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FOREWORD

This manual 1is being issued in order to provide
information on the IDIOM software package, developed by
Cambridge Econometrics Ltd. and irstalled at UNIDO.

The manual was written to make easier the task of
using the package, especially for new users. The package
is a substantiai 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 1in 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 1is the necessary data for their estimation
widel!y available. More fundamentally, the model is
demand-oriented, and supply constraints are not explicitly
embodied. A flexible software package, which allows for
repeated simulations of alternative demand patterns, can,
however, gc 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 framework can provide wuseful indications to
those modelling national economies.

The IDIOM Handbook was prepared for UNIDO by Dr. Aian
Winters of the University of Bristol, United Kingdom.
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AUTHOR'S PREFACE

In 1980 UNIDO took delivery, from Cambridge Econometrics Limited, of a
computer package callcd 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
insufficient 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 IDIOM much more obvious to
non-specialists, than did the original documentation.

There have been several difficulties in the implementation 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 delay the present document by a few months and to render it more
provisional than might be hoped. All computer programmes are subject to
errors, especially those of the size and complexity of IPIOM. These gradually
emerge during acceptance trials and during the first few years of use. IDIOM
has been no exception. Unfortunately, hcwever, there existed a chicken and
egg problem: wuntil 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 - will 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
hints 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 than postpoue the hardbock further, we
have merely noted them, evaded them and passed on. Hence it is certain that
IDIOM will evolve somewhat from the present version. This will date the
handbock, so that in the near futuve a slightly revised vergion of it will be
necessary.

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

L. Alan Winters
University of Bristol
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I. INTRCDUCTION

THE YHILOSOPHY AND HISTORY OF IDIOM

IDIOM is a computer package develcped by the Cambridge Growth 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 relationships. It undertakes varicus accounting
activities automatically and also provides faciiities for storing 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 aftexr accounting and

house-keeping operations.

IDIOM permits the user to specify his own disaggregation for up to sixteen
different economic concepts - commodities, 1industries, exports, investment
assets, types of labour etc. - and also to vary the 1list of endogenous
variables. This is particularly relevant for mc’elling developing countries,
for thern data inadequacies often make it impossible to model all sectors of

the economy in equal detail.

The history of IDIOM is in a sense the history of thc Cambridge Growth
Project. For over twenty years the latter group have been developing
disaggregated medium-terwm models of the British economy - stretching from an
essentially static Liontief model (Stone 1964) to a dynamic simulation model,
MDM - most recently described in Barker, Borooah, van der Ploeg and Winters
(1980). The latter is bui't around the input-output 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 a fully
specified, cost-minimizing, production sector. IDIOM makes this level of

generality simply and conveniently available to model-builders elsewhere in
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the world. It is based on the (GP model (indeed the current OGP model uses
IDIOM), drawing on the experience of MDM for its economic structure, its
internal coustruccion and its user—-interface. Hence while IDIOM is a
relatively new programme, 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 MDM (the OGP 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 'OGP' 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 MDM. To get a feel for IDIOM, therefore, as well as reading the
IDIOM 1literature, the wuser should read Barker et al (1980) and Barker
(ed.,1976). The former gives an overview of MDM, while the latter, referring
to an earlier version, gives more detail of the programme and its use,
expecially on individual sectors. While the latter is scmewhat dated, it

provides the soundest basis from which to explore the more recent developments

within ID1OM.

Barker (ed)(1976) not only describes the economic and simulation features
of MDM, but also contains some informstion on the estimatinn of the various
relationships. Data and estimation are essential steps in any model-building
exercise and it is 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 no
substitute for an adequate background. For those potential users who have not
much experience of econometrics, we would recommend Intriligator (1978) as a
book which maintains a sensible balance between econometric theory and
practice. Certainly anyone who kncws the material therein will have no
problem in using and exploiting both IDIOM's sister programme - the estimation

package MREG - and IDIOM itself.
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THE IDIOM LITERATURE

