now be higher than before. 

IDIOM then scales the disaggregate consumptions so they add to the 

given total, DSC (see below), and so all consumptions will fall by 

the same proportion. 'lbe outcome will be consumption of commodity 1 

lower than before, and all others higher. Numerically this problem 

is unlikely to be large unless couunitted expenditures are small and 

cormnodity 1 has a large budget share, but it does prevent the precise 

fine-tuning of consumption under such circumstances. 

that the LES is not ir. per capita terms. 

Finally note 

2. LLIN: Simple log-linear functions explaining expenditure in terms of 

total expenditure and relative prices. The basic equation is in per 

capita terms, and the results grossed up by population. 

log DC = 81 + 82t + 133 log ZDSCH + 64 log (PC/DPCE) 

+ log DPOP + PNTDU 
0 

wh~re ZDSCH is real expenditure excluding durables per head. All 

variables except PC vary over income groups. 

There is no ''system" here; the equations for each commodity are 

wholly independent. 
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3. FIX: expenditure fixed in ~er capita terms: 

DC = a1 * DPOP 

4. DUR: a durables equation based on stock adjustment. Basically rn 

per capita terms, but grossed up by population: 

where ZDRH is real personal disposable income for this income group. 

and HPD l.S hire purchase variable that modifies the price :..~s-

ponse. It has dimension (NC x 1) and l.S :10t used anywhere else 

in the model. It l.S set exogenously by the user and remains 

unchanged until a new value is read in explicitly. If it l.S not 

required, set it to unity. 

After the disaggregated consumptions have been calculated for each income 

group above, they are scaled so that their totals equal the total consumptions 

for t~e groups that were calculated by the consumption functions. Hence even 

the fixed values may get altered slightly. 

There are two further functions under this heading which produce special 

treatment. 

5. XFTA: This is ~he function for foreign tourists' expenditure. 

In the national accounts, consumption refers to consumption by 

domestic residents and any expenditure in our country by foreigners 

as exports. IDIOM observes this convention, but it is difficult to 

apply to disaggregated accounts, for although we can measure tourist 

expenditure in total, we can never get it broken down by consumption 

good. Hence the data on disaggregated consumption include expendi-

tu re by both residents and non-res id en ts. One solution would be to 

guess the non-resident portion for each good and subtract it before 

estimating the equations described .above. Another, however, is to 

leave foreigners' expenditure in the consumption vector, but 
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to define an additional class of expenditure foreign tourists' 

expenditure - which contains the negative of total tourists! expen-

diture. In this way the consumption vector sums to the required 

"residents' consumption", while the disaggregated figures have not 

been subjected to an arbitrary deduction. 

IDIOM approaches the problem this way, and so in addition to the con

sumption classes normally used, we may also define the extra one, 

tourist expenditure which receives a negative entry in consumption, 

and whose absolute value is added into exports. Since it is meaning

less to estimate foreign tourists' expenditure by domestic 1_ncome 

group, it is possible to use this function only for income group 1. 

WVOL is the world income variable: 

WVOL = r (~ x .. ) ADI./~ ~x .. 
1 J 1J 1 1 J 1J 

where ADI. 1S the income variable for world area 1, 
1 

and x .. our exports of good j to area 1 
1J 

WPRI 15 the world price variable: 

WPRI = E
1
. ( ~ X .. ) PW./~ ~-. 

J 1J 1 1 J 1J 

where PW is domestic pri~es in world area 1 

- XF'.!' 

where nc
1

, k is expenditure by group 1 on good k, and k 

for foreign tourists' expenditure. 

is the index 

By placing tourists' expenditure in income group 1, we are implicitly 

maintaining that the disaggregated consumption ve~tor for that group 

Lontains two elen.ents: expenditure by dom~stic residents in income 
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group l and expenditure by foreign tourists. This should be recalled 

when preparing aata for estimation and should also enter consider-

ation when choosing functional forms for group l. It also means that 

if we are using the LES for group 1, the total expenditure variable 

should t>e ad Justed to include foreign tour is ts' expenditure (XFT * 
PXDT), as well as group l's total expenditure, DPSC (1). 

this, but it must also be done for the estimation stage. 

IDIOM does 

This treatment of tourism is perfectly acceptable for countries where 

it is relatively small, but where it is a major component of GDP, 

alterations may be necessary. 

shoula be available. 

However, in those cases more data 

UNIF; The consumption data are disaggregated by income group using 

the same classification as the direct tax system. Hence if the 

latter distinguishes ND groups (because, say, there are ND marginal 

rates), so too must consumption. Often, however, there are insuffic

ient data (or interest) to estimate consumption behaviour for all 

these groups, and the UNIF option allows the user to simply constrain 

all groups to behave identically. Specifically for any income group 

which uses UNIF, the consumption relationship is precisely that used 
1/ 

for group 1. Hence UNIF must not be used for grcup 1.-

The correspondence refers to the parameters of the consu~ption rela

tionship, not the result, for each income group still has different 

independent data. This is straight-forward in the case of the per 

capita functions LLIN, FIX and uUk but there is a slight complication 

in the case of LES. The parameters 8 l and 8
2

, which determine 

each cormnodity's share of super-numerary income, transfer readily for 

they are basically unit free, but 8
3

, the conunitted expenditure on 

ea.:h good, does have a dimensionality, for it is an absolute amount. 

Hence if the sizes of income groups K dnd l differ, so should their 

1/ See Manual, version 2, release 1, update No. 3. 

, I 
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s
3
•s just because more pecple means more committed expenditure. To 

overcome this problem BJ is de tined throughout as the co111111itted 

expenditure of the whole economy on each good. Hence assuming that 

conmitted expenditures are the same for everyone, the co111111itted 

expenditures for group k are s
3 

*DPOP(k)/POP. In this way if LES 

were used for group l and UNlF for the rest, the sum over groups or 

committed expenditures would oe s
3

. 

This same convention applies, h0wever, whether or not UNIF is bei11g 

us,._d and so, in any application ot LES, the B 
3 

required by IDIOM 

for any group (k) must be set to POP/DPOP(k) times the absolute c0m

mitted expenditure for that group. 

If UNIF is speci.fied for the consumer commodity "foreign tourisLs' 

expenditure" it is ignored. XFT can only ever be handled by inct1me 

group l. 

Atter forming DC and scaling it to ensure that it sums to DSC, IDIOM cal

culates total consumption by consumption commodity (i.e. sums over income 

groups), and using the converter QCC produces a vector of consumer demand by 

conunodity. 

The prices of consumption, including tnat of foreign tourists' expenJi

ture, are formed by the accounting procedure of passing domestic absorption 

prices through the consumption - commodity converter. 

PC; [Qcc]' * PQH 

The group-specific deflators for total consumers' expenditure are formed 

by weighting PC by the groups' own expenditure patterns. 

--



.. !/ :)pt ion UNIF requires no parameters 

2/ Committed expenditure for · . .,rh0le economy. n:::it mc~rely incc>me r;r'.'.lun i.n auer.ti,1n 

1,' per ca'li ta 
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CONSUMERS' EXPENDITURE IN JGGJUX;ATE 

THE CONSUMPTION FUNCTION (Functica DSC) 

11tese functions determine total consumers' expenditure on good1 and 

services by income group. 11tey use income and wealth as their main explana

tory variables, and operate in per capita terms. 1be main differences between 

the options concern the accumulation of wealth and the linear vs. log-linear 

functional form. 

THE COMMON ELEMENT 

1be consumption function for each income group expresses consumption per 

capita as a function of the group's real personal disposable income per capita 

(ZRPH), the group's real wealth per capita (ZZWH) and tilllf?: 

Wealth is accumulated as a
5 

in one of the following ways. 

1. LEXW: Wealth per capita in nominal terms is exogenous. Its value is 

given by DPWPH and B 5 is set equal to it every year in the UPDATE 

phase. 

ZZWH = DPWPH/DPCE 

2. LNHW: Wealth per capita is cumulated in nominal terms in DPWPH and 

Bs is set equal to it e•1ery year in UPDATE. 

DPWPH - DPWPH_l + UD!'DI - ~SPC)/DPOP]_1 

ZZWH • DPWPH/DPCE 

DPWPH is updated before being incorporated into th~ consuaption 

function (via a
5

) so it should be initialized to per capita wealth 

in the year preceding the first projection year. 

3. LRLW: Wealth is accumulated in real term1. DPWPH is accumulated in 

nominal terms, as before, but now e5 is accumulated separately: 
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* • 
* • • • • • 
* • • 
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S
5 

= (S
5

)_
1 

+ [CDPDI - DSPC)/(DPOP * DPCE>)_1 

ZZWH = 8 
5 

As previously initialize a
5 

to real wealth in the year proceeding 

the first projection year • 

4, 5, and 6. LLXW, LLNW, and LLRW: 1llese are log-linear versions of 

LEXW, LNMW and LRLW respectively. Wealth is cumulated as before but 

in the equation ZDSCH, ZRPH, and ZZWH are all in logarithms • 

The final step is to calculate total expenditure and wealth by income 

group: 

DSC ZDSCH * DPOP 

DPW = DPWPH * DPOP 

There is no UNIF facilit:y for aggregate consumption. Separate con

sumptio~ f~nctions are required for each group. 

The Consumption Function Parameters BDSC 

BDSC has dimension {ND, NBDSC) 

parameter all options 

1 B (r.c.) 

2 B(t) 

3 S(ZRPH) 

4 B(ZZWH) 

5 wealth 

6 p 

7 u 
0 

NDBSC w.c. 

value of 8 

NDBSC 

• 
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RECEIPTS AND PAYMENTS (Function R) 

These are pseudo-functions rather than functions proper. They offer the 

user no functional control o~er the calculation of receipts and payment flows, 

but rather allow him to define which type of flow appears where in the matrix 

of flows. The disaggregation of flows is defined by the R-classificatiou 

(S~R~7) and these functions merely define whether, say, profits appear in the 

1st, 2nd or 3rd column of the payments and receipts matrices. Profits 

themselves are defined by the model with the help of other variables and 

parameter matrices. 

From the "pseudo-function" definitions it is clear that the bulk of the 

flows considered are payments to value-added. They are label led as such in 

the IDIOM programmes, and they are ca lcu lated in the various rrice routines. 

Value-added arises from several activities in the economy, so the value-added 

calculations are correspondingly widespread. Obviously, however, if profits 

are the first element of the payments matrix for industry, so must they be for 

households, government etc. Therefore only one set of pseudo-functions is 

necessary. 

We illustrate the various definitions below for industry. They generalize 

easily to other activities 

Industry Payments 

These are calculated in IDMSPY and are disaggregated NY industries by NR 

payments. Only the rcw and column sums of the payments matrix are sto-red, 

however, as RYQl and YRQl which are NR and NY dimension vectors respectively. 

The parameters used to calculate industrial payments flows are stored in RYB, 

which IDIOM treats as a cor.verter. Consequently each flow can have, at most, 

0nly one ~Prameter. RYB has dimension (NR, NY).l/ 

We now define for eac~1 payment type the nature of its formation for 

ind<Jstry, anti then briefly con~ider other gf'nerators of payments. Note that 

at this stage we are not considering any receipts. As noted unc.er 

"ClassiLcatio;1s", at least five entries are required in R, one each to be 

defined as WAGE, PROF, -TAX, IMP and GOOD. 

1/ Although it may well be reaJ 1n and sto~eJ sparse. 
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WAGE: (JSWR 1) Wage and salary flows. For each industry (j) 

Z. 8. * YE0. * AWY * 0.001 
J J J 

where: 

z. is the wage and salary flow for industry J 
J 

8. is the element for industry J in the wages row of RYB 
J 

} standard YE0. is employment in J IDIOM names 
J 

AWY is the average industrial wage 

and the 0.001 arises because per worker variables (like the average 

wage) are stored in units 103 times smaller than aggregates, see 

"Units in IDIOM" below. 

8. can play the role of a wage differential. 
J 

PROF: (JSWR 2) 

Z. :: YP. + YSA. 
J J J 

profits + stock-appreciation 

No parameter is necessary, hence the corresponding row of RYB may be 

set to zero. 

3. ITAX: (JSWR :: 3) - see separate fur.ct ions T. No entry is required 

in RYB here either. 

4. VOLS: (JSwR = 4) - (optional flow). Value-adderl at constant market 

prices is proportional to the volume of 0•.itput. 

flow is: 

Z. = 8. * Y. * HUC 
J J J 

Eence the income 

This might be used to represent say, a royalty payment. 
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5. FIX: (JSWR = 5) - (optional flow). Value-added, or payment, is fixed 

6. 

.... 
I • 

in nominal terms: 

z. = 8. 
J J 

IMP: (JSWR = 6) direct imports. Imports direct to industry rather 

than of a commodity, e.g. business travel: 

Z. = B. * Y . * PSYH 
J J J 

Direct imports are proportional to output in constant prices. The 

flow 1s the constant price amount times the direct import price 

(commcn to all industry direct imports). 

GOOD: ( JSWR = 7) The flows arising from the purchase of goods ~nd 

services; not an element of value-added. This is built up from the 

real flows calculated elsewhere in the model and entered into the 

accounts in subroutine IDHSHR. The user may ignore it (no entry in 

RYB is necessary): it is included to facilitate the presentation and 

balancing of the income and expenditure accounts. 

During these calculations various macro-variables are also calculated: 

WAGY cumulates industry's wage and salary bill 

SYH cumulates industry's direct imports 

SPYH cumulates industry's direct imports at current pric~s 

SYVA cumulates industry's value-added 

Other sources of value-added 

1. Consumpt iol!,: calculated by IDHSPC, in vectors RC0 and CR¢ using 

parameters RCB. All functions are as above except that no profits are 

assumed to accrue directly from consumption; i.e. PROF is ignored. All 

other flows are feasible, however. 

2. Government: calculated by IDMSPG, in vectors RG¢ and GRyj, •Jsing RGB. 

Exactly analogous to consumption. 
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calculated by IDMSPI/, in vectors RV0 and VR0, using RVB. 

~~actly analogous to consumption. 

Example~ the input command 

FUNCTION R PROF 2 WAGE 1 ITAX 4 GOOD 3 IMP 5 

tel ls IDIOM that in its payments classification element l l.S to be 

calculated as wages, element 2 as profits etc.; notice that in this 

example the optional components of value-added (VOLS and FIX) are 

suppressed. The paramenter in RYB etc. would be stored as fol lows, and 

IDIOM would use the following identifiers in JSWR. 

RYB JSWR 

row 1 wage '?aramet~rs 1 

2 profit parameters 2 } 3 goods parameters 7 al 1 zero 

4 tax parameters 3 

5 import parameters 6 

EXPORTS BY AREA AND GROUP (Function XA) 

Exports are determined disaggregated by area of destination 

~A-classification) and export comm::>dity (X-classification). The basic mode 1 

is recursive (deteri!lining price prior to and independently of ·_urrenc export 

quantities) and is better suited to trade in differentiated products under 

impertect competition than to other market situations. However, compe ti_ t ive 

price-taking may be forced into the IDI0M mould. The references covering this 

sort of e~port function are Winters (1981) and Barker (ed) (1976). 

A particular featu•e of the export functions, which is discussed at length 

in Wir.ters (1981), is that although exports are di~aggregated in two 

dimensions, the independent data (ot which there are many) are disaggregated 

by only one or the other, see below. The parameters of the export function, 

however, vary by both area and exporl commodity; that is, they are specific to 

each individual flow. 



The Export Parameters (BXA) 

~~r~~~~-~!-~~~~-~-~~-~~~~-!-~~~-~~E~~~~~~-~~: 
1. s. constant 

2. time 

3. two separate measures of aggregate demand in I 
( ADl and AD2) 

4. an institutional •ariable affecting trade with 
area I (Dil) 

5. an inst:~~tional variable affecting trade of 
commodity J (DI2) 

b. the exporters' internal pressure of demand for 
sector J (Y/EXP converted by QYC to commodities 
and then ~:, QXC ;:.o export commodities) 

7. lagged exp~rts of J to I 

3. the exchange rate (EX, EXLl,etc.) 

9. the price of exports of J (in local currency) 
inclu~ive of tax 

10. the price of exports of J (in local currency) 
exclusive of tax 

11. competitors' prices of exports of J (in foreign 
currency) (PCL¢, etc.) 

12. domestic prices (in general) in I (in foreign 
currency) (PWL¢, etc.) 

13. home prices of good J (in local currency, 
converted to export classification by QXC) 

Position of coefficient in BXA 

62 

68 

6
3 

and 64 respectively 

65 

66 

87 

89 

610 to 8
13 

lagged 0 to 3 years respectively 

s14 to 8
17 

lagged 0 to 3 years respectively 

618 to 821 lagged 0 to 3 years respectively 

S22 to 6
25 

lagged G to 3 years respectively 

B
2
6 to 6

29 
lagged 0 to 3 years respectively 

6
30 

to 6
33 

lagged 0 to 3 years respectively 

......, 

......, 
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Two functional forms are possible - linear and log-linear - but a wide 

variety of effects are model led witl,in each. The variables included and the 

set out of the parameter ma~rix BXA is given in the table below. 

Matrix BXA has dimension (NX, NA, NBXA), where NBXA is always 33. Column 

1 for each flow is used a;; e working constant. No allowance is made for 

serial correlation, essentially because of the extenbive dynamics permitted in 

the determinate part of the equation. In the log-linear version all variables 

are logged except the first two. 

The two aggregate demand variables for each area allow, say, agricultural 

exports to be related to a foreign income variable and manufa~tured export~ tc 

an output variable. The definitions of ADl and AD2 need not be constant 

across the NA areas; hence, for example, AD2 might be industrial output when I 

is a developed region, and real export earnings from primaries if I is less 

developed. Obviously then, however, the coefficients on AD2 are not 

comparable between areas. 

The two variables ADl and AD2 are perfectly interchangeable in the export 

functions, but they ar~ not j n the rest of IDIOM. The variable AD2 appears 

nowhere else rn the model, but ADI is used to represent world demand in the 

export price and foreign tourists' expenditure equations. 

The institutional variables can reflect changes, either at home or 

abroad. Supposing, for instance, that our country joins with those in, SdY 

world area 3 to form a customs union. We cnuld set Dil (3) to zero until the 

union was formed and unity thereafter, and for each flow set the coefficient 

Ss to the effect that the vn1on has on the flow. Probably for all 

co1IU11odities flowing to area 3 6
5 

;: 0, while for some other areas at least 

some J would have 6
5 

< 0 (export diversion). 

The dietinction is mad~ here between competition fro~ indige~ous producers 

in our export marketG (via PW) and competition from exporters on the world 

market (PC). This allows some treatment of tariffs in the foreign markets. A 

non-discriminatory tariff abroad alten, the relative price of the import:er's 

domestic goods and all imports (from both us and other suppliers) aud hence 
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may be! reflected 10 PW - by reducing it by the extent of the tariff. .\ 

discriminatory tariff on imports f~om us alone correspondingly reduces PW and 

PC. Note, however, that if these data are manipulated to reflect tariffs 

artificially, this will also affect the export price formation t"uutines so 

that a corresponding change in the constant of those equations needs to be 

made, to ensure that these "artificial" price reductions do not cause us to 
. 1/ 

reduce 0ur export prices.-

Often data on PW will not be available. If so, set its coefficients to 

zero. Also it may sometimes not be necessary. The functions here were 

established to relate our exports to an area directly to that area's 

macro-economic variables - ADI, AD2, PW etc. There are reasons for preferring 

this - see Winters (1981) - but a common alternative is to explain our exports 

to an area with respect to the area's total imports. Hence the export 

equation essentially explains our share of the area's market and so appears no 

longer to require access to their macro-data directly. In these circumstances 

we use ADl (or AD2) to represent the aggregate imports and PC to represent 

competitiveness effects; leaving the other area variables blar.k. 

The two export price variables - inclusive and exclusive of taxes - allow 

the treatment of export taxes. For instance suppose we wished the export 

function to be homogeneous of degree zero in prices, and to incl~de a 

"competitiveness'- effect (which would include the effects of taxes) and a 

"profitability relativ.? to home sales" effect (which would exclude taxes from 

both price series); we would, in the log-linear function, set: 

1 = 0, 1, 2, 3 

ani 

1 = 0, 1, 2, 3. 

After determining the area x export group flows of exports, IDIOM sums 

across areas and then passes the export group sub-totals through the export 

converter, QXC, to get commodity exports QX. 

Finally, foreign tourists' expenditure is added to total exports for usr 

in tr.e macro-economic balances. (Because disaggregated tourists' expenditure 

l/ Unless of course you belie~e that ~e will bear the tariff. 
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cannot be separated from residents' consumer expenc:f:!ture, it finds its way 

into th~ commodity balances via QC rather than via QX. For macro-e~onomic 

purposes, however, we shift it across.) Foreign tourist expenditure is 

discussed under consumers' expenditure, Function DC, above. 

EXPORT PRICES (Function PX) 

Export prices are determined on the export classification by a combination 

of foreign (exogenous) data and home data. They are measured in local 

currency. The main functions are taken from Winters (1981). 

Eight optioni:: exist. The first six are rather similar and their common 

features are explained first. Export prices are formed from: a constant, 

time, world export prices, local prices in our export markets, the exchange 

rate, domestic pressure of demand, foreign demand and some domestic cost 

variables. It is only this last element that varies over the first three 

options, while the second three options merely replicate the first three, but 

in log-linear rather than linear form. 

The common element 

where ZPX is the common component of the export price functions 

'\, 

(Y/YEXP) is formed first on an industry basis and then converted via 
QYC and QXC to the export classification; and 

---ADI is converted to the export classification from ti1e area 
classification using current export weights. Hence: 

ADl. I: E X .. ADl. I . X .. 
J l lJ 1 1 lJ 

where X .. is current exports of good J to area 1. 
1 J 
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The rationale of this part of the function is that export prices are 

partly determined by their competitive environment the latter comprising 

competition on world markets from other exportecs (PC) and competition from 

indigenous producers in export markets (PW). The exchange rate merely 

converts these prices from foreign to domes tic currency. In the logarithmic 

form one would expect: 

which would ensure that over the long-run foreign inflation and a devaluation 

are equivalent. 

The demand term reflects the possibility that export prices respond to 

excPss foreign demand, while the local pressure of demand reflects the 

possibility that, ceteris paribus, when local markets boom export prices 

either rise (because of the rising opportunity cost of exporting ) or fall 

(because of the spreading of fixed costs). 

The lagged endogenous variable is best thought of as reflecting partial 

adjustment. 

1. LPH; Turning now to the specific elements of each function, LPH 

forms ex?ort prices by adding a home price effect to ZPX. Hence; 

,..._, ,._, 
PX = ZPX + e8 PQHH + a9 PQHH_1 

Note that it is the price of domestic sales of domestic output that 

is used here the opportunity cost of exporting. It may be 

justified either as the alternative destination for the output 

exported, or as a proxy costs va.riab le if domestic prices are cost 

determined. 

2. LUM; This adds costs data to the common el£.nent: 

,,.._,, 
where ZMAT is material input costs for each export good. 
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ZMAT = [oxc]• * ZHAr
0 

ZMAT Q = Q { ~Ye] ' * PQH} 

In words: first, material costs are calculated by industry from the 

absorption matrix QYC and absorption prices PQH. These are then 

mapped into commodity space using the function Q {} , which associates 

each commc.dity •1ith the material costs of its ''y'rincipal producer". 

Final l~·, the res.JI ting commodity vector ZHATQ is converted to the 

export basis by QXC. 

LUK: This is as LUM except that key input prices are used for 

materials rather than all material prices. The key inputs hypothesis 

is explained under function PY above. If it is used for an export 

commodity, it must also be used for every domestic commodity that 

enters that export commodity, as defined by the columns of QXC. Also 

both E'xport and all domestic prices concerned must use either the 

linear or the log-linear formulation; mixtures are not permitted; 

"' where ZKEY is the key input price indicator by commodity as defined 

for PQ by functions PY above. 

4, 5, 6. LLPH, LLUM, LLUK: These are merely log-linear versions of LPH, 

LUM and LUK respectively, with all variables converted to logarithms 

(except time and the constant), after conversion to the export basis. 

The log-linear forms allow the simple imposition of homogeneity 

constraints: Unless there are very strong reasons to the contrary, I 

recommend imposing homogenity of degree zero in the exchange rate and 

foreign pri~es: 
7 
E 

i=2 
B. 

1 
0 

and homogeneity of degree one in foreign and domestic prices 

5 
E 

i=£' 
B. + 

1 

l l 
E 

i=8 
B. = 

1 



7. 

- 83 -

In general, I should also require B. 
1 

non-negative. 

is2, •• • 5 and i=8, ••• 11 to be 

'It.e estimation of these functions requires considerable amounts of 

data. In ieneral some a priori restrictions may be required, as in 

Winters (1981), where: 

and i c 2,4,6,8,10 

with µ. = 0, 1/2 or 1 only 
1 

The homogenity restrictions can be imposed without the loss of 

linearity, provided that the data are suitably transformed. 

Similarly the restriction using µ may be imposed for any exogenously 

given 1J by suitable transformation. 

These functions are most suitable for differentiated products where 

some market power abroad exists, but it is moderated by competitive 

pressures. 