The first element of the IDIOM literature 1is the geueral inftroductory
naper Barker, Peterson and Winters (1979), a copy of wiaich is supplied with
this handbook. This describes the history, motivation and philosophy behind
IDIOM, but gives no practical 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 details of the
programme construction, nor of the economic or econometric significance of the
packages. It is the purpose of this handbook - the third elemeat of the IDIOM
literature - to fill in these gaps. The econometric package, MREG, is
straight—forward, and as suggested already its features will be transparent to
anyone with a little experience cf econometrics. Consequently, except 1in
passir g, this handbook will not describe the use of MREG, although we shall
make a few comments on the preparation of data for 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 available functions and advice on estimating them. Second, a description
of the programming structure. This 1is necessary partly to give the less
experienced user insight into how the programme will behave under various
circumstances and partly to provide the more experienced user some guidance
when he comes to edit the programme to meet his own specific requirements.
This 1s the shortest part of the handbook, partly because the material 1is
touched upon in the manual, but alsc becguse our purpose is not to describe
the progranme fully and show how to make any conceivable change, but rather to
introduce the experienced FORTRAN programmer to the basic structure and set
him a few guidelines on how to find his way around the programme. It is to be
emphasized that, while editing IDIOM 1s nerfectly legitimmate  and

straight-forward, it is not for the inexperienced.
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II. BASIC IDIOM

AN OVERVIEW OF BASIC IDIOM

This section describes the broad features of the types of model that can
be built with IDIOM without reprogramming. 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 be regarded as indicative rather than
definitive. Also the user should realize that the full 1list of features
listed here need not be implemented in any particular wmodal, for various
functions may be suppressed, and this can drastically alter the overall look
of the wodel. Hence if the model y,u have in mind does not lcok like what

follows, do mot despair, it is still quite possible that IDIOM will handle it.

(a) Owverall Features:

(i) basically "Keyuesian"

(A) no supply constraints: supply expands to meet demand in all

markets, although this might affect prices and hence feed back

onto demands and supplies.

(B) fix-price model structure: prices are basically cost determined

rather than adjusting to clear the market to which they refer.
However, one option allows the profit mark-up to vary cyclically
and wages may also respond to excess demand in the 1labour
market. Hence something akin to neo—classical, or market

clearing, prices is possible.

(C) PFinancial variables dn not feature prominently in the equations
for real variables. They may feature by altering incoue flows
or, via interest rates, affecting costs, but the effect on real

variables is always indirect.

(D) basically flow equilibrium: little attention is paid to stock

2quilibrium in asset markets although it features in investment

behaviour.
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(iii)

(1v)

(v)

(b)

(5)
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dynamic - one year is, to a considerable extent determined by the
last. Many relationships incorporate lags, and all could do so 1if
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 through investment, the resources for which

must be found from within the model.

disequilibrium - wmost warkets clear, 1in that supply = demand, but

neither necessarily attains its long-run values (given the values of
exogenous data) immediately. Endogenous cycles are pcssible - even
likely. Two crucial markets do not clear even in the sense used
earlier. The labour market and the foreign exchange markets can both
show persistent excess supply or demand if government policies are
assumed unresponsive to their condition. The labour ma-ket may be
contrclled 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 - subsistence sectors can be fully modelled only to the
extent that they can be valued in money terms. There 1is 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.

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

rest of the world (nation) as exogenous.

Principal Exogenous Variables

the rest of the world - incomes and prices

- foreign exchange rate (this could be fairly

easily endogenized if desired)
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demographic variables - population

- participation rates

- dependency ratios

economic policy - especially tax system

- govermment expenditure
(Some elements here are defined such that while the system 1is

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

depends on unemployment, which is endogenous.)

economic behaviour, including the formation of expectations, 1i.e.

obviously IDIOM needs to be supplied with parameters for each of 1its

behavioural functions.

The Main Relationships

The final demands:

Final demands way be modelled explicitly using functions whose
arguments are drawn from all parts of the model. They are the prime
movers of the mocdel in tunat supply expands to meet whatever is
demanded, although there is room for feedbacks from supply to
demands, e.g. imports 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 modelled:

q, exports

9. consumption

q; investment

qg stock-building

qg government expenditure

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

complementarit-es.
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Production:

Supply is met by combining labour, capital and materials. The
material demands are handled via the input-output segment (although
input-cutput coefficients are not necessarily fixed); the remairing
two are derived from production relationsbips. 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, otaer data.

The final demands and production are linked by a commodity baiance
which states that supply and demand for each commodity must be

equal. Hence, writing q for total domestic ocutput:

+ = +qg. + + + 3
a+q Taq *aq;ta tagtd, ",

where q, is intermediate demand by commodity

where y is output by industry and Agy the input-output {(mix) matrix

giving commodity inputs per unit of irndustry ocutput.

The commodity balances are tie lynch-pins cf the whole r IDIOM's

accounting sysvem and modelling approach.

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

inputs and outputs must balance by industry. Hence:

y = (i.Agy§)' tw At rm

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

L profits, etc.

t indirect taxes

m, direct imports (i.e. firms' imports cot entering commodity

accounts e.g. business travel; may be zero)
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(i'Ag §)' is total intermediate input (y denotes a matrix
y

comprising zeroes except for the elements of y down the diagonral;
hence: Agyi gives the matrix of intermediate flows and i' sums it

for each industry - column sums)

The price relationships:

Industrial prices are basically cost determined, being driven by
labour costs, material costs, occasionally capital costs and indirect
taxes. Material costs may include a substantial element of import
costs. As alternatives, industrial prices 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-classiczl pricing

behaviour).

Given industrial prices, the prices of other elements of final demand
may be found. Import prices may be related to local prices (hence
p and p, are mutually dependent) or merely fixed in foreign
currency. Export prices may similarly either reflect the domestic
aconomy (via pq) or be constrained to world levels. The prire of
domestic absorption - presumed common to the remaining elements of
final demand - is fixed as a weighted average of domestic output and
import prices. These prices possibly have to be converted to the

correct classification before use in their relevant functions.

The cost of labour:

The average wage may be a function of taxes, inflation etc. This
enters the employment functions, where employment is determined, and
from this, noting any non-constant returns (to labour or to overall
scale), unit labour costs emerge. These may then determine prices if

required.

The income flows:

For each type of income (e.g. wages and salaries, profits, taxes)
accounts are kept and for each institutional sector (households,
companies, etc.) both incomes and expenditures are calculated. These

may feed back iuto the demand equations most obviously via the

consumption function, but alsc possibly through investment being
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related to profitability etc. The saccounts also form the basis of a
complete set of financial accounts showing flows of fumds atc. All

these accounts allow for government taxes and transfers.

(d) Flow Diagrams:

The main caural chains and interactions 1in btasic IDIOM are
represented belovw. Two types of link are represented: the behavioural
links (sclid lines) where the user defines the rature of the link by means
of IDIOM functions, and the accounting links (broken 1lines) which are
carried out by the model independently, The 1latter comprise either

. . c s . 1
aggregations or conversions from one classificalion to another.—/

The diagrams show the direct 1links between the variables they
contain They do not, however, show either the indirect links or a full
set of determinants of each variable. Hence, for example, in figure 1 the
demand 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.

1/ The classification converters themselves are often endogenous, but the act

of conversion is automatic.




Figure 1 The Main Links of the Real Side

v
P N N
YE W ]
| f
| 1 |
I
UE —)

The symbols are standard names /-hnvioural Links

as defired in "The Naming _ ( functions)

Conventiong" _ -~

- ountd I ink
. ) . - Ace o ne Linkes
Int.. 15 intermediate demandas




_12_

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

(programming details are left until later).

The most crucial concept in IDIOM is the calssification which defines the
disaggregation of each major wvariable. We start by discussing the
classifications (and hence implicitly defining the wmajor endogenous
variables). After that 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.
CLASSIFICATIONS

One of the most obvious yet significant features of IDIOM is that it is
disaggregated. Virtually every 1important economic variable may be
disaggregated in IDIOM models, and potentially at least, eack 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 model. The only
requirement is that he be able to supply a converter, or bridge matrix to
convert dara from one classification to another.l/ The 1list of classi-
fications used by IDIOM is given in Table 1 below, along with certain naming

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

The user may have as many or as fev elements as he wishes in each classi-

fication with the following restrictions:

(i) each classification has at least one element

1/ Obvioulsy all classifications do not have to be mutually linked. The list
of required conversions is given in Table 3 of Naming Conventions, below.