Export prices equal home sales prices. The case of full 

market power - i.e. price-making. Because we are using price indices 

t~is case covers discriminating monopoly with constant elasticicies. 

Facing two markets, a monopolist sets his absolute prices in year t 

so that MC= MR• (l-e-1) P, in each market. Hence: 

Now consider price indices p. (t)/p. (b) 
1 1 

with bate 

Assuming thee. are constant, the price index in market i is: 
1 

R. (t) 
1 

-1 -1 (1-e. } r-c(t) 
1 .r-c ( t) 

=~ 

year b. 



The Exnort Price Parameters (BPX) 

RPX is ( i-J"X, NBPX) 

LPH and LLPH LUM and LLIDJI LUK and LLUK PQ.llli PO 

w.c. w.c. w.c. 

2 8 (PC) B ( ?C) 8 (PC) 

3 B; PC_ 1) B ( PC_ 1 ) B (PC_ 1) 

4 B, P.-J) B ( P.~) B ( r·r1) 

5 s'. P.~_ 1 ) B ( p,-J_ 1 ) B ~ P.~ _ 1 ) 

0 B\ EX) B (EX) B (EX) 

7 8(EX_1 ) B~F.X-1) S(EX_ 1 ) 

3 B( PQHH) B ( ULC) B ( ULc) - - OJ 
~ 

~ B( PQHH _
1

) B :: ULC -1) B ( uLC _
1

) 
/ 

1J - B ( ZMAT) B ( ZKEY) 

11 - B(:51J\T_1 ) B ( iiEY _
1

) 

12 B PX_ 1) B ( PX_ 1 ) S(PX_1 ) 

B(Y/fur) 
"--

B I YfYEXl') 13 B(Y/Y~) 

14 B\ AD1) B ( AD1) B ( AD1) 

15 B, t) B ( t) B ( t) 

16 8( r.c.) B (r.c.) B(r.c.) 

value of 

JSf'iPX 1 and 4 2 and 5 3 and 6 7 8 

N3T'X 16 16 16 ¢ tJ 
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That is, the price index ls the same for each market. 

PC: Pure price-taking. The export price equals the competitors' 

price. If this option is used, and if the data series Pw are not 

defined, the competitiveness effect in the export fur.ctions (XA) will 

not be operative. 

EARNINGS (Function PE) 

These functions determine the avera~e renumeration of each of NE types of 

labour. Four options are available. 

1. EXGI: The rate of wage inflation is set exogenously: 

log PE = log PE_1 + a 1 

al 15 the logarithmic rate of change of the average wages of the 

type of labour concerned. 

2. EXGW: The wage rate lS exogenous. 

3. PHIL: Earnings are determined by a Philips curve relationship. this 

has a chequered history in econometric forecasting; it has frequently 

proved to be a very poor forecasting tool despite excellent fit over 

the sample period. Its use in simulation, howev~r, does permit the 

resp0r.o~ of wageJ to excess supply and demand in the labour market. 

a (lOO*UE 
d log PE "" a1 + a2t + 5 UE + E + a4 ) 

The employment and unemployment variat-les are both specific to the 

types of labour under consideration. 
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The price-term is essentially a catch-up variable. To the extent 

that last year's prices increased (implicitly unanticipated), labour 

d d 
. h. 1/ 

,~man s compensation t is year.-

The coefficient B 
4 

may be used to al low for breaks in the 

wage/unemployment r£lationship, by reading in a new parameter matrix 

with a different S
4 

when breaks are desired. 

The parameter s
3 

imposes a lower limit on the rate of change of 

wages. 

The Philips curve has been extensively discussed in the literature; 

Henry, Sawyer and Smith (1975) discuss the practicalities of 

estimation and use, while Hansen (1970), among others, considers its 

theoretical standing. 

4. SARG: The "Sargan" equation. This combines Philips-curve types of 

effect with unions' efforts to maintain an expected real wage. The 

most accessible explanation is probably Henry, Sawyer and Smith. 

d log PE 

(PE*RET/PCE)_1 + pNTDU
0 

d log PE ~ '33 

RET is the retention ratio. It is defined as (1 - proportionate rate 

of tax on labour earnings) and is exogenous to IDIOM. A rise in RET 

seems likely to boost wage claims: 

ZPROD is industry-wide ~roductivity 

NY ZPROD s: 
.E 1 i= 

NY 
y. I I: YE. 

1 i=l 1 

1/ These lags prevent an instability that might arise if wages were a 

function of current prices. 
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It seems likely to boost wage claims by reducing cost pressur~s on 

employers. 

The term 69 log (PE * RET/PCE~1 reprei:;ents a catch-up term in real 

take-home pay. Its coefficient seems likely to be negative. 

In most applications of IDIOM, it seems likely that the eXofenous 

treatment of PE will be must useful, given the app6lling history of 

forecasting wage movement. 

Given the disaggregated wages from these functions, IDIOM then 

calculates the average wages of all employees (AW), all employees in 

industry(AWY), all in government (AWG) and all employed directly by 

consumers (AWC). This is done by weighting the values in PE by their 

shares in the total employment in each of these categories. 

INDIRECT TAXES (Function T) 

These are pseudo-functions like functions R. The/ control not the 

functional specification of tax collection, but rather the identity of 

particular entries in the tax matrix. The user may use all vr none of the 

available options, but the classification T must correspond to the functions T 

to the extent that each item of the classifi.::ation must be assigned a method 

of tax formation from the eight options. It is possible, hm.iever, to have two 

(or more) items in the classificati~n determined by the same tax rr~thod.!/ 

As with the R-functions, the order of the l-classific.ation is the same for 

all activities that give rise to taxes. The calculation<: are carried out in 

the price sub-routines of IDIOM and the resulting tax takes stored by type of 

tax and paying entity (industry, consumption gcod etc.). As before, we 

illustrate the use of the T-functicns by looking at industrial taxes. 

1/ Although why this should be desirable is not immediately ub~ioun to me. 



The Average liage Parameters ( BPE) 

BPE has dimencion ( NE, NBPE) 

~ion 
:_kL:-3.:1~eter ~ !!~GI EXGW ----- nHIL 

~f3P~: 

1 

2 

3 

j 

6 

7 

8 

3 

i-J 

11 

val:::.e -Jf 

JS":IF'S 

NSPE: 

1 

d logPE 

w.c. 

1 

PE 

w.c. 

2 

a(r.c.) 

e(t) 

min. change 

unemploy. conet. 

e( UE) 

8(PCE_1/PCE_
2

) 

p 

u 
0 

w.c. 

3 

10 

SARG 

13(r.c.) 

e(t) 

min. cha.ngE'I 

une'llploy. const. 

a( !JI!:) 

13 ( m:TI RET _ 1 ) 

0( PCE _/PCB _
2

) 

er Z':lROD) 

e( PE * RET/PCE ) -1 

p 

u 
0 

w.c. 

-1 

12 

If • • .... 

CP 
CP 
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Industrial Taxes 

There are NT taxes levied on NY industries. The sub-totals are stored by 

tax-type in TI0 (NT) and paying industry in Y'IY1 {NY). Parameters (tax-rates 

mostly) are taken from TYB, which is (NT, NY) ,JI and which is tr~ated by 

IDIOM as a converter. 

1. ADVA: Ad valorem taxes on current values. 

ZT. = S. *PY.* Y. 
J J J J 

where ZT. is the payment of these taxes by industry j 
J 

B. the j'th element of the corresponding row of TYB 
J 

and PY and Y are standard IDIOM names. 

2. SPEC: Specific taxes, levied per unit of output: 

ZT. = S. * Y. 
J J J 

3. SUBS: Fixed in nominal terms. More usually subsidies than taxes, in 

which case S.<O. 
J 

ZT. = B. 
J J 

4. EHPW: Employment taxes, proportionate to the wage bill: 

ZT. "" B. * ZW. 
J J J 

where zw. ie industry j's wage bill as calculated by the WAGE 
J 

option of functions R. 

5. EMPE: Employment tax per employee: 

ZT. = 6 . * YE (l. 
J J J 

J.I Although it is probably best read in and stored aparse. 
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PRPP; Tax as a proportion of total industrial output at current 

prii:es; 

ZT. 8. * SPY 
J J 

This is useful if there is a shortage of in format ion concerning the 

tax system. It is not very realistic, however. 

7. PRP; Tax as a proportion of total industrial output; 

ZT. ~- * SY 
J J 

8. ADV!; Ad valorem taXt'S levied nu the value of matt·r i;il inputs; 

ZT. 13. * ZMP. -:. Y . 
J J J J 

where ZMP. is current cost per unit output of matPrial inputs. 
J 

ZMP = [qyc]' * PQH 

Once calculated, the indirect taxes are added into the vectors of 

payments by industr) 111 the appropriate plact·; that u; RY!J' (3). 

Indirect taxes are a component of vaiue-added. 

Other Indirect Taxes 

Indirect taxes may be leviF.·d on virtu.11 ly any transact ion 10 IDIOM. 

1. Consumption: coefficients TCB, amounts 10 TOO and C'nJ. Al 1 opt ions 

available but ADVI is levied on the price of the consumption 

category, regardless of quantities(~) 

ZT. = B. * ZMP. 
J J J 

where ZMP = [qcc]• * ~Q!.! 
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2. Government ; coefficients TGB, amounts in TC() and GT0. Exactly 

analogou~ to consumption. 

3. Imports; coefficients TQHB, amounts 1n TQH0 anu QMT~. Options EMPW, 

EMPE and ADVI not available; otherwise as for industry. 

4. Exports; coefficients TQXB, amount in TQXa and QXT0. Exactly 

analogous to imports. 

Note: taxes are levied on exports on the commodity (Q-) cle>ssifi
cation rather than the export (X-) classification, and then co'\erted 
back to the export classification for use 1n the export function. 

5. Investment; coefficients in TVB and amounts in TV¢ and VT¢. Options 

EMPW and EMPE not available. ADVI is calculated as for consumption, 

except that industry-specific converters are used for plant (~s 

elsewhere in IDIOM). 

Inflation Neutrality 

It is possible to inflate specific and no~inal taxes by some proportion of 

the rate of inflation, from year to year. 

tax system "inflation n.::utral" if he wishes. 

This allows the user to keep the 

During any year, the entries 1n the tax matrices corresponding to SPEC, 

SUBS, EMPE and PRP will be updated to; 

ZBt ZBt-l * (1 + TXPI * (PCE/PCE_ 1 -1) 

where ZB are the tax entries 1n year t 
t 

and TXPI 1s the exogenous rate of "inflation neutrality" for indirect 

taxes. 
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OVERALL INVES'IMENT (Function V) 

These functions determine non-industrial investment except for social 

capital formation. The routines concerned also carry ouc certain 

house-keeping operations concerning total investment. Four functional options 

are available: 

1. INDL; Industrial investment determined by functions YV with no 

further additions at this stage. 

2. PLAN; Industrial investment 1n plant; as above. 

3. 

4. 

DWEL; Investment 1n dwellings. Assuming an institutional framework 

similar co the U.K. 's, where mortgage payments attract tax relief, 

and dwelling investment is carried out by the g~vernment and personal 

sectors, this explains personal investment in dwellings by means of 

income, the "effective" rate of interest, a relative price term, and 

time. Hence: 

log ZVD 61 + 62 RPDI + 63 RMORG * (1-SRT) 

+ 64 ZPVD/PCE + 65t + PYEARUo 

where ZVD is investment 1n dwellings, and 

ZPVD the price of dwellings (an element of PV). 

The semi-log formulation alluws for a strong luxary effect. Care 

must be exercised over the unit$ of RMORG and SRT: SRT 1s a 

proportion, O~SP.T~l; RMORG may be either a percentage or a 

proportion as long as it is used consistently. 

always to work with proportions.) 

(Hy strong advice 1s 

LFEE; Investment in legal fees. Legal fees are a concommitant part 

of investment, and are assumed to be related to the number and size 

of transact ions taking place. Un fo1 tuna tel y most count rys' data do 

not allow the identification of gross transfers of property (between 

and within sectors) and so leg~l fees are related to gross investment 

(transfers of new goods). Hence: 



Note; 
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log zvL:: e
1 

+ e
2 

log v<e
3
> -1 e4 log v<e5> 

+ 66t + PYEARuo 

where ZVL is investment in legal fees. 

V(6
3

) is total investment in asset 63 , etc. 

1. It is perfectly possible to define non-industcial investment assets 

other than dwelling and legal fees. However, without reprogramming 

they would need to be explained by one of the above types of 

functions. 

2. For historical reasons, function V does not have an explicit FIX or 

EXOGENOUS option. However, this effect Ll8Y be achieved by using 

either DWEL or LFEE, setting all parameters except e 1 equal to zero 

and el = log iVb. 

3. It is perfectly acceptable for industry to invest in dwellings and/or 

legal fees. This should bf! done through the YV-functions (remember 

YV has dimension NV, and thus covers all assets). IDICH adds 

industrial and non-industrial investment by asset. Then, except for 

plant, the resulting totals ;-.re converted into counnodity demands by 

the converter QVC. Hence, all buildings factories, roads an~ 

houses - are assumed to require the same comnodity inputs. 

Social Capital Formation 

This is exogenous in IDIOM. The user defines this investment (gross) for 

each year o~ the social capital (K-) calssification. IDIOM then converts this 

to assets, using the converter VKC, adds the result to the other investment by 

assets, and finally converts to QV by means of QVC. 
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(1) Updated once per year - see note (j) to table on BYV. 

LFEE 

e(r.c.) 
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)) 
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a ( v( a 
5
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asset for B 

a ( t) 
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UNIT LABOUR COSTS (Function YULC) 

Unit labour costs are determined for each of NY industries. Total labour 

costs (ZLC) comprise: 

wages and salaries 

+ employment taxes levied on number employed 

+ employment taxes levied on the wage bill. 

All these elements are calculateJ elsewhere in IDIOM - in the receipts and 

indirect tax sections - and passed to IDMSLC. 

For converting them to unit labour costs two options exist. 

1. ACTU: Actual costs. Divide total costs by output: 

YULC :: ZLC/y 

2. STAN: Standard, or normal, unit labour costs. Actual totai costs 

are normalized not by actual output, but by expected output - to try 

to remove the cyclical element from them (see Coutts, Godley and 

Nordhaus (1978) for an explanation): 

YULC '"' ZLC/YEXP 

'I11e resulting vector, YULr., lb used throughout IDIOM where~~r unit 

labour costs are required. It is hence not possible to use standard 

costs in one application and actual costs in another. 

Note: 'I11ese unit costs are measured in E per constant price E of 

output; not as an index number. 
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EXPECTED OUTPUT 

The staudard unit labour costs option depends crucially on the formation 

of expected output by industry - YEXP. !t present there is no fur.ctional 

control over this and YEXP is formed by assuming that the previous four years' 

outputs lie on a cubic trend, and extrapolating this. The resulting equation 

is: 

However, to help convergence in extreme situations we constrain YEXP by 

This l.S carried out for each industry, and used wherever in IDIOM YEXP 

occurs. 

COMMODITIES and INDUSTRIES (Function Q) 

Coanodities and industries are distinguished by IDIOM, although obviously 

they must be closely linked. Function Q informs IDIOM of the nature of that 

link. 

It has already been pointed out that the number of ir,dustries must not 

exceed the number of commodities (NY S NQ). Function Q is defined for each 

counnodity as: 

1. IDEN: If th is commodity lS the principal product of the 

corresponding industry (the corresponding industry is the "principa 1 

producer" of the commodity). "Corresfonding" .neans in these 

circumstances that the industry and commodity have the same position 

in their respective vectors. That is industry 3 corresponds to 

commodity 3. Clearly if the user wishes to auppress the difference 

between industries and commodities he s~~s Q to IDEN. 
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2. DIFF: If the commodity 1s the product ot a different industry. Each 

commodity must have a "princiapl producer" an industry whose 

behaviour represents this commodity - and if Q is set to DIFI•, this 

industry JS .iefined by the entry in vector BQ!./ referring to the 

commodity in question. 

UNEMPLOYMENT (Function UE) 

This is predicted separately for each of the NE types of labour. "Real" 

unemployment is the differ~nce between the exogenously given labour force (LF) 

and total employment (E) for each type. There are no labour supply 

considerations within IDIOM. For fiscal purposes, however, and also for 

comparing the models' output with published sources, it 1s not "real" 

employment, but "registered" unemployment that counts. The relationship 

between the two will vary according to the costs and benefits of registration, 

but in the U.K. there is substantial evidence that as "real" unemployment 

rises, the registration rate (the registe:red/real ratio) falls. These 

functions allow the user the choice of whether to use "real" unemployment C'r 

"registered" unemployment in the various places unemployment figures in IDIOM. 

1. SIHP: "real" unemployment: 

UE = LF - E 

2. VARP: Variable registration, with registration rate ZUE given by: 

where ZU = (LF - E)/LF is the unemployment rate, and 

UE z ZUE * (LF - E) 

Note: It is also possible to justify the variable registration 
equation in terms of variable part1c1pation, if you hold that those 
people who do not register actually leave the labour force, rather 
than just become "invisible". 

1/ Sometimes expanded to BQC 
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F.mployment 

IDIOM forms employment by labour type (E) by passing total employment 

vectors through converters. lbere are three vectors of total employment; 

(i) YE (or YEil!) industrial employment, which has been disctJssed under 

functions YE0. Industrial emplcyment by type (EY0) is formed as; 

EY¢ [EYEC] * YE¢ 

(ii) F.mployment by consumers directly (e.g. personal servants, charity 

workers, and possibly subsistence agriculture). First employment 

by consumer good is formed; 

CE~. = CE¢B. ~ C. 
1 1 1 

for good i 

where CE~B 1s a vector of multipliers (coefficients) generating 

direct employment from the volume of consumption. CE¢ B will 

normally comprise mo£tly zeros. lben CE¢ is converted to EC0 by~ 

EC¢ = [ECEC] * CE¢ 

(iii) Employment by governmen.:. First by government current 

expenditure category; 

and then by labour type; 

EOO = (EGEC] * GE¢ 

Finally total employment by type; 

E = EY¢ + EC¢ +E~ 

and EHPC 
l 

EC0i = 1 

EHPG'"' 
I: 

Ee.¢;. i 
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THE UNEMPLOYMENT PARAMETERS (BUE) 

BUE has dimensiot (NE, NBUE) 

parameter 

1 

2 

3 

4 

s 
6 

NBUE 

JSWUE 

NBUE 

THE INPUT-OUTPUT TABLE (Function A) 

VARP 

a<r.i:.) 
a Ct) 

6 Cl/log ZU) 

aczu) 

w.c. 

2 

7 

IDIOM allows the user four ways of updating the mix matrix during a run 

(as well as the options of (a) leaving it unchanged, and/or (b) reading in a 

completely new version periodically). nie input-output table, hence the 

updating, 1s denominated in constant prices, and refers only to material 

in~uts (value-added being handled elsewhere). 

1. NULL: Do nothing to the A-matrix. (default value) 

2. CDPF: nie input-output coefficients are coostant in current prices. 

This impl_ies that the bundle of material inputs (which is to be 

combined with the value-added components) is built up from individual 

materials in a Cobb-Douglas manner. 

ZA .. • 6 .. 
1 

* PY. /PQH. 
lJ iJ J i 

where ZA .. is element i, j of the A-matrix (inputs of i into j) 
lJ 



3. 

4. 

5. 
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8 .. 
1 

is element i,j of the A-matrix in the base-year of the 
iJ 

This is stored in the first price index numbers PY an1 PQH. 

column of BQYC. 

This function is executed during the COMPUTE phase, so the 

input-output matrix, QYC, should be initialized to its value in the 

year preceding the first projer:tion year in order that any lagged 

material costs might be correctly built up. 

CES: The mat2rials bundle is built up as a CES function. 

resulting A-coefficients ~re: 

ZA .. 
i J 

I\ ·2 = B ... 
1 

(PY./PQH.) J 
iJ J i 

The 

LTIH: The A-matrix E.lements evolve throu~h time along a logistic 

curve. These curves involve non-linear estimation, but they appear 

to be reasonable representations of the evolution of less developed 

countries' technology. 

ZA 84*NYEARS 
1 + s

3
e 

This functional form offers considerable flexibility, by virtue of 

its plentiful parameters. In particular, it allows the user to set 

the upper and lower limits of ZA. For instance, assuming 8 4 < 0 (as 

is usual), and NYEARS? 0, ZA ranges from 81 + (8 2 -8 1)/(1+83 ) 

to 82 . 

LGDP: The A-matrix is a logistic function of GDP, lagged. The 

reason for lagging GDP is computational eifeciency - it allows these 

calculations to be done during the UPDATE phase. 

82 - 81 

1 + 

GDPT is a ffiacro variable, exogenously set by the user, which merely 

acts as a scale factor in this equation. (It should be the ~ame as 

is used in the estimation of this function). 
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NOTES: 

1. Options LTIM and LrGP are executed in the UPDATE phase. In order 
that lagged values using the A-matrix are correctly calculated 
elsewhere in that phase, function A should be executed last. 
11tis is its default position, and it should not be moved. 

2. It is not possible to update zeros in the A-matrix. Attempts to 
do so will not be faulted, however. 

3. 11te column sunnns of the A-matrix are not checked. The user must 
maintain his own checks. 

4. Each element of the A-matrix may be updated differently. Each 
has its own pa1ameters and functional switch. 

INSTITUTIONAL SECTORS (Function H) 

These are yet another set of "pseudo-functions". The institutional (H-) 

classification defines the number of sectors and the H-functions merely 

allocate each one a type. Hence: 

FUNCTION H HOUS l ROW 2 a;ov 4 CORP 3; 

tells ID:OM that of the four ins~itutional sectors (NH""4) the first is 

households, the second the rest of the world, the third corporations and the 

fourth central government. Knowing this, IDIOM is then able to calculate the 

payments and receipts of these sectors using functions HRP and a lot of 

accounting ~dentities, and to write the results into the correct element of 

the payme~ts matrices. 

IDIOM uaes t:1e switch JSWH to record where each sector is stored. 11te Ith 

element of JSWH records the definition of the Ith of the NH institutional 

sector•, where values of JSWH are: 

households 

non-profit making bodies 

life assurance funds 

corporations 

nationalized industries 

JSWR • 1 

JSwH • 2 

JSWH • 3 

JSWH • 4 

JSWH • 5 



___ .. __ , --··------· 
'-CllL.£.G.&. fiVYC:.&.&UllC.UL 

local government 

rest of thP- world 
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JSWH = 5 

JSWH = 7 

JSWH = 8 

Hence in the example above JSWH would have dimension 4 and would be filled 

as follows: (1, 8, 4, 6) 

PAYMENTS AND RECEIPTS (Function HRP) 

This set of functions builds up the flow of funds matrices necessary to 

close IDIOM. Payments and receipts are disaggregated by type of payment 

(receipt) - the R-clsssification and functions - and the institutional sector 

involved - the ff-classification and functions. The payments are constructed 

in Jarious ways using either accounting identities or behavioural equations, 

the parameters of the latter being held in matrix BHR. The results of the 

calculations are written to two (NH, NR) matrices HRR and HRP, which record 

respectively receipts and payments disaggregated by institution and type of 

payment. 

It is important to distinguish the receipts and payments under 

consideration h£re (HRP) e.nd those calculated under the R functions. With the 

exception of the goods column, the R-functions are basically value-added flows 

disaggregated by the originating activity and the nature of the value-added. 

They are part of the production side of the "real" economy. The present 

flows, while largely built up from those flows, concern transfers and the 

distribution of income and expenditure flows. They h11ve little significance 

for the "real" economy, eJ:cept in the determination of personal disposable 

income. Note that there is no separate classification corr'"sponding to the 

HRP functions: receipts and payments are built up on the R-c lasr.ification, 

the HRP functions merely determining how. 

To ease the exposition of this ~uh-section, we note now the dimensions and 

classifications of various matrice~. 



HRR (NH, NR) 

HRP (NH, NR) 

HRB (NH, NR) 
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receipts by sector I of type J, l=i, •• NH; J=i •• N"R 

payment& by sector I of type J 

a converter (parameter matrix) translating total payments 
by type (R = RC¢+ RG~ + RYVJ + RV¢) into receipts by s~ctor 
and by type. Hence: 

[zHRR] = [HRB] * [R] 

where ZHRR is that part of HRR which stems from R. lbis, in fact, is the 

majority of HRR - see below, where only the items aJditional to this 

calculation are mentioned. 

BHR (NH, NR, NBHR) the parameter matrix for payments and receipts 

equations. The column BHR (I,J) usually refers to payments 

of type J by sector I. the receiving sector is either 

obvious, or recorded as BHR (I,J,3). Occasionally, if pay

ment (I,J) is known to be zero, its column of BUR is used 

to store parameters for flow (K/L}. If so BHR (I,J ,4) is 

used to define K (see below). Both these sector defini-

tions should refer to the user's ordering of sectors. 

Hence, continuing the example used above to illustrate the 

H-functions, a receipt by central government woJld be 

indicated by setting BHR (I,J,3) = 4. 

As already noted, the order of institutional sectors and of payment types 

is not fixed - it is defined by pseudo-functions H and R respectively. Tilis 

makes the programming of routines IDMSHR and IDHUHR very messy (and does not 

help our expos it ion that follows!). During initi.11J. ization, IDIOM defines the 

switch vectors JSWH and JSWR from the key-word inputs so that, for example, 

the value in JSWH (I} rer.ords the definition of the Ith of the NH 

institutional sectors, where tr<:! values of JSWH have been defiued under 

functions H above (and those of JSWR under functions R). Frequently in 

IDHSHR it is necessary to find which row of HRR or HRP corresponds to 

corporations say, i.e. whether corporations are the first, second, third etc., 

institutional sector. To do this IDIOM uses a function: 

INDLOC (4, JSWH, NH) 
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which searches JSWH (which has dimension NH) to find which element contains 

the value 4, the indicator for corporations. When this is found, and written 

say to Il, operations on HRR (Il,.) build up receipts by corporations. 

Below we shall use the notation "CORP" to refer to the index for 

corporations, "ROW'' for the index of the rest of the world etc.; that is, WC! 

shall use the key word from the H-functions enclosed in quotes to denote the 

index of the required sectors. We shall similarly use the key words frow the 

R-functions to d~note indexes of various payments; e.g. "WAGE" denotes the 

index for wages in the R-classification. 

We shall also, for this subsection, use the Fortran subscripting notation 

- enclosing subscripts in brackets. Hence; 

HRR ("CORP", "GOOD") denotes the receipts of corporations from the sale of 

goods and services. 

Note again that once the ordering of the H and R classifications has been 

defined by the respective pseudo-functions, all vectors and matrices u:iing 

those classifications must stick to that order. 

The calculation of payments and receipts is done by a mixture of 

accounting and functional operations. The following exposition does not 

separate these, but rather takes the user through the calculations in the 

order in which they occur. The difierent nature of the various calculations 

is, however, obvious. 

IDIOM starts its receipt/payment calculations by deriving the basic 

receipts matrix from the vector of payments to value-added. 

The Basic Receipts Exercise 

The payments to value-added, including all indirect taxes, i.e. including 

taxes on exports and imports, are sunnned to a single vector of total payments 

by type. This is then "converted" to form the basic receipts matrix, using 

HRB which gives each sector's share (receipt) of each type of payment. 
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!_ = RC0 + RG0 + RY0 + RV0 

R("ITAX") = R("ITAX") + all taxes on trade 

[zHRR] = [HRB] * [R] 

Note: the converter operates on total payments (or receipts); no distinction 
is made according to the origin of the payment either by activity 
(consumption, investment etc.} or by industry or good. 

Other Receipts 

HRR ("ROW'', "GOOD"} = SPQH 

i.e., receipts by the rest of the world for goods and services are equal to 

total current price imports. 

Payments 

HRP ( "HOUS", "WAGE") "' WAGC 

HRP ( "CGOV", "WAGE") "' WAt;G 

HRP ( "HOUS", II IHP") "' SPCK 

HRP ( "CGOV", II IHP") "' SPGK 

HRP ( "HOUS", "GOOD") = S?C - SPCH - WAGC 

HRP ( "CGOV", "GOOD") = SPG - SPGH WAGG 

i.e., houPeholds' expenditure comprists direct employment costs (WAGE), direct 

imports (SPCH) and goods and services. Similarly for government. 

HRP ("ROW', "GOOD") • SPX 

i.e., the rest of the world's payment for goods and services in our exports. 

Functional Relationships 

The HRP functions permit seven methods of calculating different payments 

and/or receipts. Not all of these are suitable for all flows, of course, but 

the user will easily be able to see which functions to use for &ny flow. We 

defin~ the functions first, and then examine certain features of their use in 

IDIOM. 
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1. DIST~ profit distribution 

HRR Cs
3

, J) = HRR (53, J) + ZA 

HRP (I,J) = HRP (I,J) + ZA 

I and J count directly over l ••• NH, and l ••• NR respectively 

ZA is the amount distributed and it is related expono..?ntially 
to the sectors' receipts of type J less corporation tax 
( ZCT) 

ZA is then credited to sector a
3 

as a receipt and to sector I as a 

payment. If (HRR (I,J) - ZCT) < 1 it is set to 1. 

In concrete terms this function is only suitable for companies' 

distributions of profit. From the accounting step above, HRR 

("CORP", "PROF") contains all profits accumulating to corporations. 

Corporation tax is paid on this (see below) and of the remainder ZA 

paid to sector a3 as dividends. 

B 
3 

is the index, in the user's ordering of H, of the sector to 

which payment is made. 

2. INTE~ interest payments 

HRR (B 
3

, "PROF") = HRR (S 3 , "PROF") + ZA 

HRP (B 
4

, "PROF") = HRP (B 4 , "PROF") + ZA 

The interest payment is a simple function of the rate of interest and 

the cumulated debt (see below), which is stored in B6• 



- 108 -

The interesting feature of this option is that although it is stored 

in column (I,J,.) of BHR it refers to receipts and payments by other 

sectors. 'nle type of payment is always profits and the receiving and 

paying sectors are a 3 and a 4 respec::ively. The necessary 

parameters can be stored in any column of BHR that 1S not required 

for anything else, so long, of course, that that column is given the 

key-word INTE during initialization. For example suppose local 

government is the fifth institutional sector, central government the 

fourth and corporations the third. Suppose also that imports are the 

second type of payment in the R-c lassification. Provided that the 

payment HRP ("LGOV", "IMP") is not predicted using the functional 

options, column (5,2,.) of BHR 1S free. We could then use it for 

corporations' interest payments to central government by setting BHR 

(5,2,3) = 4, BHR(5,2,4) = 3 and declaring in the initialization phase: 

FUNCTION HRP INTE 5:2 •••••• 

3. GRAN: grants 

NTD 
log ZA = log PUP + log a

1 
+ a2 t + P U 

0 

'nle current grant 1S the product of: 

(a) the GDP (factor cost) deflator, presently set equal to the GDP 

(market prices) deflator for the purposes of this subroutine 

(b) a base year value of the grant at constant prices 

(. ) d . f . a NTD c a mo i y1ng term µ 2t + P U
0

• 

HRR (8
3

,J) ~ HRR (8
3

,J) + ZA 

HRP (I,J) • HRP (I,J) + ZA 

4. FIX: fixed payment 

As above except without the GDP deflator. 
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The Receipt/Pa.yment Parameters ( BHR) 

BHR has dimension (NH, HR, NBHR) 
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5. SPEC: special function for profit and interest from abrodd. 

6. 

log ZA z s
1 

+ B
2

t + a
3

log WVOL + S4log WPRI + S5log EX 

+ PNTDU 
0 

This function is a simple function of foreign variables. If it is to 

be used it must be stored in column ( 11 ROW 11
, "PROF") of BRR and the 

key-word SPEC must be specified for flow "ROW'' : "PROF". 

BRR ("CORP", "PROF") = HRR ("CORP", "PROF") + ZA 

HRP ("ROW'', "PROF") = HRP ("ROW'', "PROF") + ZA 

The results are necessarily credited to corporations as receipts. 

Profits from abroad may alternatively be calculated by the GRAN and 

FIX options, but the accounting is still as above. 

NULL: do nothing. The values calculated by the accounting 

procedures stand. 

7. PFA: profit from abroad - currently undefined. 

The functions can potentially be used for any flows but their most obvious 

use is for the distribution of profits. We, therefore, illustrate their use 

in this particular case. 

The total of profits as a value-added payment is stored in R(''PROF") and 

1s distributed to sectors as receipts by the converter HRB; see above. This 

1s pre-tax and concerns the sector earning profits, not the sector ultimately 

benecitting from them. The following stages are then undertaken: 

(a) profits from abroad: calculated by GRAN, FIX or SPEC options, 

credited to corporations; 

(b) distribution of equity dividends: payment by companies, determined 

by DIST option using parameters in column ("CORP", "PROF") of BHR. 

Only one receiving sector permitted - normally the household ae~tor; 
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(c) interest payments - determined by INTE option: The column (":ORP", 

"PROF") of BHR has already been used by the equity equatio'l, so these 

functions need to be fitted into BHR elsewhere. The key-words for 

columns used must be set to INTE and the paying sector, defined in 

B .. , as "CORP". 

(d) corporation tax calculated using column ("CORP", "ITAX") of BHR as 

follows: 

ZCT "" B * ZUD + B * ZD 1 2 

where: 

ZCT is corporation tax payments 

ZUD undistributed profits = HRR 
"PROF") , where HRR and HRP 
calculations up to this point. 

("CORP", 
contain 

"PROF") 
the results 

HRP ("CORP", 
only of the 

ZD distributed profits = equity payment calculated above. 

NOTE: 1. Interest payments are assumed tax deductable (since they are 
included in HRP ("CORP", "PROF")). 

2. The row "!TAX" of the payments :lassification has now been 
widened to include direct taxes. 

3. BHR ("CORP", "PROF") must contain these parameters and the 
key-word NULL must be specified for it to prevent any other 
interpretation of the column. 

Tax is also due on profits paid abroad as follows: 

ZPA = B3 * HRR ("ROW" I "PROF") 

HRR ( "CGOV", "!TAX") = HRR ( "CGOV", "ITAX") + ZPA 

HRP ("ROW", "!TAX") ""HRP ("ROW", "ITAX") + ZPA 

HRR ("ROW'', "PROF") has &!ready been calculated in the conversion exercise 

from R. 
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Cumulated Debt 

The interest payment functions require data on cumulated debt. IDIOM 

cumulates debt as an accounting operation during the UPDATE phase. Interest 

is paid on debt outstanding at the beginning of the year in question. The 

updating takes assets at the beginning of the previous year and using the flow 

data from that year calculates assets at the beginning of the present year. 

The change in net indebtedness by sector over a year is given by 

savings-investment. Savings is available from the receipt and payments 

subroutine, but investment by sector has to be specially calculated as follows: 

(a) Total industrial investment (at current prices) the sum of 

stock-building and fixed capital formation is allocated across 

sectors using the same shares as are used to split proi::.ts among 

sectors, i.e. using column (.,"PROF") of HRB. 

(b) Government investment on t~e K-classification is converted to assets 

(using VKC) and its current price sum found (multiplying by PV). 

This is allocated direct to central government. 

(c) Household investment is calculated as the difference between the 

total value of investment (V*PV) and the sums of items (a) and (b) 

above. It is allocated to the household sector. 

For any sector paying debt interest, the cumulated debt variable, 86 , is 

updated as: 

a6 (t) = 86 (t-1) +Ba ZDD (t-1) 

where ZDD (t-1) is the sector's change in net indebtedness over year (t-1). 

e
8 

1a the proportion of the sector's change in indebtedness that bears 

interest. Normally this will be unity (given that real assets are treated as 

investment) but for Central Government the possibility of issuing cash may 

reduce s
8

, so that 0 ~ s8 ~ 1. 



- 113 -

The residual error (RESE) referred to in IDIOM is the error in the 

financial accounts and is calculated as the sum of the sectors' net 

indebtedness. Ideally it should be zero, but in IDIOM, as in the national 

accounts, the independent calculation of different flows frustrates this. 

The Personal Tax System 

This is incorporated in IDIOM as an accounting relationship, hence there 

is no option but to use it. If data are not available for it, the user should 

set the various rates to zero. 

The system is based on British personal taxation. It treats 

self-employment income (which is treated in the national accounts as profits) 

equivalently to wages. It allows different marginal rates of tax on different 

sources of income, but defines the tax brackets according to total taxable 

income. Obviously IDIOM cannot tax individuals so the tax system works on per 

capita income. 

IDIOM requires the fol lowing data for the personal tah system; it treats 

the raatrices as parameter matrices rather than ~onverters. 

There are ND income brackets: 

DBT (ND) 

DOB (ND, NR) 

DAB (ND, NR) 

ORB (ND, NR) 

and DN (ND) 

records the lower limit of each bracket in terms of taxable 
income. 

contains the marginal rates of tax on each kind of ircome 
(NR) for tax-payers whose total taxable income puts them in 
any particular tax bracket (ND). 

contains the personal allowances per capita for income J, 
J=l. •. NR, in tax-bracket I, I=l. .• ND. 

gives the proportion of 
accuring to individuals 
is an IDIOM converter. 
the progrannne as DR~;). 

total 1ncom(' of type J, J=l. •• NR, 
111 tax l>racki>t I, I=l. •• ND. This 
(ll i·; ;ilso know in some parts of 

gives the distribution of , 1w 
tax-brac~ets. It g1vf's the> sli:lrl' 

taxahlP income lies in f'arh brack•·I, 
of WPOP whose lop marginal ra!f' of 

bra ckf~ t • 

I a hour f on·<· over 
of Wl'OI' whosl' total 

lh:it 1s till' proportion 
tax 1s 11i,11 of this 
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IDIOM builds up the following variables: 

D (ND) total tax paid by people in each tax bracket 

and total tax paid ty the personal sector and received by the central 

government. 

The system operates on each tax bracket i.n turn. First it calculates 

average taxable income by type of income for the bracket under consideration 

(K): 

ZT (J) = (1000 * HRR ("HOUS", J) * DRB (K,J)/ZWP) - DAB (K,J) 

where: 

ZT(J) is the average per capital taxable income of type J accruing to 
people in bracket I<.!/. 

HRR("HOUS",J) is households' total receipts of income of type J. 

DRB(K,J) is the share of the total of income J accruing to workers in 
bracket K. 

ZWP is the number of workers in bracket K 

DAB(K,J) is per capita allowances against income type J allowed to people 
in bracket K. 

and the factor of 1000 converts the per capita incomes to more convenient 

units. (10- 3 times the units used for aggregate flows). 

IDIOM also defines average total per capita taxable income 

ZTT ~ ZT (J) 
J 

l/ People are allocated to bracket Kif their taxable income exce~ds K's 
lower limit but falls short of (K+l)'s lower limit. 
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The tax system operates by levying the highest of the marginal rates 10 

bracket K on income of the relevant kind, until either that income is 

exhausted or the pdrt of income remaining untaxed has fallen below the lower 

limit of bracket K. If the former occurs the next highest marginal rate 

within bracket K is levied on its respective income until one of the stops is 

met, while if the latter occurs the tax rates of bracket K-1 are applied to 

any income that has not been taxed in bracket K. This continues until all 

taxable income has been ta>:ed. The two guiding principles arP that no unit of 

income is taxed more than once, a:ld tax is always levied at the highest 

available rate. 

Example: 

Suppose ZTT is high enough to ~arrant starting with bracket K. Let DDB(K, 

MAX) be the highest marginal rate in bracket K; it ts, obviously enough, 

levied on income of type MAX. It is levied on the minimum of : 

(i) ZT(MAX) 

(ii) ZTT - DBT(K) 

That is, if when income MAX has been taxed, the remaining untaxed income 

still lies in bracket K, tax is levied on all of ZT(MAX). If, however, taxing 

all of ZT(MAX) would leave remaining income below the limit for bracket K, tax 

is levied on ZT(HAX) until remaining income just falls below DBT(K). i.e. on 

ZTT - DBT(K). 

If step (i) applies, i.e. ZT(MAX) < ZTT DBT(K), IDIOM then searches for 

the next highest marginal rate in bracket K and repeats the above exercise, 

except that the income already taxed, ZT(MAT), is removed from ZTT. That is 

ZTT should be interpreted as the total of taxable income not yet taxed. 

If step (ii) applies, the tax s1stem now has to consider tax rates in 

bracket (K-1). Tax has been levied on the amount (ZTT - DBT(K)) of income 

type MAX; hence [ir(MAX) - (ZTT - DBT (K) >] of MAX remains to be taxed, and 

total taxable income not yet taxed is equal to DBT(K). With these values 

substituted for ZT(HAX) and ZTT respectively, the tax system applies the above 

procedure again, but using the rates from bracket (K-1). Operationally the 

basic rule is that once a unit of income has been taxed, that unit is removed 
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from (i) the relevant total of that type of income, and (ii) total income for 

defining the tax brackets. 

Finally, the per capita taxes for people in this income bracket are 

gross~d up by numbers in the bracket to get total tax take. 

This process is repeated on each tax bracket. It is clear that people in 

tax-bracket K potentially pay taxes at the marginal rates of all brackets from 

1 to K; nevertheless, their tax a:~ their presence is credited to tax bracket 

K in the vectors D and DN. i.e. DN(K) refers to all people who pay some tax 

at rates DDB(K,.) but not at rates DDB(K+l,.), and D(K) refers to all personal 

tax paid by such people. 

Inflation NeuLrality 

It is possible to update the tax brackets and allowances to keep pace with 

inflation, or to do so partially. In any year; 

DBTt-l * (1 +TXPD * (PCE/PCE_1 -1)) 

where TXPD is the exogenously set index of inflation neutrality for direct 

taxes, is treated similarly. 

The Final Accounting 

Once calculated, total personal t~x paid (ZD) is added to the accounts; 

HRR ("CGOV", "ITAX") HRR ("CGOV", "ITAX") + ZD 

HRP ("HOUS", "ITAX") = HRP ("HOUS", "ITAX") + ZD 

Savings by institutional sectors are then calculated as total 

less total payments. The negative of Central Government savings 

written to PSFD and the negative of Rest of the World savings to BP. 

receipts 

is also 

Personal. disposable income (by tax brack~t and in total) is calculated as 

income less tax, and real personal disposable income (in aggregate only) found 

by deflating by PCF.. Expected RPDI is also set, for present, to RPDI. 
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THE ECONOMIC STRUCTURE - ADDITIONAL NOTES -
GOVERNMENT IN IDIOM 

The government is exogenous in IDIOM, except possibly for certain payments 

and receipts. It determines tax rates, brackets etc., and also its own 

expenditure. 'Dle latter is fixed in c~nstant prices in two parts: 

G = current expenditure 

K = social capital formation. 

Each has its own classification (the G- and K-cldssifications) and IDIOM 

itself determines the prices of these expenditures. 'Dle price of G is PG: 

PG = [QGC] 1 * PQH + [GJ-l * GR~ 

where [c] is a square matrix with the elements of vector G down the main 

[G-J-1 diagonal, and its inverse, and GR@ is total value-added payments 

by government. 

Hence, the converter QGC is seen to be a sort of input-output table; it 

reflects the demands for commodity I arising from government expenditure of 

type J. 

The price of social capital formation is determined on an asset ba::;is. 

First K is converted into investment assets, using VKC, and then the prices 

by asset (PV) are applied. 

TIME IN 1DIOK 

Several variables in IDIOM refer to time. All are integers: 

(a) Io functions: Two variables appear regularly in functions - they are 

both initialized by the user and care should be taken to ensure that 

the values usecl 10 projection are compatible with those implied by 

the parameter matrices: 
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YA70 - appears 1n function sub-routines as MYEAllS 

used as the time trend variable in functions 

YA72 - appears 1n function sub-routines as HTD used 

as the power of p 1n determining expected 

error of projection equation. 

(b} In c•mtrol: It is iaportant to distinguish the first year that is 

projected in any particular run of IDIOM and the first year that 

could be projected. They aay differ if an IDIOM run 18 restarted 

from a dump {using PUTGET ALL and GET ALL comaands). Under these 

circumstanc~s all IDIOM store is filled with the values for the year 

indicated in the GET ALL command, just '!IS if the model had been 

solved from the start. Hence, so far as IDIOM 1s concerned, the 

"real start" of the run is the first year that was solved in order to 

produce the duap froa which the re-start was initialized. 

START The first year of the dump. Measured in actual time e.g. 1973. 

FINISH The last year of the dump. Set by IDIOM, the user need not set 

this. 

YEAR The year being solved, relative to START. 

variable of the loop in the SOLVE phase. 

'nlis 18 the index 

If the model is not 

restarting from a duap YEAR must start at 1. The results of the 

first year's calculation will be duaped into the first slot of the 

dump and labelled as referring to year START. If we are 

restarting, YEAR • 1 corresponds to the year START, and actual 

solution may be started for any YEAR i 1 provided, of course, that 

the dump contains information up to the year corresponding to 

(YEAR-I). (In Cambridge KDM we in fact need a dump for the year 

corresponding to YEAR. It aay be the saae here.) 
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UNITS IN IDIOM 

The units in which variables are to be measured are stated in 

JRNS.IDIOM.UlHTS, which may be set by the user. IDIOM obviously requires 

consistency over the units of variables, and expects the following rules to be 

adherred to. 

Prices 

aggregates, whether in constant or current prices, must all be in the 

same units. 

workers and population may be in any units as long as "per capita" or 

"per worker" is interpreted to mean per unit as declared in IDIOM. 

Work-force variables must all have the same units and so must 

population variables, but the two need no be identical. 

"per work,?r" variables are measured in units 10-J smaller than the 

aggregates (i.e. IDIOM requires a 1000 x larger number to denote the 

same quantity). 

"per capita" variables are not similarly adjusted; they are just 

aggregate unit per population.unit. 

Al 1 prices are uneasured as index numbers, and all should have the same 

base year. In the hand-book, wherever I write prices I mean price indices. 

Also the price indices are current weighted; i.e. they are deflators. The 

basic variables of IDIOM are mostly measured in constant prices (income flows 

being the main exception) and so in order to preserve the value identity 

prices have to be measured as current weighted . d. l/ in ices.- Hence: 

value • (quantity at constant prices) x (current weighted price index) 

l/ A constant price aggregate is merely ti1e product of a base weighted 
quantity index and a base year value. 

.. 
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Currencies 

IDIOM expects all variables to be measured in domestic currency, except 

for: 

foreign prices 

foreign demands 

PCL¢, etc. 

PWL¢, etc. 

PFK 

ADl, AD2, Dil, DI2. 

(quite possibly these will be index numbers or quantity indicators rather than 

constant price amounts. The only rule is that what is input to IDIOM should 

be ~oDDDensurate with what was used in the estimation stage): 

and the exchange rate EX 

Foreign prices occur only in company with the exchange rate. The former 

should be measured in some foreign currency (or bundle of currencies) and the 

latter give the number of foreign units per domestic unit; i.e. EX uses the 

British exchange rate convention of quoting, say, $ per E. Since the foreign 

prices are all index numbers, EX, too, may be quoted as such (again assuming 

that the index form has been used in estimation). 

For example consider the test job described below. 

to the UK: 

- aggregates are measured in E millions 

- work-force statistics in "OOO"s 

- and population in millions. 

It, crudely, applies 

Consider, now, a "per worker" variable. In the initialization phase: 

- direct employment by consumers (EHPC) = 100 

- the wage bill paid by consumers (WAGC) = 130 

- the average wage (wage per worker) (AWC) = 1300 
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In natural units this means that 100,000 people were employed and they earned 

El30 ,000 ,000 at an average of El ,300 each. To IDIOM it means £130 millions 

paid to 100 thousand workers or 1.3 aggregate units per worker unit, which is 

1300 in "per worker" units. 

Consider also a "per capita" variable. Aggregates are measured in 

millions and so is population. Hence, in IDIOM "per capita" consumption is 

interpreted as [ millions consumed per million population, but it is plain 

that thi& is just E per consumer. 

For convenience I would recommend adopting the test run' s conventions 

exc~pt where there are pressing reasons to the contrary. And that if changes 

are made you try to keep them to multiplying each unit by lOi where i is any 

positive or negative integer. 

BASE YEAR 

!.DIOM does not require a base year 1n the sense that some known year of 

the economy 1s updated in order to get projections of a future year. IDIOM 

treats each year from scratch to a much greater extent than that process 

implies. Nevertheless, there are "base year" ~-/Pe concepts required. 

(a) nte initialization year 

IDIOM solves year by year, taking as given the solution for the 

previous year. To start the model off for year T, therefore, it is 

necessary to fill out the store of IDIOM as if it has just solved for 

year (T-1). lbat is all the scalars, vectors and matrices of 

variables (and to some extent parameters) have to be filled with 

values for (T-1) •. !/ IDIOM then undertakes such UPDATING as is 

necessary to prepare for the solution of year T. 

!/ IDIOM will flag any store that is not initialized. While many values are 
not strictly necessary to start the solution, this feature should not be 
over-ridden for it is surprising how often errors creep in from the 
failure to initialize som~ crucial variable. 
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To the extent that the solution of T requires lagged values of data 

it is essent.i.al that the initialization be to correct, or at least 

plausible, values. Kost cases where this is significant are obvious 

enough from the functional specifications. However, there are some 

cases where this is not so. Also {T-1) 's solution provides the 

starting point for the interations in the solution of T, and so the 

w~'t'e realistic are thP. initializations, the quicker IDIOM is likely 

to solve year T. Hence from both points of view it is desirable that 

the initialization values are generally plausible and internally 

consistent. 

In this sense IDIOM requires a base year view of the economy. A list 

of the "necessary" correct initializations follows under the heading 

initialization. 

{b) Accounting 

All real variables are measured i.n constant prices in IDIOM, and 

naturally all have to use the same year's prices. Thus, there is a 

"base year" for the price indices. This is know as PBASE. 

Certain data are required for this year - specifically the overall 

rates of tax on each taxable activity - 1.e. government, consumers, 

industry, etc. These are necessary for the definition of 

tax-inclusive price index numbers from IDIOM's basically 

tax-exclusive indices, and also for evaluating the tax component of 

various transactions at constant prices. 

1 
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INITIALIZATION 

The following variables are used lagged by IDIOM. 

h b 1 
. . . . 1/ 

necessary t at they e correct y in1t1al1zed.-

Variable 

p~ 

PQ 

QHT0 
QM¢ 

QMQ 

Options in which it occurs 

QM¢ (LLIN), PX (LUK.,LLUK.) 