TABLE 1: IDIOM FUNCTIONAL CLASSIFICATIONS

Classification
Q 1
Y 2
C 3
G 4
R S
H 6
S* 7
v 8
F* 9
X 10
M 11
E 12
D 13
T 14
A 15
K 16
0 17

*

redundant in TDIOM version 3

Descrigtion

Commodities

Industries

Consumers' expenditure categories
Government expenditure categories

Types of receipt and payment
Income-receiving sectors
Stocks/inventories

Durable capital assets

Financial assets

Exports

Imports

Employment

Direct tax brackets (income distribution)
Indirect taxes

World areas

Social capital formation

Overall calssification (dummy: used to hold
data relating to classifications 1-11)
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(1i) The number of industries 1s wnot more than the number of
commodities. Each iadustry wmust have a principal product (a
commodity which accounts for a large part of its output and may

roughly be taken as represeutative of its output).

(1i1) R must include at least the following five categories:
wages and salaries
profits
indirect taxes
direct imports

goods and services

(iv) H must include at least the following four sectors:
households
corporations
central government

rest of the world
(v) O must contain 11 elements

Table 1 also implicitly defines the main economic variables considered by
IDIOM. The 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, adcounting
and behaviour. The first includes such things as keeping rack of
information, input and output, error trapping, and diagnostics etcf It 1is
essentially a question of computer programming and, to the extent{ that we
discuss 1t at all, it is covered in Crapter III. The last two elements are
the economic features. They tend to merge with each other at the ekges, but
broadly behaviour covers those areas of the model where economic 4gents may

-

exercise their discretion, while accounting covers those areas | mostly

comprising definitions — wherc there is no scope for variation.
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Among the more obvious exampies of accounting we uave
industry balances, the definition of personal disposable income, the
calculation of indirect tax receipts once quantities znd prices are krown, and
the calculation of stock levels from stock-building data. Possibly 1less
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 commodity balances; this is
accomplished by using a matrix (QXC), a typical row of which shows the
prcportion of each export group entering the commodity of that row.
Similarly, given the prices of commodities on the domestic market (POH), we
can generale the prices of each element of the consumers' expenditure

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

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 1is less than gross output). It will also be seen below that =zlthough
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 in 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,
whereas the latter offer the user considerable flexibility. Obviously the
elements of the converter matrices are determined by the user, but thereaiter
he has no control over how and when the operaticn 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 1is not specified
anywhere - the majority being far too cbviocus 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 CCNVENTIONS

The following conventions are used for referring to variables both within
the FORTRAN source of IDIOM and for communication with the programme during
the various phases of using IDIOM. They will 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 all tbe vectors and matrices used 1in

IDIOM, along with their dimensions and units.

Classifications

The heart of the naming 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,
but do figure in the internal construction of the programme; 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 secord the economic

concept in question. For example:

QC consumption by commodity

¥YS stock-building by industry

I1f, however, the two letters would be identical, they are ccllapsed 1irto

one, e.g.:

¢ consumption by consumption group

V investment by asset




Classifications:

TABLE 2: THE MAIN ID10OM CLASSIFICATION NAMES

<L I™WOO <O

O RP IO MI XM

s

commodities

industries

consumers' expenditures
goverrment current expenditures
receipts and pavments
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)

Other

u
W,2
1,J

units of measurement (real x 2A4)
real workspace
integer workspace

Redundant in IDIOM Version 3

each 1is denoted by a single letter.

MDM

57

40

£
N

N —
S 0O W =N OO Ny YW

—t

—
o w

Identifier

M0~ O WV W N

— e et et et et et
NV W — OO




Qualifiers

The above names require qualifiers

latter include:

pre-fix;:

o Z »n ™

JSW

post-fix: Ln

TI

TZ

examples BPY

NBPY
LBPY

parameter matrix referring to entity concerned
sum of entity concerned

number of items in entity concerned

price of entity concerned

current price sum of entity concerned

significance only to programmers, rather than us

(or JS) switch for entity concerned

lag of n years on entity concerned (L 1is
suppresed)

titles for entity concerned

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

receipts by entity concerned L only occur with

] R L £3 .
payments by entity concernedJ classification

in fairly obvious circumstances. The

- location in workspace of entity concerned (This 1is of

ers)

sometimes

an entity
ignore it)