~¢ (LLIN), PX (LUK,LLUK) 

QM¢ (LLIN), PX (LUK.,LLUK.) 

~(6 (LLIN), PX (LUK,LLUK.) 

QM¢ (QMQ) 

It is therefore 

y 

YLl 

YL2 

YL3 

PV 

YV (NCL,NCLP,ACC), YE (RECU,LLIN,LLWA), YS (FULL), PE (SARG) 

YV (NCL,NCLP) 

PY 

PVA 

PYVP 

PYVLl 

PYVL2 

YE 

YV 

YH 

PYS 

DC 

DPOP 

DPDI 

DSC 

DPCE 

YV (NCL,NCLP) 

YV (NCL,NCLP) 

YV (NCL), HR (accounting)l/ 

YV (NCL,NCLP) 

YV (NCL,NCLP), HR (accounting)~/ 

YV (NCL,NCLP) 

YV (NCL,NCLP) 

YV (NCL,NCLP) 

YE0 (RECU,LLIN,LLWA), PE (SARG) 

YE0 (RECU), HR (accounting) 

YE¢ (RECU) 

YS (FULL), HR (accounting) 

DC (DUR) 

DC (DUR), DSC (LNMW,LRLW,LLNW,LLRW)l/ 

DSC (LNMW,LRLW,LLNW,LLRW)~/ 
DSC (LNMW,LRLW,LLNW,LLRW)l/ 

DSC (LRLW,LLRW)~/ 

!/ During UPDATE, nearly all variables hold the values resulting from the 
year before. Hence, for example, we need to initialize PQM correctly, 
because P"'-1 is used in the import functions. 

2/ These are necessary only if the consumption function includes a wealth 
effect. 

1J If wealth does not enter the consumption functions and interest flows are 
not calculated under HR, these may be ignored. 



Variable 

DPWPH 

PCL¢ 

PWL¢ 

PX 

PQHH 

xT¢ 

PCLl 

PWLl 

PQHl 

PQHl 

PXLl 

XT¢1 

PCL2 

PWL2 

PXL2 

PQH2 

XT¢2 

PE 

QYC 

YS 

v 
H 

K 
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Options in which it occurs 

DSC (all)~/ 
PX (LUK,LLUK,LUM,LLUM,LPH,LLPH)~/, XA {all) 

4/ 
PX (LUK,LLUK,LUM,LLUM,LPH,LLPH)- , XA (all) 

PX (LUK,LLUK,LUM,LLUM,LPH,LLPH)~/. XA (ail) 
4/ 

PX (LUK,LLUK,LUM,LLUM,LPH,LLPH)- , XA (all) 

XA (all) 

XA (al 1) 

XA (a 11) 

XA (all) 

XA (all) 

XA (al 1) 

XA (a 11) 

XA (all) 

XA (a 11) 

XA (all) 

XA (all) 

XA (all) 

PE ( EXGI, SARG, PHIL) 

A (all) 

YS (all), HR (accouPting)1/ 

( . ) 3/ HR accounting -

( . )3/ HR accounting -

( . )3/ HR accounting -

~/ These are necessary only if the consumption function includes a wealth 
effect. 

3/ If wealth does not enter the consumption functions and interest flows are 
not calculated under HR, these may be ignored. 

4/ These are necessary only to the extent that the lag facilities are used in 
the functions. If lags of up to l year only are used, only X, PCL¢, PWW, 
PX, XT¢ and PQHH need be correctly initialized. 



Macro 

variable• 

EX 

EXLl 

EXL2 

PCE 

PCEL 

RET 
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0ptiona where uaed 

XA (all).!f, PX 1/ ( LPH, LLPH, LUM, LLUM, LUK, LLUK ).!. 

XA Cau>-11• PX l/ ( LPR, LLPH, LUM, LLUM, LUK, LLUK )-!. 

XA Cau>-11, PX 1/ (LPR,LLPH,LUM,LLUM,LUK,LLUK}!-

PE (PBIL,SARG) 

PE (PBIL,SARG) 

PE (SARG) 

In addition to the variables both paraaetera and converter• .uat be con

sidered. 'lhe functional note• describe the situation with the paraaeter 

matrices - al.oat invariably initialize thea to values for the year preceeding 

the first projection yeu·, i.e. allow for updating before evaluation of the 

functions. 'lhe converter• should also so far as possible refer to the initi

alization year and not the first projection year. The following converters 

are used during UPDATE and so for consistency !!!!,!! refer to tt1e initialization 

year: QYC, ~. QXC, YQC, VKC, HR.C. 

!/ If lag facilities are being used. 
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REDUNDANCY 

So far as I can tel, IDIOM Release 3, Version 1 aakes no use at all of the 

following: 

classifications 

variables 

macro-variables 

S - stock-building assets} 
F - financial assets 

set each to 1 

QVAT - rates of value-added tax by cc:>mllOdity 
S - stock-building by asset 

(each of which is equivalenced to an element of ~) 

GDPB = ~ ( 131) 

SCB 0 (132) 

SGB = 0 (133) 

SVB = 0 (134) 

SSB = ~ (135) 

SXB = 0 (136) 

SKB = 6 (137) 

EMB = 0 ( 138) 

I also believe that certain lagged aacro-variables are also unused at 

present. 

There is nothing to be done about the redundant variables. Merely set 

them during initialization and then ignore thea. 

INTERPRETING A DUMP 

The dump contains information on: 

TABLS 

where; 

which stores information on the location of variables in 
store. Each quartet of inforwaation contains: 

xx nl n2 n3 

xx lS the v3riable name (including converters and 
parameter matrices) 

nl lS its baae address in the s:tore zz 
n2 the number of elements it contains 

n3 the first dimension of xx 
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_,,: ____ ..; __ ,: __ 
u.&...c;.uo.a..vu.a.u6 

;_& ___ .,; __ 
.&.l•.&.V&._,.'L..&.VI.&• ~ch ccnt~in~: 

cc Nee nl n2 

where; cc is the identifier of a classification 

Nee is the name of its associated dimension 

nl is the value of that dimension 

n2 is address of corresponding titles 

TABLF which gives information 
information contains: 

on functions. Each line of 

ff nl n2 n3 al a2 bl b2 ••.••• hl h2 

where; ff is the function name 

nl the di:aensions of the function packed into one figure 
as (1000 x first dimension + second dimension), or 
first dimension if there is only one. e.g. 4002 
indicates a function for a variable (4 x 2). 

n2 the number of parameter spacts reserved for each flow 
in the parameter matrix for this function. Negative 
of this if parameter matrix has been compressed. 

n3 the base address in JSW of the vector of switches for 
th is function. 

al, bl, ••• hl key words denoting function options 

a2, b2, ••• h2 the size of parameter matrix that each key word 
requires. 

TABLG information on converters. 
contains~ 

xx n l n2 n3 n4 

Each quintet of information 

where; xx is the name of the converter 

nl its form of storage 

n2 its first dimension 

n3 its second dimension 

and n4 the number of elements 

1 for sparse 
2 for fol 1 
3 for identity 
4 for add 
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JSW the store for switches interpreted according to TABLF. lbese are the 

values of JSWH, JSWQM etc. referred to in the parameter tables 

earlier in this handbook. 

zz the main store, interpreted by information 1n TABLS. 

instance if TABLS gives the following line; 

Hence for 

DAB 446 10 2 

it means that the 10 elements of ZZ starting with element 446 refer 

to DAB. 

Note; (i) 

(ii) 

the first number in each row is merely a line number 

to help reading the dump. 

between each pair of vectors/matrices 

delimiting element, set to .927E - 76. 

in ZZ, 1s a 

It may be used 

by the user to ensure that no vector has over-run its 

store. 

TABLO gives the values of each macro variable. 
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ThE DATA REQUIREMENTS FOR A RUN 

As already indicated, IDIOM allows models of varying complexity to be 

construcced. The data requirements fairly obviously vary with the complexity 

of the model, so it is impossible to define absolutely what is required. This 

subsection, therefore, offers merely a sketch of the sort of information 

required. 

Be fore embarking on 

should be devuted to 

the description of the data, however, a 

the distinction between simulation and 

few words 

estimation 

models. Simulation models explore the consequences of particular 

environmental or policy changes on the solution of a set of equations. The 

model amounts to no more than a machine for generating equacion solutions. 

Obviously the answers produced depend on the input, but subject to a few 

elementary accounting restrictions, there is no need for the inputs to 

represent any particular year or, even, economy in reality. Estimation 

models, or exercises, on the other hand, are designed to exploit (past) data 

on an economy with a view to learning something about its behaviour. 

Obviously behaviour can be examined on1y for those phenomena on which data are 

available and the quality of the conclusions depend crucially on the quality 

of the data. However, in a simulation model, although the worth of the 

results is obviously increased by a close link with reality via good data, 

there is room for "stylised facts". By the latter I mean ir&formation which, 

while according with the model-builder's intuition or informal knowledge, has 

no firm basis in data sources. Thus, for instance, we may not know how, say, 

normal weekly hours evolve through time, but it might still be useful to 

conduct simulation exercises on the gr0wth productivity under the assumption 

that they decline by, say, 1/2 per cent per annum. 

It is also the case that simulation models allow room for "strategic 

simplification". (This is also important in estimation.) By the latter I 

mean the omission of various factors deemed by the model-builders to be of 

minor significance. For example one might feel that exports of a particular 

good are small enough to ignore, and one would therefore set them to zero in 

the simulation exercise. 
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The significance of the previous two paragrpahs in the present conlexl L~ 

that although IDIOM's data requirements may seem formidable, it is not always 

necessary to have precise information on all factors in order to get useful 

results. 

The best way to introduce the data requirements seems to be to describe a 

set of increasingly sophisticated models and the sort of information they 

require. I do not provide an exhaustive list of data, but mer.::;.:, a rough 

guide. To compile a full list for his own particular model, the user should 

consult the function specifications, the list of converters, TABL~ and TABLS. 

(a) The Leontief Static Model 

The simplest model available under IDIOM is the Leontief Static 

Model. It requires the following Jata; 

(i) QYC, with identical calssifications for Q and Y; 

(ii) at least one final demand catagory, e.g. QC, which is set 

exogenously to the final demand vector (f, in standard notation) 

To achieve this; 

additionally; 

use the Q classification for C (QCC is IDEN) 

calculate C 
appropriately) 

by 

fix convergence on C 

FIX (fixing DPOP 

set C to total final demand, set SC to its 
to ta 1 

set all prices to 1 

set as many other functions to FIX, or very 
simple forms 

set macro-variables to zero. 

This may be extended trivially by allowing for more (exogenous) 

elements of final demand, and/or allowing final demands to have different 

classifications - this involves additional classification converters. The 

exogenous data may incl1Jde government current and capital expenditure. 
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(h) ThP Production Sector 

A natural extension of the Leontief model is to trace the 

implications of the gross output Y for t•mph>yment. This may be simply 

done through the PFIX option 0f function YE - which requires estimates of 

output per head for the projection year. It more complex functional forms 

are used, lagged values of Y and YE will certainly be necessary plus 

possibly information on hours etc. 

(c) A "Dynamic" Model 

We now introduce our first feedback effect investment. This 

produces a dynamic model, very similar to Leontief's dynamic model. If 

one is to use a simple acceler;itur model, investment by industry and asset 

1s determined by changes 111 •rntp11t hence lagged Y 1s certainly 

necessary. To obtain eve11 vugu•!ly acceptablP acce~erator parameters, some 

information on YV will oe rt>quired. More sophisticated investment 

functions will involve longer lags on Y and possibly price information. 

which we have so far omitted. 

(d) An Income Loop 

The other essential feedback to get a realistic model is an 

income-consumption loop. Thi_, involves two further substantial blocks of 

information. First we need l u trans I at t! employment into incomes and 

disposable incomes, and second we need a consumption function. 

From employment to income involves fixing a wage for iPdustry, AWY, 

and also filling out the 111come flow converters RYB et:. The latter 

requires information on wage diffen~ntials b~tween inC:~·stries. we then 

also need to translate receipts (of which wages are so far the only 

element) into sectoral 1ncomPs (ho11sPholds) by filling up HRB. If, 

furthermore, the user wants a direct tax system, he has to define income 

classes, class limits etc. Thu; is otten a fair 1 y C.Jmplex i..11sk. 
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::>econo comes l:Ull::> uwpt iVii The rnnc::11mnt~ nn --··---r--- f11nc t ion 

requires population ir.fonnation and, pos~ >ly, wealth. Using these it 

calculates total consumption from PDI etc. To fully expJ_oi t the 

consumption function, one may now wish to free the allocation of 

expendi tur.~ over goods (if we persisted with FIX for C, the fixed VJ lues 

would be pro-rated to sum to the endogenous SC). This requires 

coefficients but no more data. 

(e) Prices 

So far we havi:::: fixed prices to unity. Clearly this removes an 

important element of the economy. The easiest prices to introduce are 

import prices - in foreign currency terms there are exogenous (but are 

required on the Q classification, remember). Thereafter, one requires an 

exchange rate, some parameters and possibly local price information. 

Local price information is constructed from data used so far and requires 

no further input apart from parameters, and, if they are to be recognized, 

various taxes. For instance, unit labour costs include taxes on labour. 

Once prices are introduced it becomes more important to include 

indirect taxes. These are entered largely as rates, so values for the 

projection period must be available. Also, however, implicit rates for 

the base y~ar cf the price indices are required. 

(f) Foreign Trade 

Import prices have been mentioned already. Imports follow from them 

and previous information, although possibly tariffs will b~ needed. 

Remember QM uses the Q classification. 

Exports and e..-port prices will probably require various foreign data 

o~ the X and A classifications. -:·hese a re not always easy to find, but 

since they affect only exports, the model is not ~reatly affected by their 

absence - mer~ly fix the export functions so that they are sensitive to 

local price& and, with assumed values ot foreign data, fix the constants 

to produce plausible export figures. 

rather greedy for data. 

In general, the export sector is 
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(g) Further Details 

Included in "further details" are various "frills", such as the 

corporated tax system, various payments and receipts functions, the direct 

imports and eaployment by consumers, industry and government etc. These 

are not necessary to the bulk of the model although of course they greatly 

enhance its applicability. 

Some General Observations on Data 

The data on economic variables fall into three classes: 

( i) initialization values - mainly the year before the first solution 
year. 

(ii) policy variables - for the solution years. 

(iii) exogenous data - e.g. foreign data variables fixed exogenously for 
convenience. 

For the initialization year, it is best to start from a full set of 

disaggregated accounts if possible. If not, a set of macro national accounts 

plus some ad hoc disaggregation should suffice, for as mentioned above, many 

of the initial values are not used. Use the information above on initiali

zation to identify crucial variables and concentrate on getting these right. 

The remaining two classes are obvious enough to handle. They need to be 

as accurate as possible if the simulations are to be sound. Whenever dis-

aggregate values are provided, remember also to fi 11 in the corresponsing 

macrovariables compatibly. 

The major data requirements concern the parameter matrices and 

converters. In many respects the latter are the more difficult for they 

cannot be avoided nor greatly simplified. In choosing classifications, always 

bear in mind the need to convert from one to another. 1be parameter matrices 

range from simple fixed values or proportions through to the products of 

sophisticated estimat:ion ~xercises. After reading the earlier parts of this 

section, the user will know what he can achieve and what data that he 

requires. At the very least, one past year's observations will be necessary 

on each of the variahles to be endogenized. 

• 
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PRACTICAL ADVICE 

l. Use all diagnostic switches when starting to set up a run. 

2. Initialize all variables, macro and vector. The full list is given in 

JRNS.IDIOH.TABLS. 1ltis is best done by drawing up a full set of accounts 

(SAM, if possible; certainly nationc 1 accounts). If this cannot be done 

for the initialization year, do so for the first projection year and make 

small adjustments to move back a year. Worry about the accuracy only for 

the essential initial values (where lagged values are required for 

functions or updating accounts); 

consistent accounts will do. 

3. Annotate input streams in detail. 

otherwise roughly plausible but 

If you cannot read annotated streams 

into IDIOM, store streams with data in, say, columns 1-70 and coDI1ents in 

columns 71-80. 1lten temporarily strip the c~ents with an editor just 

before reading the input streams. Also leave plenty of space in the input 

streams to improve legibility. 

4. It is easier to interprete IDIOM diagnostics if your command stream has 

only one command per 1 i ne. (This means just one co-and key word per 

line, not that lists should comprise only one item.) 

S. Always start by projecting a year for which you have fairly full data, in 

order to check the calibration of the mode 1. 

6. On starting to set up a job, it is probably best to set SWITCH ABORT -1, 

so the job can run as far as possible without stopping. However, the 

corollary of this is that IDIOM gets stopped by a fatal error in the 

operating system and so command cannot be handed back to IDIOM to print 

out the dump or the trace. Hence, if you cannot interprete the error 

me&sage of a non-fatal error, set SWITCH ABORT so that IDIOM stops on that 
1/ 

error,- and also set SWITCH TRACE and SWITCH DUMP. 

7. Great care must be taken to ensure thdt the input c0111111ands and input 

streams are perfectly compatible. If tht>y are not the whole interna ;, 

structure of IDIOM can be corrupted. It 1s possible to check input at 

least partially using the DISPLAY and DUMP facilities. 

1/ i.e. if the error is the third non-fatal t>rror, set SWITCH ABORT 3. 
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TT T. THF. STRllCTHRF. OF I OIOH 

This section 1s designed to give the user a feel for the internal 

construction of IDIOM. It 1s not a complete guided tour of the programmes, 

but rather a sketch map so that the experienced FORTRAN user can find his way 

around the structure. Doing so will be helpful for certain diagnostic tasks 

and also if ever the IDIOM user wishes to alter the progra1m11e. The bulk of 

the information requ}.red for these tasks appears 1n the manual see 

especially the Appendix - and this section must be taken as complementary to 

that paper rather than substitutable. 

AN OVERVIEW 

IDIOM comprises four basic phases; INITIALIZATION, INPUT, SOLUTION and 

ANALYSIS. The third may be termed its "economic" segment while the rest are 

basically house-keeping functions. Almost invariably the IDIOM user 1s going 

to be primarily concerned with the economic functions, although changes there 

may involve him in making complementary housekeep~ng changes. 

The INITIALIZATION phase sets up the dimensions of the model to be used, 

defines functions, etc. '111e INPUT phase takes the store set up previously and 

fills it with data, converters, and parameters. The SOLUTION phase is where 

the economic model is solved and comprises an UPDATE section executed once per 

year 10 the solution period and a COMPUTE sect ion over which the progranune 

iterates to solve each year. '111e ANALYZE phase provides printouts, etc. of 

the results. Finally, there is also a FINISH phase which merely closes the 

model down. The structure is illustrated in figrue 3. 

Control 1s maintained by a master programme IDIOM which calls in turn 

sub-masters for each of the main phases: lNITIL, INPUTH SOLVEM (which then 

calls UPDATE and COHPUT) and ANALYH (which calls TABULA). Data are passed 

between the master a.1d sub-masters by means of common blocks, but within the 

phases most information is passed through argumf'nt lists. The nature of the 

common blocks is described below. The relationships between the rou~ines are 
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Figure 3: The Phases of IDIOl4 
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are those stored with it 1n the FORTRAN progranane files; by and large, 

sub-routines are used primarily by the sub-master to which they have been 

allocated, but obviously some are called in several sectors of the programme. 

The branch headed (UTILS) are utility programmes used mainly by UPDATE and 

COHPUT, but which have been stored separately in the file JRNS.IDIOM.UTILS. A 

full guide to the calling hierarchy may be found 1n the overlay segment 

JRNS.IDIOH.OVERLAY. 

HOUSEKEEPING 

This section describes very briefly the main features of the housekeeping 

sections of IDlOM. It should be read in conjunction with the Users' Manual 

and the programmes themse Ives. The latter are extensively commented. This 

section of the handbook provides merely a broad outline of the structure. 

(a) THE STORES 

As stated above, information is stored and passed between sub-masters 

by means of common blocks. The data are all kept in a huge array - called 

ZZ - in blank common, while information on addresses 1n ZZ, dimensions, 

types, units, etc. is stored 1n other smaller common blocks most 

important of which 1s COMMON/TABLES/. The basic sizes of ZZ and the 

accounting common blocks are set up in a BLOCK DATA segment attached to 

the master programme IDIOM; and this also initializes certain vari.ables 

like key words and counting variables. Changing the size of IDIOM is 

described in the User's Manual. The macro-economic variables are stored 

in COMMON/MACRO/ in array 0 and with mnemonics given in TABLu. 

Data are stored in ZZ in the rough order: data variablc.s, parameter 

matrices, full converters, work-space, and finally sparse converters. The 

work spaces are four vectors Zl, ••• Z4, which are used as work-space 

wherever necessary. Their dimension is the largest of the dimensions 

declare<! under the If. command. fo:ad1 array 111 ZZ is separated from its 

neighbours by the delimiter 0.9271'>76, and major blocks of data st;1rt only 

on "tenword"ciivisions, i.e. 1, 11, 71, .... 
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The accounting arrays s iun: 
_, 
L llt: 

c_,, ___ : __ 
LUJ. J.UW.Lug 

.;_& ___ • .; __ 
.&. l& .L '-.• 1. uaa L.A. V"~• • 

built up from the BLOCK DATA segment (defining literals) and the 

commands. 

TABLS 

TABLE 

TABLF 

TABLG 

JSW 

TABLO, 

DI MENS 

CONTRL 

CM CARD 

IDM4 

subject 

information on variables in zzl1 

d
. . . . f . f 1 . f. . l/ imens1on1ng 1n ormat1on or c ass1 1cat1ons-

f . d f. . . l/ unction e 1n1t1ons-
. f . 1/ converter in ormat1on-

. h f 11· f · ·r· · l/ sw1tc es or contro 1ng unction spec1 1cat1ons-

. f . l / macro 1n ormat1on-

dimensioning information for housekeeping processes 

control variables 

control information interpreted from the directives input 

scalar work space 

(b) INTERPRETING DIRECTIVES 

Directives are read at every stage of IDIOM. The subroutine READER 

reads the card image input and starts the interpretation off by breaking 

the input up into single commands. Having isolated a comriand 1n array 

co~. control is then handed back to the calling segment where appropriate 

action is taken. The appropriate action is determined by firstly con-

verting the command into A4 words and then comparing these with the key 

words defined in the block data segment. The i.ormer operation is done by 

TRUPAK, while the latter is done by mPans of thE, logical operator, .EQ. 

Ohviously any subsequent switching depends on the circumstances of the 

particular phase and command. READER and TRUPAK use "blank" as a de-

1 imiter; any syntactically independent elements should be separated by 

blank; e.g. IF-YEAR-=-2-REAL-EX-.9 

1/ For more information on these arrays see "Interpreting a Dump" above. 

• 
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(c) READING DATA 

During INPUT mainly, but also during SOLUTION, IDIOM reads data from 

various streams. The facility used by IDIOM in Cambridge to do this is 

the "list-directed read" supplied by certain compilers which allows 

various convenient simplifications in input (e.g. the use of n*O. to 

denote a string of n 11;."s). This is not universally available, however, 

and so UNIDO has replaced it by a locally written routine in ASA FORTRAN 

which has the effect of pennitting the simplifications under more 

restrictive compilers. The routine is called FREERD. It produces 

substantial amounts of output by which the user may check the accuracy of 

the reading process; these are illustrated on page 164 below.!/ 

The INPUT routines are necessarily complex because of the large 

number of directive-determined options that are required. However, the 

principle ls fairly straight-forward. The READ command and its options 

are identified by the means just described. IDIOM then checks that input 

of the sort requested is legitimate and assuming that it is, switches 

control to the requisite routine for that sort. Here the location for the 

data is found and prepared for input and then the relevant mode of input 

is summoned, th rough the routine READ LO. This fills up the array AR..LJ\Y 

(and its equivalenced integer array IARRAY) with the data from the 

relevant stream and then hands this back to the calling routine which 

installs it into ZZ appropriately. Many checks and much switching lS 

necessary to ensure that the data are not subsequently overwritten. 

( d) ERRORS 

IDIOM traps many errors itself and in each case prints out a un1qu£> 

message. The error directory - stored 10 JRNS.IDIOH.ERRORS - provides a 

dictionary of error messages. It comprises the error message and, on the 

right, a code numher. during IDIOM runs, the error code numbers are 

!/ A ne..., ver!.1011 of the rout irw has recently bef:n <l£>vt·loped ...,hid1 ins•·11 
delimit .. rs int<1 tht· d;i!,i ~.tri'ill'I. Thf• ;innc.t;1ti11n cai1 l't' placed into t1. 

delimit1·r li111• • .':.""· App··lldix f)I 
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printed out as four digit numbers; unfortunately the index gives only the 

first three, the remaining digits at the right of the data set being IBM 

record card numbers. The messages are arranged, however, in order of 

ascending code numbers so it is easy to deduce the fourth digit. 

The error code numbers are based on the position in the FORTRAN 

source of the cal 1 to subroutine ERROR that outputs the message. The 

first digit refers to the FORTRAN file, which broadly correspond to phases 

0 IDIOM 

1 INITIALIZE 

2 INPUT 

3 SOLVE 

4 ANALYSE 

5 unused 

6 UPDATE 

7 COMPUTE 

8 TABULATE 

9 UTILS 

The second and third digits refer to the positicn of the subroutine 

within the file: hence 

7001 refers to the main subroutine of COMPUTE which is COMPUT 

1032 refers to the fourt~1 subroutine of INITIALIZE, 

counting is from zero, i.e. FUNCTN. 

since 

The fourth digit distinguishes calls from the same subroutine. 

Hence, the last examplP was the second error call in FUNCTN. 

Error messages arf', with one exception, always preceded by ** and 

they give information on the type of error, its code number, the number of 

instructions processed, the number of dirf'ctivf' cards read and the card 

current when the Prro1 occurf'd. IDIOM aho indicates the place in the 

current command whf're 1 l has got stuck. This pointer refers to the next 

character it would ha•,., proct-ssed if ~t had heen able; hence the error 

w i I I normally havf' rf'f>oi It 1·d I rom the inwnerl i al 1· ly previous f· lement of the 
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conunand. Hence, if the card 

COMPUTE QH~,PQM 

gives trouble because of a mistype in compute; say c(>MPUTE was typed, the 

error message gives 

COMPUTE Q M;,PQM 

where <points at the next character for processing. llte cfJHPUTE has been 

decoded, as has its delimiting space, but cannot be interpreted. He•1ce, 

IDIOM stops, with the pointer showing that Q is the next character for 

decoding. 

There is an unfortunate quirk in the case of the previ.ous example. 

One would expect it to generate error 3001 "COMMAND CANNOT BE FOUND IN 

SOLVE PHASE", but in fact, control gets passed back from SOLVE to 

subroutine IDIOM prematurely and the progranwne stops with 0000 "ILLEGAL 

PHASE CHANGE". (This sh:'luld be corrected at some stage.} 

One other idiosyncracy concerns UNIDO' s local list-directed READ -

FREERD. It does not use IDIOH's error facilities so its errors are not 

numbered and are not preceeded by ** 

<e) TIHF.-SERIES ANALYSIS 

This is carried out under ANALYM, largely by the routine TIMSER. The 

options are defined in the User's Manual. For most options, after they 

have been identified by the decoding process, TIHSER calculates the form 

of the variable to be output (e.g. growth rates} at the end of the stack 

ZZ. It then calls the printing routine TABIDH to produce the final 

t :lh le. If graphs are required PLTSER constructs the variable(s), whilst 

Ir>MGPH produces the output. The DEFINE faci 1 i ty, which involves complex 

programming, translates define statements into reverse polish logic in 

REVPOL, checks their legitimacy (TYPSYM) and executes thew (DXFORH). The 

whole is supervised by subroutine DEFINE. 



- 143 -

IDIOM has a cross-section tabulation corresponding to each function, 

which is identified by that function's name, and one for macro-economic 

variables and condensed national accounts, identified as MACR. These 

output routines are fairly transparent, since each function has its own 

routine, and the whole operation is controlled by TABULA. Basically each 

routine outputs the values of the variable concerned, fully disaggregated, 

along with as much additional information as is feasible. A list of the 

variables given in each table appears in table 4 below. The subroutine 

handling function xx is called IDHTxx. 

I should add here a note about the sectoral sunanary output by the 

TABULATE HACR or ALL controls. This presents a suDDDary of the full output 

on a four sector aggregation. Unfortunately, however, the aggregation 

from the sectors (connnodities) in the main printout (NQ) to the four used 

here is given to IDIOM in a local DATA statement within IDMTQ4. Hence the 

user has to specify the dimension and contents of integer array IAGG and 

recompile IDMTQ4. IAGG(I) = 1, 2, 3 or 4 according to whether co11DDodity I 

falls under primary, manufacturing, construction or service sectors 

respectively. If IDIOM is being run with fewer than fou.- cotmnodities, I 

suggest removing the cal 1 to IDHT~4 within TABULA, by inserting a C 10 

column 1 of the cards concerned. 
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Table 4: DATA OUTPUT BY TABULATE COMMAND 

variables output 

import vomume 
duties at base rates 
output vomume 
import t ati o 
quota races 
import values 
import price 
production price 

world price 
import price 
production price 
absorption price 
tariff rate 
import volume 

production price 
home prices 
import prices 
export prices 
absorption prices 

output volume 
price 
output value 
profits 
disaggregate investment 
(up to 3 asset groups) 
total investment volume 

total investment value 
.average price 

output volume 
investment 
employment 
hours 
w-age rate 
7, growth of men 

output 

hours 
productivity 

t,. output 
stock-building volw:ae 
stock-building value 
value of stocks 

QH!J 
QHTZ*QH.<1 

Q 
QH.<1/Q 
QHQ 
QH~*PQH 
PQK 
PQ 

-PFH 
PQi.1 
PQ 
PQH 
QHT~/QH!I' 
QH~ 

PQ 
PQHH 
PQH 
PQX 
PQH 

y 

PY 
Y*PY 
yp 

Yv 

yv; 
NY 
E YV*PV 

ratio of value/volume 

y 

YVfl 
YEfJ 
YH 
PY~ 

% t,.YE~ 
% tdYE~*YH) 
% t,. (Y/YE0*"fH) 

y 

Y-YLl 

YS } YS*?YS 
BY':.(/ ,NBYS-2) 

disaggregatea 
by stock 
type 
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Table 4 cont'd 

DC (a) summed over income groups 

(b) 

DSC (a) 

(b) 

R 

x 

---

commodities 
imports (direct) 
other value added 
tax (base year rates) 
total volume 
i~~orts (direct) 
value-added 
taxes in total (value) 
taxes disaggregated by tax 

type 
total value of consumption 
price 

consumption by each income bracket 

by 

all 

income class 

volume of consumption 
value of consumption 
price 
volume p.c. 
value p.c. 
no. of consumers 
PDI p.c. 
RPDI p.c. 
total wealth 
wealth p.c. 

consumers 

volume of consumption 
value of consumption 
price 
PDI 
RPDI 
expected RPDI 
% t:, PDI 
% t:, RPO! 
% t:, consumption 
wealth 

NO PRINT OUT 

exports by group and area 
export prices by group 

i (QCC] *C 1 
RCB ( , "IMP" )*C at 
C - rows 1,2 and 4 >constant 
CTZ*C J prices 
c 
RCB(, "IMP" )*C*PSCM 
RCB(,"WAGE")*CEf/J*AWC 
er¢ t current 

PC*C 
PC 

DC 

DSC 
DSPC 
DPCE 
OSC/DPOP 
DSPC/DPOP 
DPOP*lOOO. 
DPDI/DPOP 
DPDI/(DPOP*DPCE) 
DPW 
DPWOH 

SC 
SPC 
PCE 
PD! 
RPDI 
EPDI/PCE 

PW 

x 
PX 

prices 
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Table 4 cont'd 

PX 

PE 

T 

v 

YULC 

export prices (current, 
lagged 1 and 2) 

export taxes 
compet itors1 prices 

(current, lagged 1,2,3) 
export vomume 

average wage (current, 
lagged) 

total employment 
total unemployment 
% ti 
%ti retentions 

taxes by expenditure 
category 

(O classification) 

social investment, volume 
industrial investment, 

volume 
total 
social investment, value 
industrial investment 1alue 
total 
asset price 
total tax 
tax rate 

output, value 
material inputs, value 
wage bill 
profit 
direct imports 
other inputs 
taxes on labour 

taxes on output 
taxes on input 
tot a 1 taxes 
unit labour costs 
average wage 
industrial price 

Q (a) co11UDodity balances 

-~ 

consumption 
government 
investment 
stock-building 
final demand (home) 

PX,PXL1,PXL2 

XT~ 

PClj'!,PCLl,PCL2,PCL3 

Nt X 

PE, PELl 

E 
UE 
%ti PCE 
% ti RET 

T() 

[VKCl*K 
V - row 1 

I v 
I row (I-3)*PV 

r 
PV 
VT'/J 
VT'/J/row 6 

Y*PY 
[QYC] *PQH 

RYB(, "WAGE")*YE¢*AWY*0.001 
YP+YSA 
RYB(,"IMP")*Y*PSYM 
YR~ - YT~ - rows 3,4,5 
TYB ( , "EMPW") * row 3 

+ TYB(,"EHPE")*YE~ 
YT~ - rows 7,9 
TYB( ,"ADVI")*Y*([QYCj*PQH) 
YT¢ 
(row 3 and 7)/Y 
1000.*row 3/YE(J 
PY 

QC~ 
QG~ 
QV¢ 
QS~ 
I: above 
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Table 4, Q (a) cunt't 

intermediate demand 
home demand 
exports 
total demand 
import supply 
import duti2s 
total output 
total supply 

(b) non-commodity demands and supplies 

UE 

HRP 

H 

QYC 

-·-

direct imports 1 
indirect taxes l 
other value-added j 
foreign tourist expenditure 

industrial employment 
government employment 
household employment 
total employment 
registered unemployment 
unregistered unemployment 
total unemployment 
labour force 
regist~red unemployment rate 
total unemployment rate 

reciepts by type and sector 
payments by type and sector 

NO PRINT OUT 

input-output flows at 
constant prices 

QY~ 
rows 5 + 6 
QX(J 
row 7 ~ 8 
QM¢ 
QM~*QMTZ 
Q 
rows 10 + 11 + 12 

disaggregated by the classes of 
supply and demand used in part (a) 
of the table 

EY~ 
E~ 
EC~ 
E 
UE 
LF - E - UE 
LF - E 
LF 
UE/(UE+E) 
row 7/LF 

HRR 
HRP 

[QYC] * (Y] 
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THE ECONOMIC ROUTINES 

The economics of the economic routines has been described at length al

ready. This section is concerned with their programming. 

The SOLUTION phase is controlled by subroutine SOLVEM. It interprets 

directives and passes control according to them. It is basically a house

keeping routine, having more in common with INPUTM than anything eJse. Two of 

the routines it cal ls should also be thought of as submaster programmes for 

they control other programmes. These are UPDATE and COMPUT, which preside 

over the economic solution of the model. 

UPDATE is executed once per year; it builds up those components of the 

endogenous variables that do not change from iteration to iteration. For 

example, it hanc.les time t1ends, regression constants, lagged and exogenous 

variables and cumulated variables. The order in which it treats functions is 

controllable by the user, although he will rarely wish to alter it. 

Part of the UPDATing proceedure required by IDIOM is to update lagged 

exogenous data; so that what was once PCLO, say, becomes for the next year, 

PCLl. This process is undertaken by UPDLAG making use of TABLL which contains 

information on the location and nature of all lagged variables required by 

IDIOM. It is necessary to execute UPDLAG before reading fresh values of the 

exogenous data for otherwise the previous current value will be lost. 

UPDATE, which handles function updating, presupposes that current variable 

store contains data from the last solved (or initialized) year, and corres

pondingly, for lagged values, that, say, PCLl ccntains PC from two years ago, 

etc. Consequently UPDATE must be executed before UPDLAG. This is guarranteed 

if the directive UPDATE ALL is used, but not otherwise. 

The UPDATing of lagged endogenous variables, inclt•ding lagged macrovari

ables 1s undertaken at the end of UPDATE. Again, information in TABLL is 

utilised. 

• 
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UPDATE keeps a record of what has been updated in order to pre•ent things 

from being treated twice and to flag things that have been oaitted. Also 

where parameter aatriccB have been coepressed, UPDATE "decoepreaaea• them (at 

the end of the stack, ZZ) before entering the routine that uses/updates them, 

and then "recoepresses" thea afterwards. This is done by CMPFUll. 

The computations within the iterations are controlled by a.D'Ut. As with 

UPDATE, COMPUT tests that every function 1s computed precisely once, 

dE:compresses 

ordering. It 

tests. 

MAKING CHANGES 

and re~oapresses para11eter matrices, and allows 

also permits debugging tests and calculates the 

changes ln 

convergence 

The User's Manual describes the technical aspects of aaking changes to 

IDIOM. Titis section offers s0111e advice of a more homely nature. 

Changes to C'Xisting functions are by far the easiest to ezecute. They 

involve alterations to functions in UPDATE, COHPUT, and conceivably, TABULATE 

sect ions of the progra~. Before making changes ensure that the existing 

progra11'1Tle is perfectly understood and ensure that no dimensions are to be 

changed. Titereafter it is just a question of care and thorough testing. 

Next 1n the order of complexity are changes involving new variables 

either exogenous or endogenous. These require, in addition to the steps for 

the simple changes, alterations to the various tables. This 1s so that IDIOM 

knows how much space to devote to the new variable etc. Obviously if the new 

variable is endogenous, new subroutines ln UPDATE and COMPUT are required 

also. The IDIOM tape contains a preprocessor programme to help vith the 

introduction of nev variables. 

• 
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Finally there are changes to the housekeeping operations. Neither of the 

vth~r ~crt~ cf ch~ng~ !5 fnr the beginner to carry out, but these housekeeping 

changes, in particular, require great experience. The complexity of any 

change depends on its nature, but one should not consider making any alter-

a tions until the present structure is toal ly understood. The housekeeping 

programmes are extensively interlinked and one should be sure to have found 

all uses of a particular routine before editing it. Care should also be taken 

not to violate the 0verlay patterns where OVERLAY is used. 

It is not worthwhile to give examples of FORTRAN changes - each user's 

circumstances will be unique - but we might note here that it is possible to 

check individual economic subroutines using the directive stream alone. For 

instance, suppose that we wished to test a new formulation of the import func

tions, which involved changing IDHSQH. We may use the instructions: 

READ Q,QH,QX,PQH,QH'11,PQ 

FOR ITER 1 TO l 

COMPUTE C1:f ~ 

DISPLAY VARS QM~ 

DUMP 

ITER 

This first line initializes current data to convenient values. (Since IDIOM 

allows one to input values for variables several times over, there ~ould be no 

need to remove the read statements used in the basic run - i.e. the run with-

out the contemplated changes. The additional read conunands and data may just 

be tacked onto the basic conunands). It then entPrs the iteration loop, solv<'s 

one iteration, and displays the results. The DUMP is not necessary, but it 

would allow one to check that BQH and the various data had been correctly 

constructed. After one interation, one could then cl1eck the rasults by hand. 

Note: The data on 
ization and 
UPDATE. The 

-- -

lagged prices and tariffs would come from the 
would ~ave been incorporated into the function 
extra read refers only to current variables. 

initial
during 

• 
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IV; THE TEST RUN 

In this section we introduce the test run. The directives and data for 

the run are provided on the IDIOK tape, and the first task of any potential 

user is to ensure that he can (a) reproduce the test run; and (b) understand 

what the various elements of the input and output mean. 

As might be ~xpected by any experienced-model builder, the preliminary 

experiments with IDIOM, on which this handbook is based, shoved up certain 

infelicities in the test job and in IDIOM itself. Most of these have been 

corrected, but in order to expedite the production of this document, not all 

have been so treated. Consequently the test-run has some rather silly 

aspects, and these are noted as we go through it. Although they render the 

economics very dubious, however, they do not affect the purely computing 

aspects of the exercise, and so this section may still be used as a guide to 

working with IDIOM. 

Nevertheless, if the user is to replicate the eT.T-c?riments outlined here, 

he will need access to the preser.t version, warts and all. This is acceptable 

for personnel in UNIDO, where the current versions may be permanently stored 

on tape, but it is not satisfactory if IDIOM is to be transferred to other 

machines. Hence, for users outside UNI DO, I suggest that the errors known 

currently be corrected, and that this section of the handbook be rewritten 

using the correct mode 1. As already indicated, this will change only the 

results, not the user-processes. 

THE TEST RUN DIRECTIVES; TABLE 5 

The directives for the test-run are stored on file JRMS.IDIOM.DIRECT on 

the IDIOM tape. 11tis section describes then in detail - not just so that they 

may be understood per se, but in order that the user may appreciate at least 

some of the reasons why they are as they are. 

-·-

• 
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Table 5: IDICll DIRECTIVES 

IDIOM - ORIGINAL - DIRFCTI~E~ 
SWITCH ABCHEC~ ; SWITCH NQ ECHO ; SVITCH AB(~T -1 ; SWITCH IUHP 
NA~l U~ER AUAP ~JN 1 TITLE •I~Ic• werslcn 3 final test run• 
SETlF DUMP lARLES TITlES ; I C 11 
I C: 4 ; I Y 4 : I C 2 ; I G l : I R 5 : I H 4 ; I ~ 1 ; I V 2 
I F 1 ; t X 2 ; I '1 2 ; I E 1 ; I D Z ; I T J ; I A J ; I IC 1 
rut.cTION c,o LLIN 2 FIXH ~ ... FIXQ 1 ; FlNClION FQ" LLIN 1 
FUKCTION FY L~AT ? : FUf.'CTIO., YV NCL 1:1-FIX ?:2 
FUt.CTICN V I~IDL 1 LFEE 2 ; FUNCTHJN T AIV# l SPEC 2 SUBS 3 
FUNCTIOU YtO RE:CU 1,2, 3 ~-LIN 4 ; FUICTI U 'YS FIJ 1 
FUt.CT ION tC LES ? ; . FUN\"":" ION CSC L!'HU• 1 
FU~CT!ON F UAGE 1 ITAX 2 fROF J l~P 4 GCOD ~; fCNClION XA LLIN.1 
FUNCTIO~ PX LLUH? ; FUNClt~N PE EXGV ? ; FUNCTION QYC NULL 1 
FUlCTION YULC ~CTU 1 1 ~,4 ~~~ 2 ; FUt:CTICN Q IDEH 1 
FUlCTION UE SI~P ? ; FUNCTICN H~P ~lft.L 1 
FU~CTION H HCUS 1 CCRP 2 c~ov 3 ROW " 
CONVERT R Y FULL CONVERT ~ C PJLL 
CCNVE f1 Q Y FULL Cf'JflVfqy C C FULL 
CONVERT Q G nJlL CCNVERT C X FULL 
CONVERT Q V FULL C~NVERT V K FULL ; 
CONVEFT E Yf AOD CCNVF~T E CE ADD 
CCNVERT H R FULL CGNVERT D P FULL 
CO~FFESS PAFS YV,HRP 
INPUl 

CCfl.VEF'!' 
CCNVERT 
CCNVERT 
CC NV EH 
CCN\IERl 
CUVEH 

R G FULL 
K 0 FULL 
Q S FULL 
Q YP FULL 
E GE ,DC 
CC YS IDENT ITY 

~EAL spx,orE,w?nP,PW,PWFH,SPC 10000,~oooc,2eooo,soooo,1ccc,3147z 
RE~L ~PY~,SPC~,S?GM 100,SOn;lOO ; ?~~l ~V(l 100 WF~t 1 
REAL E~FY,E~PC,~MFG,~~Pl,UNfH,EHe 202i4,10C,436~,241J9,~0C,24739 
REIL WAGY,WAGC,WAfr.,WAGE 2f000,13~,€0C~,~21JO 

REIL CtF,SC,sr.,sv,s~.~X.SM ~o7e~,31472,5CS~.~~~C,450,112if,10a87 
RE~l GDPE,SCf,SGB,SVe,sse,sxe,s~B f07ef,~147£,9~S~,5380,4~0,112?5,lOee7 
R£1l ~UC,PCE,P~G,F~V,PSS,F~X,PS~ 1.,1.,1.,1.,1.,1.,1. 
REAL FSYM,PSCH,PSG~ 1.,1.,1. ~yw,sc,,sGr 100.,foo.,100. 
RE#.L HUCL 1 PCEt,P5GL,PSVl 1 FSSL,FSXL,FSML 1.,1.,1.,1.,1.,1.,1. 
~EAL EX,EXL1,E~L2 1.,1.,1. ; ,EAL AV,#W~ 1 #WC,AWG 1300,l~OO, 1300 1 1300 
REAL FDI,FPC!,P~IL,RDI1,Rtl2 ~4€22,34€~£.~lfl~,~fi,~JJ 
lNlE~[R Y~72,Y~70 1,1 : REAL SFY,SM 108E7.,1oea1. FUP 1. 
SELECT INFUT 2 CA~DS 
REPt Q,CCO,QGO,QMO,QSO,QVC,CJO,~YO,PC,FCH,FC~,FCX,C~To,trtz,~MQ 
RE#.D CXTO,QXTZ,Y,YL1,Yl2,YL3,YEO,Y~Ll,YP 

SELECT IMPUT 2 GE~ ; ~EAD YV 
SELECT INFUT 2 CA~DS 
READ YS,PY,PYVP,PV~,PYV1,FYV2,PYE,YPC,YTO,YTZ,C,PC,c"o,CTO 
READ CTZ,G,FG,GRO,r,TO,GTZ 
SELECT INPU1 2 GEM ; "EAD HFf.,HFP 
SELECT IN~UT 2 CA"DS 
REAI H,fiYO,RCO,~Go,s,v,v~o,rv,v10,vTZ 
SELECT INPUT 2 GE~ : Ff PD X#. 
!ELECT INPUT 2 CA~DS 
FEAD FX,r,PfM,E,EYO,ECO,~GO,C,TQMO,TYC,lCC,lGO,lVO,K,TQre,TYB,TCB 
REAt lGe,lVP 1 TQX9 
SELECT INPUT 2 GEM ; 
SELECT INPUT 2 CARDS 
SELECT INFUT 2 r,r.M ; 
!£L£Cl !~PUT 2 ~ARDS 
SELECT INFU~ 2 GE~ ; 
S[LECT INFIJT 2 CAl'DS 

f<EAt ~Y~,~CB,RGP,Q~C.~tC 

; PEAD YQC . 
READ ccc,ccc,csc,Q~c,Qxc 

: READ VKC 
R!:AD CYFC 

REAI TITLES Q,Y,r,c,R,H,5,V,f,X,M,~,D.T,A,, 2 
~Elt FA~S C¥~ LLIN 2 FIXQ 2 FIX~ 2 QMQ 2 
RFlt PARS FQM LLIN 2 FIX 2 Ff~ 2 

---
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Table 5: IDIOM Directives (cont'd) 

ID!OH - ORIGINAL - DI~ECTIVES 
REID PARS YV NCL 2 FIX 2 ; ~E,D PARS ~ lFEE 2 

&._0 P.~ID PARS PY LMAT 2 LKEY 2 llH 2 llK 2 FVA 2 PR~ 2 
READ YH,YHll,P.,PM,T,TO,YULC,YFXP,CEO,CECE,GEO,GEOB,HPD,V~O,RVO,UE 
REAt lF ,PE ,P£ll 
SEtECT INFUT 2 CARDS ; FEA! RVE 
REID PARS DC LES i LLIN 2 FIX 2 DUR 2 

65 RFID PAFS FE PHIL 2 SARG 2 fXGI 2 EXG~ c 
RElt PARS DSC lEXW 2 LNM~ 2 lRl~ 2 ll1W 2 ll~W 2 ll~J 2 
REID FAFS UE V1RP 2 ; REAr PARS YEO RECU c LLIN 2 
R£AD t~,DBT,H 
SELECT INFUT 2 GE~ ; fiEAD CAE,ttB,DRC,HFC 

lJ) ~ELECT INPUT 2 C~RDS ; READ T'XO,F,HH,P~S,YSA 
REID FARS YS FIX 2 ; PEAD ltl,Pt2,tI1,Dl2 
Rflt PARS XP LLIN 2 ; PEit PPRS PX LLt~ 2 
RFlt PCLO,PCLl,?CL2,PCL~,~~L~,P~Ll,FWl2,FaL3 

75 
REAC FCH1,PC~2,XTO,XT01,Xl02,PXL1,PXL2 

~ REAt tC,DPOP,DPDI,D~C,D~Fr.,CPCE,OF~,DFWf. 
REAl TXFD,TXFI,FCET 1.,1.,1. 
REAL FET,RETL .3,.3 POP 5~.765 fiINT,F~Cf .1,.1 
INTEG~R PEAS 1970 CEAS 1970 
SVITC~ PRINT ; SWITCH PAGE 

80 INTEGEF STAFT 1973 
dump 
SCLVE 
CRITERION Y 10. 
FOF YEAF = 1 TC ? 

..85 l1Ptll1E ALL 
SELECT !NFUT 2 CAqns 
RFAt PCLO,PwLO,AD1,AD2,DI1,DI2 
FCF ITEF = 1 TC 40 
COMPU1E ALL 

.2Q. LOCF ITEF 
SELEC1 OUTPUT 15 DUMP 
FUT HL 
COl"MENT IlERATim1s DCNF. AND RESULTS tU!HfD 
LCCF Yf.AJ; 

95 ~WITCH NO DUMP 
At;H YSE 
!ELECT INPUT 15 DUMP 
fElECT CUTPUT 3 PHINTER 

ioo 
G£1 All 1973 
T~fUlHE Pll 

r-- GET ALL 1979 
THULITE ALL 
VUUE C,Q,Y 
FlCl SC,::. FC 

105 PLCT SPC AGAINST POI 
FIUSH 

• 
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Note: Many lines contain several instructions; they are separated by 

Line 1: Global switches 

ti• II , . 

ABCHECK: checks array overflows. It is essential when new jobs are being 

set up, for it traps at least certain coumon dimensionary errors. 

NO ECHO: does not reflect subsequent comnands, It is probably best to 

set ECHO at first, but subsequently NO ECHO economizes on output. Note: 

NO ECHO is, in fact, the default setting. 