H and

base year taxes on entity concerned as proportion of base

year output

classification converter

{more details follow)

parameters for industry prices, dimension (NY, NBPY)

number of industries
number of parameters for industry prices

position of start of BPY in 2Z
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SG total government current expenditure (comnstant prices)
PSGC price of total government expenditure
SPG current price sum of government expenditure

PXL1 price of exports lagged once

PXL2 price of exports lagged twice

QTI commodity titles

QM imports by commodity

JSWPX switch controlling export price formation

QMTZ tariffs on imports in base year

The wide range of classifications in IDIOM necessitates a large number of
conversions from one classification to another. These are accomplished by
linear converters, or bridge matrices. Hepnce, givern consumption by
consumption categories, we may calculate the com ‘dity demands they imply by

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

Q€ = QCc * ¢
(NQ,1) (NQ,NC) (NC,1)

whare QCC is the converter (postfix C) from consumption (C) to commodity (Q).
The same converter can also be used to define prices (often referred to as

"dual prices") as follows:

PC = QCC' * PQ
(NC,1) (NC,NQ) (N, 1)

where the ° denotes transposition.

The 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.
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Associated wi-h each converter name are the following qualifying prefixes:

1 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

indicator of type of converter

[ &)

IDIOM requires the user to define the varicus conversion operations he will
use and to say in what form the converter is to be stored; see the CONVERT
command in the Manual. Naturally, he also has to supply IDIOM the date for

ecach converter.

Additional Names:

In addition to the classifications defined so far, certain other concepts
are frequently 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) by industry

ULC unit labour costs (sometimes referred to as YULC)
YEXP expected output

VA value of tax allowances on investment

SA  stock appreciation

YH hours worked

YVP investment in plant

(b) by ccmmodity

POH the price domestic absorprions of commodities
POHH the price of commodities both produced and sold at home
OMQ import quota variable

QY total intermediate demands for each commodity
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TABLE 3: IDIOM CLASSIFICATION CONVERTERS

e Classifi- Identitier ldentifier of Description
4 cacion Resulting Matrix
T M TQMB Tax rates on imports
T Y TYB Tax rates on industries
T < TCB Tax rates on consumers' expenditure
) T G TGB Tax rates on government expenditure
T v 1VB Tax rates on fixed investment
T QX TQXB Tax rates on exports
R Y RYB Value-added parameters (industries)
R c RCB Value-added parameters
(consumption)
R G RGB Value-added parameters (government)
R v RVE Value-added parameters (investment)
Q Y QYCl/ Commodity requirements per unit
industry output
M Q MQC Classification converter:
commodities—imports
Y Q YQCZ/ Classification converter:
commidities—industry
Q C QcC Classification converter:
consumption—-commodities
Q G QGC Classification converter:
government—commodities
Q S QscC* Classification converter:
stocks—commodities
Q \' Qvc Classification converter:
invesiment-commodities
Q X QXC Classification converter:
exports—-commodities
\Y K VKC Classification converter: social
capital formation-assets
Q Yp QYPC Classification converter:
plant-commodities
E YE EYEC Classification converter:
- industrial employment-employment
- by type
- E CE ECEC lassification converter:
consumer's employment-employment
by type
E GF. EGEC Classification converter:
) government employment~employment
< by type
H K HRC Classification converter:
receipts-sactors
¥ R DRC Classification converter:
receipts-tax brackets
‘ Q YS QYSC Classification converter:
" industrial stocks-commodities

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

2/ This is the conventional industry-commodity make matrix

* redundant to IDIOM Version 3




(c) macro-concepts

UE unemployment (sometimes UNEM; lagged URL1)

EHPL.L Employment, often qualified by sector - see below

Elc

AW average wage, often qualified

EX exchange rate

WAGE wage bill often qualified

WAG

GDP gross domestic product

PDI personal disposable income (prefix R real PDI; E expected

PDI; real PDI lagged i and 2 RDIl, RDI?)