ABORT -1: continues execution after any non-fatal error. This allows the 

job to proceed as far as possible; it will stop only if the operating 

system finds an error. A consequence of this is that if an error occurs, 

control is not handed back to IDIOM, and so, IDIOM diagnostic dumps will 

not be provided (see Practical Advice). 

DUMP: provides a dump if IDIOM detects any error. Redundant if ABORT -1 

is set, but essential in the early stages if ABORT n(n>-1) is set. 

Other switches are set to default values. 

Line 2: 

Identifying Notes - obvious. 

Line 3: 

SETUP TABLES: an essential comnand instructing IDIOM to set up internal 

tables necessary for data. The key words DUMP and TITLE set up additional 

auxiliary files (~ in IDIOM work-space) for dum~ing results and storing 

titles. 

#o 11: the first of the # cO'lllllands that set up dimena.ions. the value 

for # ~ has to be 11 for IDIOM version 3. 

• 
I 
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Further # commands: for example, there are four industries, four com

Note, there must be one # command for modities, two export groups etc. 

each IDIOM classification. 

Line 6: 

Import FUNCTIONS are defined. Commodity 1 has exogenous output, with 

imports meeting the difference between demand and supply. Commodities 3 

and 4 have exogenous imports and commodity 2 a log-linear import func

tion. (Note: the order of these declarations does not matter.) Import 

price FUNCTIONS are also defined, with log-linear equations for all com

modities. 

Lines 7-15: 

Further function definitions - one for each of the functions defined in 

the handbook. Features to note include: 

FUNCTION YV (line 7): YV is a two dimensional array, (NY, NV). For all 

industries asset 1 is determined by a neo-classical function, and asset 2 

as a fixed value. 

FUNCTION T (line 8): defines the order of the indirect taxes in the tax 

vectors: ad valorem taxes, specific duties and, finally, subsidies. The 

ways in which each tax type is handled is entirely determined within 

IDIOM; this function merely specifies their order in the various vectors 

and printouts. 

FUNCTION DC: all commodities for each income group use the linear expen

diture system, with parameters specific to each individual flow. This is 

ensured by the "LES ? : ? " part of the command. The subsequent "UNIF ? : ? " 

is entirely redundant in this case - because "?" means "all el\'..ments not 

yet specified", but since the LES takes II? II . , there are no unspecified 

elements for UNIF to handle. (If, on the other hand, LES took the control 

"1:? 11 - 1.e. all commodities for income group 1 - the "UNIF ?:?" would 

entail using the parameters for income group 1 for consumption by income 

group 2 also.) 
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Lines 16-21: 

CONVERT commands defining the storage method to be used for each con

verter. E.g. converter from Y to R, RYB, u: to be stored full. Any 

matrix having fewer than one third of its elements non-zero may be stored 

in less space in SPARSE form than in FULL, although the packing and 

unpacking of sparse matrices involves a small increase in execution time. 

In lines 20 and 21, certain converter matrices are defined as either sum-

mat ion vectors (ADD) or identity matrices (IDENTITY). These require no 

store within IDIOM or data input, their operations being entirely defined 

by the nature of the matrix. 

Line 22: 

This COMPRESSES the parameter matrices YV and HRP. This is of no con-

sequence to the user, but economizes on IDIOM's use of store. Note that 

no saving of store is made if only one matrix is compressed. 

Line 23: 
\ 

INPUT indicates the close of the INITIALIZE phase and the start of the 

INPUT phase. It i:ould be followed by SWITCH instructions if different 

switches were required in the INPUT phase from those defined earlier. 

Lines 24-34: 

These initialize various scalar variables. Each REAL instruction com-

prises a list of n names followed by n real numbers, although where free

format directed input is available the decimal point in the latter is 

optional. 

Line 35: 

This initializes the integer scalars YA72 and YA70 and then, after 

some further real variables. 

Line 36: 

II• II 

' ' 

This ia the first of the SELECT statements which open data-streams for 

input or output. In this case stream 2 is opened for input in card image 

form (80 characters per line, max.). Matrices read under this instruction 

are read according to FORTRAN conventionfl; thus matrix X of dimension 
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(NX,NA), for instance, would be filled up in the order 10,1), X(2,l), 

X(3,l) ••• x<u.1;, x(1,:d, xO,z). .. X{fiX,2), x0,3). •. X{iii.,iiA). chere 

is no need to start each new column on a new card, although doing so may 

improve the legibility of input stream. 

Line 37-38: 

Read instructins for data 1n card image. 

Line 39: 

Stream 2 1s selected again, but the argument GEM changes the nature of the 

reading. Under GEM aatrices must be preceded by their dimensions and are 

read by rove: i.t. X(l,l), X(l,2), X(l,3) ••• X(l,MA), X(2.l) ••• etc. 

Lines 40-54: 

Various SELECT and READ instructions for variables and converters. 

Lines 55-56: 

Input fr011 stream 2 under card image is selected again, but now titles are 

read. The "2" at the end of the line is not required here because stream 

2 is the current stream, but it would be possible if required to have 

stream 2 open for data above and yet to take titles from, say, stream M. 

This would be done by replacing the 11211 in line 56 by an "M". 

Lines 57-60: 

These lines read paraaeter matrices frOll streaa 2. Again the "2"s are 

redundant since stream 2 is current. Each instruction involves several 

key words: first the name of the function then the nalM!& of the various 

functional fonts to be read under that function. Mote that, for each 

functional font specified, a complete parameter aatrix is required (i.e. 

parameters for each flow). IDIOM reads these, discarding those rows that 

it does not require according to the FUllCTION definitions. For example, 

line 57, tells IDIOM to read four co.plete aatrices of iaport paraaeters. 

It does so, and then selects the paraaeters for group 1 fr011 the FIXQ 

matrix, tho•e for gY.·oups 3 and 4 from FIJM and tho•e for group 2 from 

LLIN. The LLIM specification requires 8 parameters, so BQM, the paraaeter 

matrix for iaports, becomes a (4x8) aatrix within IDIOM, with a full 

second rov, but information in only the first coluan of the other rows. 

The inforaation read for the QMQ optio~ is discarded entirely. 
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Lines 61-77: 
Further data reading. Rote that the SELECT instruction on line 63 is 

redundant becau11e it is identical to the previous SELECT. As is clear 

fr~ these lines, the various read options may be intermingled. 

Line 78: 

Initializes PBS, QBAS 

Line 79: 

SWITCH ca..18nds for the SOLUTI05 phase: PRINT instructs IDIOM to output 

details of each iteration and PAGE instructs IDIOM to 9>Ve to the top of 

the next page of the currently selected output stream. 

Line 80: 

Initializes the start year of the run. 

Line 81: 

This instructs IDIOM to dump the contents of the internal arrays out on 

stream 6. It allows the user to check that initi.:tiization has proceeded 

correctly. It wonld not be required in production runs. 

Line 82: 

SOLVE denotes the end of INITIALISE phase and the beginning of the 

SOLUTIOR phase. It could, without harw, have been inserted before the 

SWITCH ca..18nds on line 79. 

Line 83: 

This defines the convergence criterion. In this case only Y is used and 

convergence is said to have occurred when: 

1V (Yi (I) - yi-1 (1))2 ~ 10. 

I•l 

Where I counts over inclu•trie• and i o-.er iteration•. Rote that more 

variables could ha-.e been con•idered and al•o that in a•se•sing the 

convergence ... riterion no •caling occu1·s; i.e. the criterion must be 

measured in the same unit• a• it• variable. 

• 
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Line 84: 

Th~ y~~~A for solution are defined here. IDIOM is solved for seven years, 

1 to 7, where 1 refers to the START year 1973. 

Line 85: 

UPDATE ALL instructs IDIOM to update all functions and to do so in its 

default order. Note that this is done before year 1973 is solved. Hence 

the initialization process should leave the store looking as though IDIOM 

had just solved 1972. 

Lines 86-87: 

Certain exogenous variatles vary from year to year. IDIOM is instructed 

to read these from stream 2 in card image. In this case it is only 

foreign vari~!>les and expected output that are so treated, but in prin

ciple any variable could be reset here. Of course, stream 2 must contain 

the requisite information for all the years of the run. 

Line 88: 

The start of the iteration loop. Up to 40 iterations are to be allowed 

for convergence. 

Line 89: 

COMPUTE ALL tells IDIOM to execute all the SOLUTION routines once in the 

default order. 

Line 90: 
This denominates the end of the iteration loop. Mote that it has the name 

used in the FOR statement to which it refers; in this case ITER. 

Lines 91··92: 

This select9 an output stream as current. 11lis is stream 15 which has 

been set-up as a binary dump file in line 3 above; the option DUMP 

instructs IDIOM that output to it •ust be in binary form. The actual 

dumping is initiated by PUT ALL on line 92. 

Line 93: 
This defines a c0111ment which may be up to 80 characters long and which is 

output to stream 6 vhereever the command is encountered. 
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Line 94: 

'nlis defines the end of the YEAR loop. 

Line 95: 
'nlis SWITCHES off the dump on streaa 6 on the detection of an IDIOM error. 

Line 96: 

ANALYSE ends the SOLUTION phase and cOlmlences the AHALYSF. phase. 

Line 97: 
'nlis SELECTS the binary dump on stx·eam 15 for OUTPUT. The results dumped 

there, year-by-year, are nov to be read in for analysis as required. 

Line 98: 

'nlis SELECTS output to stream 3 and defines it as a PRINTER stream. 

Lines 9~-102: 

GET ALL 1973 instructs the analysis prograaaes to read into core the whole 

of the dump for 1973 and TABULATE ALL requests the fullest set of cross

section tables possible. LinPo 101-102 replicate this process for 1979. 

One could use TABULATE to print results on any particular set of functions 

or just to produce a table of macro results. 

Line 103: 

VALUE is a time-series cOlllll8nd. For the three variabJes mentioned it 

produces a time-series of their value for the whole of the period covered 

by the dump being used. Tables appear with headings, and with titles as 

defined in the "read titles" instruction. If none have been defined for a 

variable that is to be printed, the title space is left blank. 

Line 104-105: 

'nlis produces a rough line-printer graph of current consumption against 

current personal disposable income. 

Line 106: 

FINISH. 'nle end. 
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THE TEST RUN INPUT 

The 4:iles required for data input are all contained on the IDIOM tape. 

They are listed at the start of the Manual as files 12-15, and file 17 of that 

tape. Their uses are fairly obvious from the descriptions given there and the 

information given above in this document. One feature requires note, how

ever: the test data are given twice. One version, .FULLDATA, is annotated 

while the other, .TR~NDATA, has had all explanatory notes removed, ready for 

input into IDIOM. When the new user is checking through the test model he 

should use the former, for it is much clearer. Unfortunately - and contrary 

to the advice given in this handbook - the notes in FULLDATA are not confined 

to any particular set of columns, so that moving from FULLDATA to TRUNDATA is 

a very messy process. 

Annotation must, however, be removed before an actual run, as otherwise it 

would be read as data. 

The data for the test job contains (at least) one error. The matrix of 

consumers' expenditure parameters is of dimension (ND,NC,NBDC), with ND=NC=2. 

Hence, it expects parameters to be offered in the following order for each of 

the options input: 

parameters for flow (l, l) 

parameters for flow (2,1) 

parameters for flow (1,2) 

parameters for flow (2,2) 

That is input varies most rapidly over parameters required by the option 

and then by the first dimension and finally by the second. (Compare input 

into BXA or BYV.) 

Unfortunatf'ly, however, the test data appear with the second and third 

components reversed; i.e. with ~he uecond dimension varying more rapidly than 

the first. For the LES, where there are across-equation constraints - namely 

that, assuming all commcdities use the LES, 

• 
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this reversal leads to nonsense. 

THE TEST RUN OUTPUT: TABLE 6 

Part 1 
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all I 

The output starts with titling information and then sunaary statistics of 

the size of the model. This is followed by the first of the diagnostic prints 

from FREERD. (Ideally there is no need for these once we are sure of FREERD. 

It should, therefore, be suppressed.) 

Part 2 

This is the last of the FREERD information, followed by the start of the 

DUMP requested at the end of the INPUT segment. 

Parts 2-8 (THE DUMP) 

This starts with various control data. These are of interest only if one 

underst8n<ls the structure of INPUT - especially the parts interpreting direc

tives. If one does, their meanings are clear from the FORTRAN sources. 

Following these data come: 

TAB LS Part 2 
TABLE Part 3 
TABLF Part 4 
TABLG Part 5 
JSW Part 6 
TAB LO Part 7 

and zz Part 8 

These have been described under "interpreting a dump" on page 126 above. 

Note that most tables include some spare space, so that additional variables 

and functions could be incorporated, if necessary. Note also that at the end 

of ZZ numbers such as O.SlSE-84 appear. These are the real representations of 

the integer values used in the storage of sparse matrices. 

Finally in part 8 there is thP. start of the list of uninitialized 

variables. 
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Part Y-lU 

The list of uninitialized variables 1s completed and an error message 

printed out. The severity code is 4 - non-fatal - but if ABORT were set to 1, 

this would ~e sufficient to stop IDIOM. One should check the list of uniniti

alized variables for any important variables, and ultimately attempt to elimi

nate it. 

Following the error message 1s some more input information. This arises 

as the exogenous variables PCLO etc. are read. Finally, there is the iter-

ation detail followed by a convergence message. 

peated for every year of the run. 

These are, naturally, re-

The iteration detail is fairly obvious. Variables are called by their 

macro-names and the criteria correspond to those declared in the directives. 

These prints-out can often be useful if the programme crashes, and also if 

non-convergence appears to arise because of cycling. 

The Final Tables 

The rest of the specimen output comprises the cross-section tables for 

1973 (TABULATE ALL) and the few time-series results reqt1ested. 

First 1s the macro-table. It comprises various macro-variables, with 

growth rates calculated, followed by four sector aggregate results. It is 

plain from the result that the test run, while being loosely based on the U.K. 

economy, does not fit very well' This is mainly because of poor parameter 

estimates rather than any known model defect, although as noted in the intro

duction to this section, problems do exist. 

Next there fol low the various cross-section tables for 1973. These are 

produced by TAB:JLATE ALL. They come in the order of the functions (see 

Manual, Table 3 or Table 4 above). Table 4 also defines the information 

generated by each separate TABULATE command. The tables require little 

comment, being largely self-explanatory. However, we should, perhaps, note 

thf' absurdity of the consumption results in which the POI of the ostensibly 
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GCF :!~E!7. SC 203??. sv 122H. sx SS61. SM 17279. Ptl 209f4. WAG 227S7. BT -1H5. EM 17769. HUC 

Corvergence tast on Iteration :! for Y Su• ot equarcs 20H28.5 at1olute change• 411.2070 : • 111111 

GDF 35029. SC 2019e. sv 1248E. sx $924. SM 174?1. PDI 20360. WAG 22707. 1!1 -7720. FM 17976. HUC 

Ccrvergence teat on l ter•t Ion .\ tor Y : !u• or squ•rea - 853EO. 06 •a• abeolute change • 213.15797 
GCP ~'i41E. SC 20JEO. sv 12EOSl. sx sess. SM 17739. FtI 20fl3. WAG 230f4. r!T -79H. EM 18096. HUC . 
Cor11er1ence test on l teratlcn 5 for Y : Su• of squares . 9306.828 111ax at1olut• chang~ • ~?. 4f;41!4 
GDP 355SH. SC 20573. sv 12700. SX SEES. SM 17E37. FDI 20815. \.IAG 23JJJ. Bi -7991. EM l8180. HUC 

Corvergence test on I ter• t Ion 6 for Y : Su• or squ1re11 . 1839."' 58 111ax absolute change• 41. 0 9?66 
COP ~5f20. SC 207~2. sv 12-s8e. sx see4. S!'I 18055. HI 20943. WAG 2J"'S2. PT -ein. f.M 181 73. HUC 

Co1we rgence test on lteretlcn 7 ror y : Su• of squires • 152"'.295 .. aa abeolute ch•nge • J0.42969 
G!:'F !Se04. SC 20!;10?. sv 12695. sx HE 1. SM 11eso. FDI 2101 l. I.AG 23606. BT -7976. El'1 18176. HU.: 

Co~vergence test on lleretlon 8 for Y : Suw ot squares • 1003. t 01 ..... •t•clute change• 24.6<\l!!<\4 
COP ~S?J?. SC 20849. sv 12707. sx SE56. SM 17966. HI 21005. W~G 23~S6. B1 -8098. EM l1H87. HUC 

Co1we rgence teet ~n Iteration 9 tor Y : Su• or square• • 640.34015 •a• atsclute change• 20.1601E 
c:i: ·35632. SC 208!9. SV 12717. SX Sl!fJ. SH 18C6e- PDI 21001. WAG 23600. BT -821 ~. EM 18196. HUC 

Cc~ver~ence teat on Iteration 10 tor Y : Sus ot squares . 8l.9178C ll'llK atsolute change • 7.031250 
G~P 35579. SC 208 :!l • sv l 2725. sx ses1. SM 18119. F DI 2100 5. WAG 2JE14. 1"1 -e212. El" 18204. tlUC 

Con1oerge11ce teat on .1 teret Ion 11 tor Y : Su• of IQl~are• • 6.226120 ••x ateclute c~ange • 1.683594 
CI>P ~!ff.-. SC 20!32. sv 12727. IX ueo. a" 18147. PDI 21012. WAG 23626. BT -8301. [" 1920E. HUC 

••• Ccnverged after 11 Iterations In 1979 ••• 

•• Warning : DU"P aelected for OUTPUT la not ••PtV 
••• ITERATIONS DOrlE AND REfULTS DUl"FED ••• 

'"'! 
Cl> 
a" ,...... 

0.984 ~ 

°' 
;I 
~ 

'"'! 
~ 
In 

" 
::o::i 
c:: 
::i 

~ 
" "'O 
c:: 
" 0.981!1 -n 
0 
::i 

o.962 " . 
Q. .._, 

""" 0.950 ...... 
w 

0.948 

C.950 

C.9~2 

c.954 

11.955 

o.9se 

0.955 

o.tse 



Idlo1: verahn 3 tltul t••t rill' 

GDP 

1970 i:r-lc•• 211141 
C:11r-r-ent prlcea 28ZH 
Pr Ice lndlcea 1. 004 
Int la tl on rat•• 0 .43 
S gl'01"tll volu•• -44.58 
Cro•tll tr-o• 1973 -44.!ll 

Part 1 

1. Prl••r-¥ 
2. l"•n,.tectur- Ing 
3. C cn1 t ruction 
4. S•rvlc•• 

Total co111111odltl•a 
tlrec:t l•i:ort1 
Jl\dlrect ta••• 
Cther val11•-add1d 
,or•lgn tourl1ta 
Gtal\d total 

Par-t 2 

1. l'rl••rv 
2. ~.n,.f;cturlnt 
3. Ccnstructlol\ 
4• S1r\llc11 

Tct•l co~~odltl11 
l':lrec:t l•pi:rt1 
Indlrect ta••• 
Cthar- value-added 
Fcraign tour-lsta 
Grand totd 

C1 EllF 

18788 
l7UZ 
0.933 
-8.74 

-40.30 
-40.30 

Conau• 
-pt Ion 

eo 1 
311011 

200 
400!! 
8211 
net 

875 
a 
0 

11311!! 

Total 
111pp IV 

!5!71 
28~20 

4724 
12:94 
!121 c 
eze9 
2422 
eos4 

0 
U955 

GCV'T 

UH 
1CSl4 
1.c9e 
t.51 
s.ee 
s.u 

Gover" 
-•ant 

13~ 
1984 

28!! 
120" 
:Hoe 

c 
1091 
8084 

a 
10'1U 

""' Ill 
(3' 
lo"' 
~ -- ------------------

1973 Uae of r••ourc•• and cond•naed table• AWAP 1 0 O: 0 0 !!5 0\ .. ___ ... _______ -------
INV' 1 ITXB'G EXPCRTI I"PORT! 'TFADE EMPtOYl'l!NT ';} 

~ 

47159 32e 81508 14299 !•lance of trade -e12e E11plov111ent 171527 
""' 4e?c 2ee e9ee 14090 E•port l"d•• 104.2 Un•111i:loy11ent 11401 ~ 
Cll 

0.992 0.87tl 1.04 2 o.t!l!I T erl!la of tr-ade 10 e.1 \Jne11 rat• :sz. 2e l"t 

-1.83 -12.:HI 4. HI -1.48 • changa In tt e.10 Growt~ e11plt -211.78 ,, 
-49. Z? -21. 7e -23. e e ~l .34 c 
-49.27 -27.78 -23.t!I! 31 .:u Cl 

Inve1t Stock final Inter• Ho111a £•port Tot al I111por t h•por t To tat a> 
-.1ant -bd'ng d•••nd de1und d 1111 and cl•••nd cl••an.; 111pply dutl I I output l"t 

"Cl c 

' 20 8!18 4183 4841 730 8871 510 !11 001 l"t 

1157 200 7!14e 115S!l3 23229 !1292 211120 17114 31'1 2S4\S -2089 !I 211!10 2084 111584 81 4724 1!'10 0 4!'174 n 
aoe 100 Sll 7 37112 9859 2!12 !I 123~4 2000 0 lO~U 0 

Cl 
47ll9 328 lt!ltol 2!!701 42!02 eeoe e12\C 41113 412 4!12A!I ,., 

0 0 5289 0 92e9 0 Hes 9259 0 0 -ue 0 2422 0 2422 0 2422 0 0 2422 0. -0 0 eoe4 a 1!054 0 eoe4 0 0 f\054 lo"' ..., 
a 0 0 0 0 0 a 0 a •O • HU 3U 3t\&41 21701 10347 1808 H9'e 131U t\U 84781 

I 



""' ------- DI 

Idlo• v•r•lon 3 fln•l teat run lS?:!I Cc••cdltv l•pcrt• and l~F•rt rat lo• AWAP 1 0 0: 0 0 ~8 
a' .... 
" ------------ -- -------------------------------------- a.. 

I-pert Jhat le• Output I11port Quote I •pert I•Fort Prcdn .. 
vol v•e · ( baH) vc 1 Ulll• rat lo rate• value prlc• price 

1• Prl•er•l•• 1!10 u 4901 1a.1a o. 0 uo 1.000 o. U4 
I • I'! 81\ II fa e t UI' el 17e4 lll! 1 a.ue 1.8e o.o 11!72 0.111 o.aae 
:S. C c1\lt rue U OI\ UIO 0 4174 :s.aa o.o l<H 0.940 O.Hll 
4. lervlo•• 2000 0 1039• ao.21 o. 0 1982 0.191 o.ttl 

;;t 
ct 

~ • Tohl 4813 412 4U8' 10.?G a.o 4304 c.ee• o.aaa " 
~ = 
~ 
" 1 
~ 

,..., 
n 

t~l•• v1ralol\ :S tlnal teat ru" U73 Worl4, l•port '"d tio••atlo prl••• AVAP 1 0 Ot 0 0 .. 8 -------- - " . 
World toper t Freil" Abep11 Tar Ur l•part 
price price price prloe rate volu•• 

Do - ~ .... 
VI 

1. Frl•artea 1.000 1.coc C.El!4 O.EU 0.100 810 
2. l'en11tact1.1r•• 1.000 o. es 1 o .aae o.ae:s o.o 1784 
:s. Conatructlon i.ooo O.S40 o.ea:i o.ee:s o.o 180 
4. l•rvlc•• 1.000 O.S91 0.991 0.970 (1.0 2000 

'total 1.000 o.se4 o.eae o.aeo ~.ou 4613 

Idlos veralon :S final teat r JI\ 197~ Ccoacdltv, I •port and .xpcrt prteea AVAP 1 0 0' 0 0 84 

--- - ---------
Prod•n l'c•• ta port E•port A tap' n 
price• prlc•• prlc•• prlc•• prlc•• 

1. Prl•aTl•• o. H4 o. eee 1.000 1.029 o.u1 
2. ,. m1 v fact w •• o.eee o.e4s 0.!97 1.02s o. ee:s 
3. ('cnatructlon o.ee:s o.aa1 0.940 1.029 o.aa:s 
4. !!ervlc•• 0.991 O.~EI! 0.991 1.012 o.97o 



.... 
Idlo• ver•lon 3 tl"al teat run 1S?3 Induatrlal cutput arwS lnvcct1Hnt AWAP 1 

lfll 
r::1' 0 0 I 0 0 58 .... ---------------------- " (1\ .. Output I Prlc• Output Profit Fh1ed Legal 1otal 1ot •l Av. 

change value ''"' feee velue price 

;I 
" 

1. Prl••rr 4901 S.C72 0.854 3203 19E? 38e 0 38E 3?S 0.982 
~. P'1nufactur ll\g zeue -445.cso 0.874 2308S -419~ 543 0 54;j 533 0.982 

.... 
" 

3. Ccnatruct ion 4H4 -31.213 0.883 4039 48 l 212 0 212 2CS 0.982 
4. ~1rvlces 10394 -159.235 C.991 10291! 1148 1 0 1 l 0.982 

To~al 415285 -445.031! o.e1e 4Cl!JO -eoo 1143 0 1H3 1122 o.se2 Gt 

'"' 
lid c = 
·~ 
'"' .,, 
c 
'"' ---- ..... 
n 
0 Idlo• version 3 final teat run 19?3 tnduatrl•l output, .. plov••nt & 11•11•• AVAP 1 0 Ot 0 OH 

------- ------- -- ::s 

'"' Output :I tnvcat E•s:lcv Hou ra w •11• -Clo II 11 r ll II r I II r 
ch•no• -•ant -•nt r•t•• l"•n Hour• Pl>odtv - .... ...., 

1. Frl,.•rv 4901 e.o? :!8 e 1212 39.1 109e 5. 41 1.88 4.34 °' 
I 2. P'al\ufecturlng 2E4U -445.0t ~43 4605 40.0 1730 -44.40 -48.22 4. 11 

3. Ccnctructlon .4:1•;4 -:'1.21 212 135? 42. f 1424 -2e.e3 -:2.2e 1. I! I! 
4. Service" 10394 -511.24 1 15963 40. 0 1U3 -35.88 -35.118 -34.43 

Total ,ezl!e -4!.04 1143 13142. 40.2 149e -:e.11 -:!8.ao -12.10 

- -- --
Idle• version : final t••t ran 1173 Ir.dvetrlal etockbullalng & ctock appn AVAP 1 0 0 l 0 0 H 

---
C11tp11t Chuo• ' Ccn pr Cur pr Vcl of 

c"•noc •tkbdg atkbdg ctocka 

1. Frl•1ry 4901 281 E.07 20 13 2100 
2. i"anyf'acturlng U4lt! -2Zfl!4 -~e.os 200 171 11000 
J. Ccrutructlo" 4!:74 -207 E -= 1 .21 ~ 4 900 
4. !trv le•• 10354 -HlOE -SSl.24 100 SI 7 5000 

Total 4E2!!e -JS48S -46.04 32f 285 19000 



~ 
Ill 

~-----------------------------~----------------------- ------- a' .... 
!dlca version 3 rln•l tesit run lS?:! Ccnsuwer•' eapendlture ccn• 6 curr price AWAP 1 0 O: 0 0 ~6 ~ 

--------··--------------- Cf\ .. 
Cc 1'11cd l•i:ort Ct her Tax Total I11port Value ia1t•• Adv el !!pee Sub• Tot al 

F• rt 1 -I ti•• v• l .•d ( bHe) volu111e edded -cre111 -Irle -Idles valu• >J 
1. toaeatle 8211 f01 -o:o 0 1502 10014 501 0 8?5 87~ 100 1 -100 8?48 ~ 

~ 
~ 
Ill 

2. Exp. abroad 0 e111 0 0 8771 8?71 0 0 8?7 0 0 1'771 
Total 8211 927! -200 1502 18784 9271 0 87 e 17'2 1 OUl -100 1 71519 

" 
~ ::s 

·~ 
" "O 
I! 