HUC home unit costs (GDP deflator)

PCE consumers' expenditure deflator (instead of name PSC)
macro-qualifiers:

In addition to the qualifiers already -entionedl! macro variables are

frequently qualified by the sector of demand to which they refer. We use

the postfixes and prefixes:

e.g. EMPC

ZCVA
SPCM

consumers' expenditure
government

industry

employment arising directly from consumer's expenditure
(rather than via an industry); includes for example domestic
servants, charity workers

value-added arising directly from consumers' expenditure

value of imports arising from consumers'’ espenditure

additional macro-names:

DFE
WYOL
WPRI
POP

domestic final expenditure
volume of world output
world prices

population

1/ For macro-variebles the prefix B is replaced by a post—fix B to denote a
parameter of some sort.



(d)

(e)

(f)

WPQOP
RVAT
SRT
RET
RINT
RMOR
PSBR
PSFD
PWPH
SRAT
PUP
TXPD
TXPI
PCET
RESE
PW

working poobulation

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 RMORG)
public sector borrowing requirement

public sector financial deficit

personal wealth per head

savings rate = savings/PDI

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

consumers expenditure:

HPD

hire purchase debt variable

foreign classifications:

PC
PW
DI1
DI2

ap1 |
>

AD2 J
PFM

prices of competing exports (by export good)
domestic prices in export markets (by export area)

special export effects (by export area)

special export effects (by export commndity) (DI1 and DI2 are
referred to elswhere as "institutional" variables.)

two aggregate demand variables (by export area)

world prices of import goods in foreign currency
classification)

employment classification:

LF
PE

labour force

(in import

"price of employment"” - essentially the average wage by

employment class




(g) tax bracket classification:

D is 1ncome tax payed by people in each tax bracket
DN propcertion 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 1individual 1is 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 understands ocur test job, he will be able to set up his own

jobs satisfactorily by emulating them.

The use of the wames in re-programming is necessarily more sophisticated.
The user should heed the warnings given above, but once he has decided to
edit the programme, the conventions outlined here will be wuseful. 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 sj .cifications in this handbook, and/or (b)
going back to the calling statement and checking the mnemonic there. Usually
a mnemonic in an economic routine is referred to in a calling statement by an
address in workspace ZZ with index given by the mnemonic itself preceeded by

L; hence OM in the import routine IDMSQM 1is passed from the calling statement
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in COMPUT as 2ZZ (LQM). However, occasicnally the address index and the

—— e w A
BURIC MG B O

S oot watch perfectly and ou€ 15 mure iranspareni tham the other.

Obviously this process could be reversed - identifying an address in the

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

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

if he feels he must, be 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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~AARTANe

CCONOHIC DENAVIOUR — T#E rUNCILIONS

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 relatioaships; 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 i3 no reason why they should be linear. It is the pro-
vision of a wide range of these functions that distinguishes the IDIOM package

from certain other input-output modelling work.

For each c=lement of final demand, for various components of the production
process, for various income flows and for most prices, IDIOM allows the user
to specify, without reprogramming, a range of different functional relation-
ships. The cholce 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 (see manual), 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 in
IDIOM to estimate the variable in question. It 1s 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 1is required,
however, that each element keep the same functional relationship throughout a
particular IDIOM run. (It is, however, possible to either vary the parameters
or to over-write or modify the result of any functional relationship at any

stage in IDIOM, so some of the restrictiveness of this requirement is reduced).

V-
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For each varishle and function nption available. we offer below:

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

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

(¢) 2 definition of each parameter; and

(d) some indication of the structure of the programming (where
applicable).

In no sense do the firslL 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 programme. These parts are
intended only as imtroductory 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.

(1) Working constant: The solution routines for IDICM 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 iterated 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. The working constant transfers the results of the
UPDATE calculations to the COMPUTE phase where the final estimate
of a variable is found as the sum, product etc. of the working
constant and the COMPUTE calculations. Virtually every furction
is split over these two phases, hence requiring two subroutines
pre-fixed IDMUxx and IDMSxx, where xx refers to the variable being
estimated e.g. IDMUYS and IDMSYS. The working constants need not
be initialized to any particular value on input (although they

must be initialized to something).
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(iii)

(iv)
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The regression constant: The constant cof the equation defining

the function. Usually this is the constant of a corresponding

regression equation.

p and Uo: Many functions may be estimated allowing for first

order auto—-correlation of the residuals. This affects the pre-
dictions given by the equation and so ID.OM should be told. Auto-

correlation means that

E(U) = 0¥,

hence if the equation Yo =)('t has been estimated allowing for

it the optimal prediction of Yt given X, is

-

=y
Yo =x 'y B+ 0V,

and for Yt+l

- 2
-—
=X B+ o Ut-

Yt+1 t etc.