Price " Pert 2 -n 
1. Do•••tle 0.8?4 
2. Eap. abroad 1.000 

0 
::s 
" Total. 0.93:! 
0. 

< taa > taa 
ll•lt l l•lt 

- .... ....., 
...... 

1. Doee•tle 541!2 H:!2 
2. E 1tp. •broad 4 7-SS 3S72 

Total 10280 H04 

-----------------
Idles version 3 tlnel teat run 1973 AGGr•g•t• eon•~•ptlon, dl•po••bl• l ncc•e AWAP 1 0 O: 0 0 SS 

---- -------------------------------------------------------------------
Cone Cent Ccn• Perc•i: Percap Ne ct Ptrc•p Ptrc•p Tot el Percap 

volu•• velu e price vol u111e value consu111 PDI RPDI weal tt- we• 1 t II 

1. < t•• ll•lt 10282 9f9C C.93:! 514 4?S 20000 614 65tl 5000 250 
2. >tar ll•lt 1!505 7932 0.933 238 222 35765 219 234 43411 1214 

'Total 18788 1n22 .o .933 337 314 f5765 3150 Jee 48411 861! 

Con• Ccn• Cons Curr l?eal ENp' td • g r • a r • g r Curr 
volu1H value prlc• PDI PDI RPDI PDI ~?DI Con• weal t II 

A 1l con•u-re Ul788 17522 0.933 20090 21541 23097 -41.97 -:37.78 '-40.30 48411 



·--------------
lcllo• vor•loft 3 flnal to•t run 1S73 E•pcrt• b~ co••odlty and 1roa AWAP 1 0 0: 0 0 56 

- ·-------------------
N • A•• [Ui'Opa R.o.w. Totll Pr lea 
r lea 

lo \I l1lbloa 1111 2733 zz3e 6092 1.029 
a. lllvlalbl•• 7!!4 lCH 754 252!! i.on 

Total lll!t! 3751 2992 9609 1.042 

---- ---- ---
Idloa voraloft 3 f ln•l teat ruft 1573 E•port prlcea & cc•f•tltora• Fr:c~• AWAP l 0 lh 0 0 H 

----------------
£11port Laa o• d Laog•d £11port Co•pat L1gaad L1og1d L•oa•d E•port 
prl coa 1 v .... 2 v•ar ta••• prlca11 1 11 .. r 2 v••r : v••r volu .. a 

lo Vi1lblo1 1.029 1.coc 1.ooc o.o 1.000 l. 000 1.000 1.000 GOll2 
2 o l l'V I I U1 l 0 a lo 072 1. CCC 1.000 o.o 1.000 1.000 1.000 1.000 252t! 

Total 0 .o 0 .o o.o o.o o.o o.o o;o o. 0 eeoe 

·--------~~--------~~·------------~--~---------------~·---------~------------·---------------
!f'o• vor•l•ft 3 flftal ~oat r•n li73 Wag• ratoa ard ln~latlol' AWAP l 0 01 0 0 55 

--- ---- --- -----
<:otal 

Idles v1r1lon 3 f lnal 

l. Ad val. 
2. Ss;oclrlc 
3. !.it:•ldl•• 

Total 

Av'o• 
"a~· 

l:S50 

Lag'' d ~cnov 
1 v•ar ctlaflga 

5~0 uo 

s 
change 

ISO, 0 0 

Tota1 
••!"'t 

17627 

Tohl 
un•• •t 

9401 

Uno•' t 
rate 

Oo32 

I g 'I' 

pll'lc•• 

-1.74 

'I 9 r 
rot• n 1 

o.o 

--
t 11t run 1973 Irdlroct t•••• by ••pendlturo cateoorv AWAP 1 0 O: 0 o ~n 

------------------
Co••od 11'4111 Ccnau• Govern Rae I 11a t 1 1 !tock IrvHt FI 11anc r. •po'."t · 1 irport Tot el 
-ltl•• · -trl•• -s;tlon -•nt -olpt• aector -bld'o -•nt ..... t. 

0 4E17 en 1091 0 0 0 41U! 0 • 61 7101> 
0 1!21 c 0 0 0 0 ~ 0 • 0 1321 
0 -400 0 0 0 0 0 0 0 • 0 -400 
0 t: f.3 f 87!1 1.091 o· 0 0 46e 0 0 11 0 

'"' • r::J' ..... 
ti 

Q\ .. 
;t 
" 
'"' ti • 
" ,., 
c: = 
~ 
" 'g 

" -n 
0 = 
" -Q, - ..... .... 

OD 



---------------------- ---
:die• w.:iralol\ 3 tl"'•l te1t rv" 1973 Agor•o•t• lftv••t••"t b~ a•~•t · AWAP 1 0 t": 0 0 !!I! 

------------------------------------- --------------------------

1. f' lud l l\V 

2. legal f••• 
To tel 

ldloa veralol\ 3 flnel 

Part 1 

1. P'rl•arv 
Z. l'aftufactur l1'g 
:!. Ccftstructlol\ 
4. ~arvlc•• 

Total 

Part 2 

1. P rl••rw 
2. l'11\uf1cturlftg 
::s. ·Ccl\atr ... ctloft 
4. ~er'lilc•• 

Total 

Sciclel 
(vol) 

3f00 
0 

3f00 

teat r•" 

Output 
valua 

3203 
2Joeg 

'4C3S 
102S8 
401530 

I"d' 1 
pr lee 

o.e54 
0.874 
o.ee3 
o.ou 
o.818 

lt\d. 1 
(vet ) 

114 :! 
11' 

1255 

l'at • 
l "put 

12•H 
1El20 

11!32 
234'0 

2lf3E 

1ctel Soc l • 1 I"d'I Tc tel "•••t 1otel ,.~ 
(vol ) ("'• 1) (val ) (val) pr lee ta• rate 

4643 3437 1\22 45!!S o.9e2 45E 0.100 
llE c 112 112 0 .970 0 0 .o 

i750 3437 123!5 4E72 0.982 401! O.OH 

-------
1973 Irduatrlel w•o•••Frof:ta a"d ta••• AWAP 1 0 O: 0 0 !!I! 

--------
Wage Profit Direct Other Tax on Tia on T•u: on Total Unit 1 Av•ge 
t 11 l l•port l"puta l ebour out pvt Input taaea coat wag ea 

l Ue 1212 0 0 0 0 -400 -400 0.234 945 
eeH -se12 0 -1 0 0 !5930 !5038 0.2!!0 14~!'1 
183:< 3?!! 0 0 0 0 0 0 ,(). 40 l 13~0 

HJS 999 520 -1 0 0 0 0 0. 1\2 () lOM 
H! 2151 -3221! 520 -::s 0 0 8539 5538 o.351 131!3 

'"' Ill 
a' .... 
Ill 

°' .. 
;t 
ti 

'"' ti 
Ill 

" ,., 
c ::s 

~ 
" .,, 
c: 
" -n 
0 ::s 
" -0. - .... ..... 

'° 



----- ----------~- ---------------------------------------- '"4 
!dice vcr•lon 3 flncl tc•t run 1973 Cc••odlty d~••nd• and •uppl le• AWAP 1 0 O: c 0 !!5 Ill 

r::r ---- -- ---------------------------------------------------------------- .... 
Ill 

Consu• Gover" I" ve at Stock F1111 l I rt• r • ~o•• Ellport Tot1l l •port hport Total CJ\ P1 rt 1 -s:tlcn -•ent -•ent -bd •n' d•••nd de111and de.,and de•and d• .. and •uppl y dutle• output 

1. P rhaerl cs !!01 133 5 20 658 411!3 41!141 730 5571 610 !H 4~01 ;i 2. !"enutectures 3505 1S8 ~ ies; 200 7546 15683 23229 5292 28!'>20 1754 3151 U416 
3. Ccn•tructlon 200 28~ 2089 5 2580 2oe4 4664 fl 4724 150 0 4!!?4 ~ 

4. !e:"''ollCes 4005 1204 eoe 100 611. 7 3752 S869 2!!25 1231i4 2000 0 10394 ..... 
Total 8211 3fOE 475S 325 16901 25701 •'2602 8608 151210 4513 412 4C!2fl5 Ill 

1111 

" 
'° c: 
::I 

0 c: 
Tote I rt 

'I:! Pert 2 aups:ly c: 
" 1. Prl11erles !!571 -2. l't1\11f•ctur•• 28!!20 n 

3. Ccnstructlo" 4 724 0 
::I 4. $cr\llccs l2JS4 " ~otel 5121 0 -

!) l rec t \.,ports 92€5 c 0 0 92159 0 92159 0 92~S 928' 0 0 0. -Indirect t a'lr.es en 1091 45E 0 2422 0 2.C22 0 2422 0 0 2422 .... 
00 Cther valve-edded 0 C!054 0 0 15054 0 C!054 0 C!0'!4 0 0 l\0154 0 

Ferelgn t~urlsts 0 0 0 c 0 0 0 0 0 0 0 0 
Ci rend tot •l 11!355 10752 1521!! 32t! 3464C! 215701 C!0347 81508 '589 e e 13782 412 S4?U 
tlreet I .. ports S2ES 
lnclrcct t ..... 2~22 

Cther value-added E054 
fcrelgn tourists 0 
Cirel\d total EeS!!~ 

--- -- ---------------
I~lc• verslor' final teat run 1973 I11put-output flowa at co111tant price• AWAP 1 0 Ot 0 0 U 

--~-----~~·-~----~--·-------~----~----~ --------
Prl•ar Ma11ura Ccnstr !ervlc 
v ct u r l n uct 1011 •• 

1 • fr la a r lea ge ~~e' >l 31 
2. ~enurecturea 784 12H:l 1185 1559 
3. Ccnatruct ton Sl8 1~e i <\S'i 2oe 
4. !•rvlces 441 211:! 366 832 

Total 1421 lSfH ~ 10 4 2EJC 



-------~-----
IdJor ve.-elon 3 tlnal teat run 1973 S1ctor ln~o•e• and e•pendlture• AWAP 

-------------- ·-----------------------------

1. .. age• • tc 
2. T •••• 
3. Frotlh etc 
4. Irporte 
~. Goode & eervlcea 

Total 

1. \•g•• etc 
z. l •••• 
3. Protlt• etc 
4. Irporte 
!5. Gc:od• & ••rvlc•• 

Tot.al 

!ec tor ••v l ng 

~cu•eh Co•i•n Ccvern R.o.w. 
old• lee •ent 

22313 0 0 0 
0 0 7017 0 

-E4!5 -2f81 0 0 
0 0 0 S?8S 
0 0 0 430~ 

21H? -2f81 701? 14053 

House ti Co•s:•n Gover" 11.0. w • 
old• ••• •ent 

0 0 E0!54 0 
H?e -ne1 c 0 

0 0 0 0 
S2ES c c 0 
~2f3 0 4880 8985 

19100 -2f81 lOSl 4 esee 

Houeeh Co•pan Govern 11.0.w. 
old• ••• ••nt 

2se11 c -:!!S? 1!12! 

-----
1 0 O: 0 0 !51\ 

--------

____ , ____ _ 
--------------- ----------

Idlo~ vereloft 3 tlnal teet ru" 1S7~ Aggregate erplo~••nt & une~plc~••nt AWAP · 1 

-----------~-------~-----· 

_________________ __.,.._ ___________ , 

Total 

I l\d' l 
a•pl't 

13142 

Co11' t 
••pl't 

448f 

H'holo 
C•pl 1 t 

Total 
••pl. t 

l?IS27 

Reg'rd U"regd Tctel 
u"••'t un••'t u"e••t 

e4C1 0 8401 

lebour 
force 

28028 

f;eg•rd Total 
U r•t• U rat• 

:z.2e 32.U 

0 0 f 0 0 !S 

~ .. 
i::r .... 
tr 

"' .. 
;1 
~ 

1-1 
~ 
Clll 

" 
'° c 
!:I 

·~ 
" "" c 
" -n 
0 
=' 
" -Clo - -OD .... 



Plet ot l~lOM w•rlabtoe - up to 9 ,_VITlatlee a~d 1 X•v1rlable Cl~ be plotted 
X-warl•-1• I• on vertical ••••• Y-w•rlatl•• on horlaont•l ••I• 
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poorer members of society (i.e. those below the tax threshold) exceeds that of 

the richer members' Whether this is because of the problems with BDC - see 

above - or a separate problea reaains to be determined, but clearly it must be 

resolved before IDIOM is to be trusted. 

The results of the TABULATE 1979 instruction are n:Jt reproduced here -

they are identical in fora to those for 1973. Hence, following the cross

section tables here are soae s~eciaen time-series results. Those for C, Q and 

Y were requested, and the resulting tables are self-explanatory. 

Finally we have a printer-graph. It plots PDI against SPC. Notice that 

the figures at the top of the figure define the scales on the axes, ~ the 

data. Note also that X is plotted vertically. At present there seems to be 

an error in the plotting of SPC. 

ALTERATIONS TO THE TEST-RUN 

Thi~ sub-section illustrates the flexibility of IDIOM by cataloguing a few 

very simple changes to the te~t-run. The change~ are not of much interest in 

themselves, but they will give the user some feel for the programme. 

(a) CONDITIONAL DIRECTIVES - ALTEll.IHG THE EXCHAHGE RATE 

The test run maintains the same exchange rate for all years, it ia 

never redefined after the initialization process. In this example we 

modify this so that fr<>111 1974 to 1978, inclusive, EX is at the depreciated 

level of 0.9, while 10 1979 it is dropped further to 0.8. The devaluation 

has fairly predictable effects on the economy: it raises prices, especi

ally in the traded sectors, it stiaulates activity and improves the trade 

balance. 

The changes required are: 
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Directives: insert before line 89, 

IF YEAR = 2 REAL EX .9 

IF YEAR z 7 REAL EX .8 

Note that spaces must appear between the logically separate entiti~s: 

YtAR, = , and 2, etc. 

Data: none 

Output: no changes in output structure occur, but, of course, the results 

arf" different. the user may perform this run him11elf if he wishes to 

examine ~ully the test economy's response to depreciation. Here we merely 

reproduce, in Table 7, the summary - MACR - table and the price - PY -

table for 1979. llte effects of the 1974 change have virtually all worked 

through by this time, while those of the 1979 change are far from complete. 

Aaong the features to note, apart from the overall effects mentioned 

already are: 

(i) the import price of primaries is inflated by the full extent 

of the depreciation - because the country is assumed to be a 

price-taker in this product. All other trade prices only 

partially reflect the exchange rate change; 

(ii) the stock building figures are unaffected - because they are 

fixed; 

(iii) consumption falls - as a result of the terms of trade effect; 

(iv) the effect• vary considerably according to industry - indus

tries serving consumers suffer relatively (primaries - agri

culture), those serving industry and/or exports benefit 

(man11fact~ring); 



Table 7: The consequences of Reducing Exports 

1r1nu VF"O~IO~ ) F"l~•L TFC.T ~u~ 

l'U'l Pl"Jt'"F"S 
n100.-.H oqycrc; 
l>Pft"F" J•Jn1(F"<; 

Tll:F"I t.Ttn•1 P&Tf<; 
.. r.1>nwTH YOLIJ .. F" 
~DnWTH f'OOP ]Q1) 

DU.IT 

1. DPTM•qy 
lo "A 1 HJF A(TllD I •1r. 
J, t"t)"C-,TOIJ("T 10'1 
•· ~rov1rrc; 

hO" 

?1'19?• 
I .. li'c 
"· 11or, 

-?l.•1 
_c,._.AO 
_., ... 110 

T<lTAL C'l"'''(•lll 1 IF<; 
l"l!Oft"T tYD·1PfC-, 

'"'" t Df c T TA." ... 
11T ... F:i VAl.IJF.-ar.nFO 
F'fllH' lr.t1 T1 lUQf.-,TS 
r.IUNF) TOT lL 

r•[tU 

] .., ...... 
I·~ \n 
n • .; l;> 

-'>. 1c; 
........ 7 

-· ~. 4 1 

cn•.s••· .. 
-1-'T In•, 

.. ,, .. 
l"''" 

l7rl 

J .!'>? ....... , 
7P" 1 

74 I 
II 
0 

1!>5•7 

Jl)tnM Yf'DC\IO"' , "'"'•l Tt:c;T i.u,.. 

r1. """~ 
"J C..i• 

lo YJ":f 11 Lfc; 
2 '" 'l. INYJc;)RLFS 11" 

TllTAL ..... ;> 

G1'V • l 

C:I# .... 
.,7., I 

o • ........ , 
-JI ,Q., 

Q, "'" 
Qi. C\,.. 

r.ovr .,., 
-•·t 'IT 

J 11 
1 •1C1• 

i''"" 
J;>n• 
3-.n .. 

II 

-.1 .. 
60'\• 

n 
11131~ 

F u1<r11 .. ~· 

-.11 .. 
2l1 
<>7'.1 

l 'HJ tJ<;F" nf l•f"'l'll''t F'> At•lJ C1tt1()F N'if (I T Al-'l.f"'i 

l••v • T <;TY« 'h l tl'f1l1T~ t>U>t1><T<; 1,.AflE 

37 ..... 
JUI) 

0, l#i', 
- I • :~ 1 

-s·'· "" 
-':iQ.'I .. 

INVf ::;r 
-·~FllT 

'l , ...... 
'"'"" ,, p 

11">7. 
I) 

3 l\ 
n 
'l 

40'1<1 

J7 ... 

"'"'' 11. k J 1 

-1"·"'7 
-z?,111 
-21.1 .. 

;>I 0'> 
711.,(.' 

n • ,, 1 • 
-<' .... Q 

-111.Jc 
-t< I. 32 

c;TN"." F ft, ~l. 
-1-'l••ll;h '"~ .... ,,, 

2n 
i'OO 

c, 

l 110 
3?~ 

0 
0 
0 
n 

3/C, 

'• T I 
M.J7 
l I 0-i 
">DJ 

I ""'JI'> 
1P ... ;l 
11•,t:. 

"'""" 0 
3o:ir.o 

111 Jl 
1 J ll<'i 
I. I) U':> 

n • • ' 
7. 2'i 
7.t"i 

HALA~tl:. n~ TRADE 
fJC,..fl~T INUt.JC 
lUI••<; OF T..,llUt. 
"' r.i..Ar•l•E 1'1 TT 

INTfll'1 ,..""~· f ~l'fll<T 
fll:.MANll 1lft1 ANll llt:r-.~N['\ 

7'>50 
QI IH 
I I'•'> 
71121 
1•~"2 

0 
0 
I) 

0 
l4Q42 

31 :i~ 
1'>73 .. 

.n...,3 
r .1~4 

2'1" 17 
71>.,3 
1 7':>b 
60':>• 

0 
45241 

!Hl 
Di'O 

l':> 
Still 

ii! l Ob 
0 
0 
0 
0 

2106 

1'~73 F:C"•JllT ... ••'f C•W"•l•!ll T'f A"l['\ AREll 

~.,.., . .-. Tllltl. f'" I Ct. 

c;c;., 1 .. 17 (I. q,, 7 
11" 51N 1. tlot5 
731 ?.I Ob o.97• 

llwAP 0 0: 0 0 56 

_..,l:U 
'i I. 4 

"7.o 
-3.0~ 

TUT AL 
OlMl\NlJ 

3317 
170'i5 

31'-H 
1 ..... 

;, I,,,. J 
7~53 

1 7':'tt:. 
b0!>4o 

0 
4 7 347 

Er-.l'Lll'l'ME!ljf 

£M~l (lyMl:.lljf 
llNt::Ml'LUYMl:.llT 
UNt.M RATE 
tikOWTH 1:.M~Ll 

IMf-O~T 

SUPPLY 

(I 

fl2Q 
l':>O 

2000 
2'11Q 
78~3 

0 
0 
I) 

10832 

IM .. OMT 
DUTIES 

0 
lbb 

0 
0 

l6t> 
0 
0 
0 
0 

166 

13~74 
124!)4 
•1.~~ 

-4o5olJ 

TOTAL 
OUTl'Ul 

JJ17 
lbObl 
J~ll\ 
~.,, ... 

'l8':>H 
0 

17~6 
6054 

0 
lbl~O 

A11A~ 0 oz 0 0 56 

-

~ 
co 
Vl 

I 





1.0 '~B lllllb~ 
32 

11111

22 
" -

I.I 11111
2
·
0 

111111.a 

111111. 
25 

111111.
4 

111111.
6 

MIUlfJ(Jlf'Y Hf' ;r)I 11 r l'lN r f ·; r f;f 11\H r 
~ j ,\ 1 11 ) r J '\ . r \ I f ! I ,\ I I ' ' '. /1 r j '. l '" ~ l r I . ' 

,l/,rjfl/dl'' f!f ~ f f!f rJ' f -.L\ff lll1".I ''!'LI 

:, r j ' I I ' ' : I . ' I ! f '. ( f f '" j ~ r r J , • 



---- --~-__,,, 

- 186 -

(v) the extra demand for primarie.3 (generated by industrial cur

rent demand) is met by imports - because imports are deter

mined by F'IXQ. Imports of construction and services are, on 

the other hand, fixed, being generated ~y option FIXM. 

Although it is not evident from the print-outs it should be noted 

that certain traded-services prices are fixed in local currency by IDIOM, 

and hence are quite unresponsive to depreciation. These are: 

PSYM, PSCH, PSGH, PSXM, PSQM 

If it is desired that these reflect the exchange rate, it should be done 

£xplicitly - although redefining these Vdriables to refer to foreign 

currency would be both a useful and relatively simple edit to perform. 

(b) PSEUDO-FUNCTIONS - THE INSTITUTIONAL SECTORS 

The pseudo-functions are those listed as R, T and H, which determine 

the order of, but not the calculation of, receipts and payments, indirect 

taxes and sectoral income flows respectively (see above). Hence, we 

merely reverse the order of the household and corporation sectors of the H 

classification - mainly to show just how easy it is. Obviously if it is 

done correctly re-ordering sectors should have no effect on the results. 

The changes required are: 

Directives: replace line 15 by: 

FUNCTION H HOUS 2 CORP 1 CGOV 3 ROW 4 

Input: change input lines 322 and 323 to: 

1 CORPORATIONS 

2 HOUSEHOLDS 

(The line numbers are stored on the right-hand side of .FUL~DATA pre

c~ded by four zeros and succeeded by one. 
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As stated previously, the results are unchanged by this alteration, 

hut we present in Table 8 the income-expenditure accounts for 1973 on the 

revised basis. 

(c) MAKING VARIABLES EXOGENOUS - EXPORTS 

It is often useful to make certain potentially endogenous variables 

exogenous. This might be the case during testing or if there is insuffic

ient information available to estimate even the simplest endogenous func

tion. Most funct i~nal forms permit an explicit "FIX" opt ion which allows 

the u~er to fix values by merely redefining th~ FUNCTION directive (pro

~ided, of course, that the desired fixed values are supplied in input and 

read by a READ PARS "FIX" directive). Where this facility is not pro

vided, the easiest approach is to fix the regress ion constant to the 

derired level and fix ~eroaining parameters to zero. We illustrate this by 

reference to exports. 

The required changes are: 

Directives: none 

Input: replace lines 552 to 563 by: 

;. log XA (1, 1) 31*0 

~- log XA (2,1) 31*0 

t>. log XA (3,1) 31*0 

'fJ. log XA (1,2) 3lk0 

~- log XA (2,2) 31*0 

". log XA (3,2) 31*0 

The desired values are entered as logs because we have not bothered 

to redefine the functions from LLIN to LIN. The regression constant for 

flow (I,J) appears in BXA (I,J,2), hence the leading zero. As noted 

before, parameters are entered with the first classification index varying 

more quickly than the second. 



Table 8: Reversing the Order of Sectors 

-~----- ----------------- ------ _____ _._ 

IDIOM ~EHSION 3 FINAL TESl RUN 1973 SECTOR INCOMES AND EXPENDITU~ES 

-----------------------------------------...-.---~---------------~---

l• WAGES ETC 
2• TA.(ES 
3• PROFITS ETC 
4• lnPOIHS 
s. GOODS ~ S~H~ICES 

TVTAL 

- l• wAGES ETC 
- 2. TAAES 

3• P~UFITS ETC 
~. hH'Ol-{fS 

_ S• GOODS 6. St::RVICES 
fUTAL 

SECTOR SAVING 

COMP AN 
IES 

0 
0 

-1795 
0 
0 

-1795 

COMP AN 
IES 

0 
0 
0 
0 
0 
0 

COMP~N 
H .. S 

-17115 

HOUSEH 
OLDS 

21754 
0 

-449 
0 
iJ 

21305 

HOUSEH 
OLDS 

0 
1451 

0 
91~7 
8135 
l~7d3 

HOUSEH 
OLDS 

2~22 

GOVE~N R.0.111. 
MENT 

0 0 
8451 0 

0 0 
0 'i693 ·-· . . ·--- ·-· ··-·· 

0 3'l06 
84~1 13599 

GOVERN R.o.w. 
MENT 

6054 0 
0 0 
0 - 0 
0 0 

13b CJU16 
6790 901~ 

GO'JERr~ R.o.w. 
t.1ENT 

l6bl 45li3 

I 
.... 
00 
00 



- 189 -

In our case we decided to reduce exports to 25 per cent of their 

test-run levels. The resulting table of exports and the macro-economic 

consequences are shown in Table 9. The latter are pretty predictable. 

It may seem that this alteration could have been made as simply by 

other means, but this 1.s not the case. It might seem that we could have 

used the MODIFY command~ VIZ 

COMPUTE QH;,PQM,PY, YV, YE-, YS ,DC ,DCS ,XA 

MODIFY XZ 1:1 554. 

COMPUTE ALL 

However, there is a problem. MODIFY can only be obeyed at the end of 

the COMPUTE subroutine dealing with the function to be modified. If that 

function - IDHSXA in this case - calculates the function and then calcu

lates something else from it, that something else will be calculated on 

the basis of the endogenous values of the function rather than the 

exogenous values. In the case of IDMSXA not only is XA calculated but QX, 

SX, SPX are also derived from it. 

sx NA = r 

SPX = Ht Nl XA*PX 

Hence, if we merely alter XA via MODIFY, it becomes inconsistent with 

these other export quantities. Also, in the rest of IDIOM it is QX rather 

~han XA which is important (in constructing coaaodity balances, and hence 

industry outputs, etc.) and so the overall solution to IDIOli is hardly 

affected by the MODIFY XA commanJ. 
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Hence, to use MODIFY it would be necessary to MODIFY not only XA but 

also QX, SX and SPX. However, •• presently constituted, MODIFY ~annot be 

used on aacro-economic variables, so this \)ath is blocked. This repre-

sents a considerable reGtriction on the usefulness of the MODIFY comnand 

and should be edited out at some tiae. 

Siailar problems appear to afflict the following functions: 

Subroutine 

IDMSDC 
HI. 
PE 
PC 
PM 
PV 
PX 
PY 
Q 
QM 
SC (DSC) 
T 
UE 
v 
XA 
YEO 
YS } (YSA) 
YV 

Additional variables deterained after .. in 
function 

DSC,DSPC,SC,SPC,C,SPC,PCE,QCO 
D,DPDI,PDI,RPDI,H,PSFD,BP,SRAT,EPDI 
Ail ,AVY ,Awe ,AWG 
SPG,PSG 
QMTO,PM 
SPVM,P~VK 

PQX 
PQB,PQBB,YP 
y 
SQM,5PC11,PSQK,SM 1 PSK,SPM,PSXM 1 SPYM, etc. 
DSPC,SC,SPC 
T,TO 
EMP,UIEM 
SPV,SV,QV,PSV 
SX,SPX,QX,PSX 
DIPY 

{ 
QS,SYS,SPYS 
~SA,SPS,SSA,PSS,SS 
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APPENDICES 

a) TABLS 

b) TABLO 

c) UNITS 

d) RUNDATA prerared for input into UNIDO reading Routine DLIMIT 

e) ERROR MESSAGES 

f) PREPROCESSOR 
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It:lOM - TAEUI 
•• LIST Of IDin~ SYMBCLIC NAMES •• 

The followlng list contains the na••• cf varlables, 
par•••t•r•, • .,ltches 4 converters for ItIOM. The 
colu•n• of the list are 
First col~111n : SllW'bollc l\all'• 
Secol\d al\d third columl\s : ldentltler• of Internal 

IDIOH classlflcatlol\s for rowa & cols 
Fourth col~•n : units cf reaaur•••nt 
Fifth ccht•" : ldent lfler tor tvp• of IDIOM ator• 

0 no atore 
1 fixed store tor variables 
2 fixed •tore for par•••tera 
3 ator• fer •Fara• matrices 
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ERFCF 

ERliCR 
EFFCF 
EliliOA 
EUCF 
EFfiCF 
ERROli 
EfF.CF 
ERfiOR 
EliFC f 
fAFCfi 
ERliOfi 
EFFCF 
flifiOF 
EFfiCF 
HFCF 
ElifiOfi 
E~FCF 
EfiROF 
EFFCF 
UHF 
£AfiOF 
EFFCF 
ERRCfi 
EFFCF 
EFFCF 
URCF 
EFHF 
EIH\OF 
EfFCF 
EfifiOfi 
ERROR 
EFFCF 
ERRCfi 
EFFCF 
ERROfi 
EAROfi 
EliFCF 
ERROfi 
EliFCF 
ERROF 
EFFCF 
EHCF 
£RfiOF 
EHCF 
£RfiOF 
£HCF 
EFHF 
UfiOfi 
EFHF 
ERfiCF 
Eff(f 
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IDJO" - EFFCF tESSIGES 
ltJOH pro,ra• errcrs 

Illegal PfASE change 

t'~TIALISE phase Errors 

Ccmmand net Cound In INITl~llSE ptase 
SETUP may only te invcked cnce 
Dlmenslon/s~mbol table not initialised 
Unrecognised idEntifler 
Duplicated identlrter 
Ne,atlve dl•e~slcn 
Dl•ensicn tea large 
Unrecognised option 
Unrecognised S~ITCP-na•e 
Too late 1o SWITCH AfCHECK 
Error-numter csl\ted 
Unrecognised identifier 
Unrecognised function de!lnitlcn 
Function switch cut of range 
Function switch unset 
Unrecognised first icentiflEr 
Unrecognised ccnverter-ldentl1ler 
Duplicated converter-identifier 
Conversion tyFe omitted 
Unrecognised ccnversion type 
Unre~o~nised second icentitler 
Unset function detinition 
"odel too big : pars cverflcw 
Model too big : ccnv cverflcw 
Symbol pointer fault 
Unset dlmensicn 
Model too big :stack cverflcw 
Model too big :!wltc~ overflc~ 
Unrecognised identltier in list 
Fatal error 
Error ccunt exceeds •axl•u• 
Too many continuations 
NAME option not recognised 
NAME opticn used twice 
NAME not fully !pecified 
Unrecognised ~ElUF Cftlon 
Too many symbols declared 
Too many !unction symbols 
Too many classific2tlcn convert1rs 
Lagged value net round 
Not enough workspace to .SET VF DUMf 
Member-I I 1 t too long 
Char string net fcund 
Char string terwinatcr net fo~nd 
No in te~er round 
Invalid i11teger 
No dl~lts found 
Invalid real 
II legal dee ha l fC l nt 
Omitted decimal point 
Invalid exfcnent 



w C:::_Jlll# 

ERRCF 
EFFCF 
EfiROli 
EliFCF 
EFFCF 
EfiROli 
EHCF 
EliROli 
EHCF 

EliFCF 
EAFClt 
EFFCF 
ERRCli 
ERROil 
EliFCF 
EAliOli 
EHCF 
EFFCF 
EAl'Cli 
EltFCF 
ERliCF 
EFFCF 
EliliC F 
EliRCF 
EFFCF 
EAROJ; 
EltFCF 
IRliOli 
Elt FOli 
EFliC F 
EliliOF 
EFFCF 
£AROli 
EAliOli 
EFFCf 
IAROJ; 
£1iJiCF 
EliliOli 
EHCf 
EliFCF 
IIHiCF 
EFFtF 
ERROF 
EAROli 
EliFCF 
EilFOR 
EFFCF 
ERfiCli 
EfiFOli 
El\FC F 
ERROli 
EFFCF 
EAliCli 
EFHF 
£AR01i 
EHOF 
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No digits tcund 
Inval ld rea I 
IllegQl decimal point 
Omitted dEci•al Feint 
Invalid exponent 
Faultll inte~er 
FUNCTIQN nam~ net fcund 
Illegal CCHPFESS directive 
Illegal CCMPRES~ epticn 

INPUl phase errors 

Co•aand nc t round In INPUT phase 
Variables net initialised 
Invalid oi:;t ion 
Command stream reserved 
Verlfieatlcn stream reservec 
Unreco~nlsed descriptcr 
lttempt to read ~UTFUT stream 
Cnly units 13 & 14 can be acct!!ec as D#TABANKs 
Not enough ~ork!pace to read cb Jrdex 
tATABANK index cannet be rtad 
tUMF selected fer INPLT is E•~ty 
Attempt to ~rite to I~PUT strtaa 
CUTPUT to tlTP.EPN~ net l•pltmented 
Warhlng : tU~P !elected tor OlTFll ls net e•pt¥ 
Ter111.inatcr not found 
Specificaticn tee Ieng 
Attempt to declare CA streaa !equential 
#tterpt to declare sequential strEam tA 
Only unit l~ can te selected as DlMP 
Net enough worksF•ce to process tU~f 
DUMP cannot be opened 
Omitted 1 ls t 
Wrong no cf lte•s in list 
Unrecognised macro variable 
Only 1 Identifier ~erwitted 
O•ltted unit-nu"-ber 
Omitted code-nu"-ber 
lttempt tc REAt illegalstream 
Attempt to GEl from illegal file 
Unrecogntsed identifier 
lttempt to update lbgged variabl~ Illegally 
Illegal attem~t to read para•tters 
Cnly 1 Identifier fErwitted 
O•ttted unlt-nu"-ber 
O•itted code-nu•ber 
#tte•pt to ~EAO lllegalstrea• 
Attempt to GET from illegal tile 
Unrecognised identifier 
Stack overt lo~ 
Too '-Anl{ eAS~ v~rlatles 
~EJ.D BASE used before ANALV~E phase 
Unrecognised tlt1e classlflcatlcn 
Stack over( low 
~tack over! low 
U~recognlsed Identifier 
Only 1 identlfleT permitted 
Atte•pt to READ llltg•l strea• 

• 

• 

• 
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ERliOR 
UFCF 
ERliOR 
ERl\Cli 
EliFCF 
ERROli 
EHCF 
EliROli 
ERl\01\ 
HFU 
ERROR 
[lif(F 

tAliOF 
fRAOli 
El'FCF 
EJ;RCI' 
EHCF 
tRRCli 
EFFCF 
EF5CF 
ERROR 
EFFCF 
ERl'Oli 
EFFCF 
(RliOli 
ERROli 
El'liCF 
Elil'CF 
EHCF 
ERROi' 
EliliOli 
EHCF 

EHCF 
ERROR 
EliFCF 
El'RCR 
EFFCF 
ElifCF 
ERROF 
EHCF 
ERRCli 
tlil'CF 
ERROi' 
ERACF 
EHCF 
EllllCF 
EFFCF 
ERl'OF 
ERROF 
UFCF 
ERROF 
EFFCF 
tRl'Oli 
ERl'Oli 
EliFCF 

- 205 -

APPFK>IX E 

IDIOll - EliFCli ~EfSIGES 
Atte•pt to GET fro• illegal f lle 
Unrecognised fur.ctlon definltlcn 
Stack overflow reading (unctlcn 
READ ALL fortid~en 
DUMF ls not current INPUTs~rea• 
GET ~ODIFICATID~~ not per•ltted 
#tte•pt to REIC lll~g•l strea• 
Too aany 110dfflcations 
Unexpected end cf rCDifICAlICt packet 
Input streaa not open 
GEH Index NA not found 
GEM Index NR invali~ 
GEH index NC ln~alld 
Array bound errcr 
Illegal REAC atte•pted 
lransalssion error 
Stack cverflcv reading sparse matrix 
End of file encc~ntered on lnfut 
Matrix not en d~tat~nk 
Hatrlx ls full on db : cannct be ~PAR~E in IDIC~ 
lttempt to GET frc• illegal file 
'ttempt to (£1 rev/col cf Sfarse array 
Syntax error In rc~1col refererce 
faulty disersicr.s cf aatrlx en cb 
Error In dlaensions 
Not enough store for GET wcrk~F•ce 
Row/col reference cutside ratrix 
Zero index in S?arse iaatrix 
Faulty Index in sparse •atrix 
Store overwritten 
Unreccgnlsed tlsplay speciflc~tlon 
Unrecognised identifier in list 

!OLVE Fhase errors 

Co••and net found In ~OLVE phase 
Co••and not allo~ed inside ITEF lccf 
Ccmaand not allcved inside ~EA~ lcop 
Unrecognised ke) •ord 
Unrecognised cperand 
Unrecognised operator 
Oritted cc••ard 
Cia ltted l lst 
loo ••ny convergence tests 
Wrong no of ite•s In list 
Unrecognised variable 
Stack cverf low 
ON/OFF o•lt ted 
Illegal shit• 
Unrec~gnised furctlcn na•• 
Unreco9nlsed function na•• 
Function specified twice 
Illegal FOA-loop 
Illegal FOA-lcci vari•ble 
Illeg•l FOfi-loct syntax 
Unexpected LCCF ter•inatlon 
LOOP logic fault 
C•ltted unlt-nu•ber 

Ignored 
l gnored 

a m 



EAfiOJ; 
EHU 
EAFOfi 
ERJICF. 
EAROli 
ERROi' 
EFliCF 
EHOF 
EHU 
Eli'CF 
EARCli 
EFFU 
ERROR 
EHCF 
El'FCF 
ERROF 
EFFCF 
ERROR 
EHCF 
EFFU 
EAllOli 
EfiFC F 
EAROfi 
ERfiOli 

ERllOA 
EHCF 
EA ACF 
EUCF 
Efifi( f 
EAliOli 
EllFC F 
EAJIOfi 
EFfCF 
EHCF 
ERfiCF 
EliFC F 
EAACJi 
EfiFC F 
EHCF 
EllACF 
EUCF 
EliACF 
EliFCF 
EHCF 
EJAOli 
EFfCF 
EllAOli 
EliFC F 
EFFCF 
k'.AAOli 
EUCF 
ERllCF 
tnu 
UFCF 
ERRCF 
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.IDIO"-_ EPFCli RES~AGE~ 
Unrecognlse~ ldEntlfler 
Incoapatible Identifiers 
Earlier results for current ve•r still •ctlve 
Not enough vcrkspacc for PU1/~ET coaaand 
DU"F net Initialised 
Illegal PUT c~tlon 
Not enough sp,:E left In DU"P file 
Year not specified In GET ALL cc••and 
Year specified r.ct fcund on DUPF 
Dl•enslcns cf •cdel c~ DUftP aae wrcng 
Illegal FREE cptlon 
Not enough space In tl1"P Index 
Attempt to use sequer.tl•l strfa• for FUT/GET 
DU"P not SELECled 
#.tteapt to create untitled IU~P file 
Heading truncatEd 
PAGE/NEWLINE/fE#DIN( lgncred fer non-irlnter streaa 
Attempt to write negative "u•ter er NEWLINES 
Unrecognised ldEntlflEr In list 
Unrecogn!sed identifier 
Fault tn array rEfere"ce 
Operatcr net found 
fault in IDHADJ call 
Insufficient space tc unpack fUJCTICN aatrlx 

A~ALYSE Fhe•e errors 

r.c•aand not fou"d In ANALYSE F~•sc 
~ggregatlon fault 
Operation fault 
Dictionary full 
Na•• not given 
Sy•bol has not teen fcund 
tl•enslons do net ••tch 
No deCinltlcn given 
!y•bol already used 
Stack overllo., 
Deflnltlcn nested too deep 
DEFINE stack cveTflow 
faulty dl•~nslon 
Stack underflcw 
Stack pointer fault 
InsuCflclent .,crkspace to reac tl•e series 
Tl•e series date net found 
Insufficient variation in X-varlable 
Me•ber-llst •lssing 
Identifier not found 
2-dl•enslcnal arTay 
Not enough stack for t•ble 
Y and X lists dlffere~t le"gth 
Cutput net to FR1N1ER : PLCT Ignored 
Y-varlable and X-varlable are l"cc•patlble 
DEFINE state•ent tee long 
~l•sln~ definition 
table hult 
FCFMAT code errcr 
~ember-list •lsslng 
No terminal year 

• 

• 



EllCli 
UliCP 
EFliCf 
taPCF 
DllOli 
EtHif 
DIOli 
EHCF 

D801i 
EFICF 
ElliOli 
EffCF 
EHCli 
!lliOll 
EHCf 
El&CR 
ESFCF 
EHCF 
EllOli 
EHCF 
OIOli 
Elf Cf 
EFFCF 
DIC& 
EHCF 
ElllCli 

EHU 
nao& 
EHCf 
ElllOF 
EllOR 
EIFCF 
DRCR 
EfFCF 
E•IGli 
EllOli 
EHCF 
EHCli 
EHCf 
EllOJi 
DIOli 
EHCf 
EllOli 
EffCf 
OIOli 

. EIROP 
EHCF 
ElliC~ 

·EHCF 
·11110~ 
E .. C~ 
EHU 
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ItlO" - ElifOli MESSAGES 
Identifier not found 
2-dlsenslcnal arra1 
Not enough stack for table 
II legal dee laal polnt 
Output net to printer or paact 
Not enough work~pace to print table 
~rong dl•ension for titles 
Tl Ue• not av al hbl• 

UF~ATE roatln• errcr• 

Unrecognised Cur.ctlcn naae 
Atteapt to update tunctlcn twice 
Logic fault 
Lag Identifier net tcund 
Illegal QYC s~ltch 
Illegal DC tunctlGn 
UNIFORM speclflcatlon not allcMed for Inca•• group 1 
Illegal H; function 
11 legal FC:M Cu11ct lcn 
Illegal price tanctlon 
Illegal p~ic~ functlcn 
Illegal ccabl11atlon of PQ aad Fl function• 
Illegal CP. function 
Illegal UE Cunctlcn 
Illegal V switch 
Illegal YE furctlcn 
Illegal YS switch 
Illegal ~V sw!tch 

COllPUTE ro~tln• errors 

Unr~cognlsed function na•• 
Atteapt tc co•p•t• f•nctloa t•lce 
Lcglc fault 
Logic laul t 
Illegal QYC svltch 
Illegal CC function 
Illegal HR function 
Illegal HR functlcn 
Illegal ULC •~Itch 
Illegal v.a. •witch 
Illegal tax •~itch 
Illegal v.a. •~Itch 
Illegal tax switch 
Illegal F'" func1lon 
Illegal la• switch 
Illegal v.a. switch 
Illegal tax •~Itch 
Illegal Frlce fu~ctlcn 
Illegal cca•odltv function 
Illegal expert Frie• functr A 

Illegal tax switch 
Illegal v.a. •~Itch 
Illegal tax switch 
Illegal cc••odltv function 
Illegal price function 
Illegal M function 



tHOF 
EHU 
lllOB 
IHU 
DIOl' 
llltO~ 
IHU 
IHCP 
IJFCF 
DIOR 

IHCF 
lllOli 
IHU 
llJOli 
lfSCF 
lllDli 
IHC .. 
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IDIO" - IFICF ~ES~IGE~ 
Negative cutput set tc zcrc 
Negative Imports set to zerc 
Illegal DSC s~itch 
Illegal tax switch 
Illegal UE Cunctlon 
Illegal V s~ltc~ 
Illegsl com•odlty function 
IllegAl Yt fu~ctlon 
Illegal YS switch 
Illegal YV switch 

TA!ULATE rcutln• erro:s 

Unrecognised function na•• 
Logic fault 
Illegal v.a. switch 
Illegal taa •~Itch 
Illegal v.a. switch 
Illegal tax •~Itch 
Wcrkspace too s•all tc print t1blc 

Utllltw ro~tlnc errors 

.. 

• 



• 
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IDID" - PREP~OCE!SCR 
!ECTlfll ... REQV• 
GET •ueHD~· 

GLO!AL $I 
IC : 151 
CH : lf2 

LENG1H: 154 
FUFGELINE:l55 
REAtllNE: l~E 

•> 
LEt FURGELINE() BE ti 
CH:zl\tCH() REPEATUNTIL CH = '*N' 
$) 

LET ~EADLlllE() = VALOF S( 
LET I'=? 
LEKGTH:= 1 ; IDIO := CH 
UNTIL CH = ••s• DO$( CH:=RDCH() ; IDILENG1H:= CH ; LENGTH +:s 1 S) 
RUIN() ; READN( ) ; READN( ) ; M := REAtN( ) 
PURGELINE C) 
l'E~ULTIS ~ft = 0 I " = 4) 
•> 
LET !TAH( P) BE 

SC LET INPUT= FIND!NPUi("F~CM") 
LET CUTPUT= FINtOUTPUT("lC") 
LET SYSPR = FINDOUTFUT("SYSPRINt•: 
LET IDV = VEC 5 
LET FIRST = T~UE ANt EC~EEDED = TFUE 
Alt CUFSOR =0 AND LINENUMEER = 1 'ND NN s 1 

IF SYSPR = 0 ~RITETctOG("NO SYSFRINT•l•) <> flOP(lE) 
SELECTClJTPUT(SYSPR) 
IF OUTPUT = 0 URI TE~ ("Ho cut put stru••ti•) <> STOF( 16) 
If llFUT = 0 WRIT};S("No input strea111•N") <> STCP(lE) 
SELECTOUTPUT(OUTPUT) ; SELECTINFU1(INFUT) 
ID:s IDV 
FC~ I = 0 TO 3 ID!K := ••E• 
VRITES(•C• EQUIVALENCE state111cnt for ·~•bcl table T!BLS•N") 

t( CH : s liDCH( ) 
S•ltCHON CH INTO 
t( 

CASE EIDSTREAMCH :UNLESS E~NEEDED NE~LJNE(): WAITESC• EQUIVAlEN 
FO~ K = 1 10 4 IC 

t( IF K • J WFJTES(••l 1 •) 
V~I!E!(•(LZ•); ~~ITED(K,l); WFITES(",TAELS(2 
VRITEN(NN); liRITE!(•:1•; Ht:+:• 1 
U~LE!S K • 4 liRCH('•': t) 

FINI!H 

CAst ••s• :PtJRGEllNE C) ; EllICA!E 

DEFAlft.T :IF P.£AtlINE() THE• tC 
If EQNEEDEC THEN f( ~Rl1E!(• ECCIVALENCE ") 

ECNEECEt::fll!E ; LINE~U"BeR:al ;FI~Sl 



•> 
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ltlO" - fFEffCCESSCG 
CUP~O~ := U! l) 

tEST FIRST THEN FlfiST::F~lSE ELSE WFCf(',') 
IF (LINENU~BER > 17 & Clli~OF > 2S) 1HE~ EQNEEDED := 
IF CU~SOR > 51 THEN t( ~E~LIJ.!E() ; ~F!TES(• l") 

ClF~CF := 7 ; LINElCMEER +:s 1 l) 
•RitE!("(l"); FCF f=G TC lENGTH-1 IC 

t( VfiCf(U:IK); It!lt:=••P $) 
VRITE!(" 1 iHLS(2 1"): WliilEt.(fo!K}; '-!:ITES{"))") ; NN 
CURSOF +:= 22 ; IF l(~EEDED THEN N~'-LINE{) $) 
EMDCAst: 

$) // Elld of SVItCMCN 
t) llEFEAT 

• 

• 
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