1
Within IDIOM, parameter matrices p refer to the auto-correlation
parameter and U, 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 ycar in any
particular run, for IDIOM can start up from the middle of the
projection period if required). The value U, may come directly
from regression results if the base year is part of the sample
period, or it may have to be projected itself prior to entering
IDIOM. 1f auto—correlation is permitted, but not actually used,

set U = p= 0.
o

JSWxx (where xx is a variable name) These are switches (one for
each element of vector xx) which control the function used to
estimate xx. They are integers and correspond to the key word
definitions, from which, in fact, they are built up by IDIOM

during the initialization phase.
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(vi)

. IDIOM -] oee that

=e trends IDIOM assum

the trend variable is zero when NYEARS is zero. NYEARS is incre-
mented by one at the end of the update routine; and is initially
set equal to YA70, which 1s set by the user. The regression con-—

stant must be calculated on this assumption.

Parameter matrices' dimensions: Each parameter matrix has 1its

final dimension set automatically by IDIOM. This dimension refers
to the number of parameters used by the functions and is set equal
to the maximum 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 = 1l; but if we set just
one price with the log-linear function (LLIN) this requires six

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

6.

In virtually all functions the final column of the parameter
matrix is used as a working constant. This is always indexed as
column NBxx (for variable 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 in
the last column that that particular function requires. Hence on
the import price example above if some import prices are set by
LLIN and some by PFM, the working constants for the latter appear
in column six of BPM even though the PFM function could accomodate
them in column one. If all import prices used PFM however, then
NBPM would be 1 and the working constants would appear in column

one.

In some functions other parameters are also indexed relative to
NBxx rather than by absolute number. Hence the industrial invest-
ment matrix (see below) refers to p as BYV (I,J, NBPV-2), and to
Uo as BYV (I,J, NBPV-1). Hence, if for example, one investment
is explained by the neo-classical model, for which NBYV = 19, ¢,

Uo’ and the working constant for the other functions will be

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

functions require only up to seven parameter columms in all.
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Notation for the Functional Specification

Where ever possible we refer to variables by their IDIOM names (see Naming
Conventions). Most of the variables determined by the functions are vector
variables, i.e. their classifications contain more than one element. The
functions, however, usually determine their values element by elemert and
below we represent the equations in this, scalar, forl.l/ Hence 1in 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 whole vector the name is underlined, and where we
wish to show a matrix the name is enclosed in square brackets. Usually the
subscripts are suppressed in our equations because the same subscript appears
on each "subscriptable” variable, but where this is not the case, subscripts
are explici.ly used and appear as subscripts, rather than in brackets as they
would in FORTRAN. The time subscript does not appear, and lags of k yearz are

denoted by the subscript

_k.

We refer to parameters in the following way. Assuming there is no
possibility of confusion about which parameter matrix is being referred to
(e.g. because there is only one possibility), and assuming also that the
element subscript has been supressed (as for the variables - see the previous
paragraph), we refer to the jth parameter wmerely as Bj. The only excep-

tions are o and Uo, which have already been explained.

The time trend is always referred to below as t.

* denotes multiplication (used only between two IDIOM variables)

XX denotes that variable xx has been converted from its own classifi-
cation to that of the dependent variable before use in the equa-
tion. (IDIOM does not have a separate name for the converted
variable if it 1is not stored, for then the result of the conver-
sion 1s 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 is necessary to use a more complex notation, but
this is explained below.
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XX a fixed value for variable xx (this is only used where necessary
frvr awvnncstinnal sasacanes 3 o nAt avavrir avacanane wawsialhla 16 an
£or oxpesiticnal rezscns;y i.e. not every excgencue vwarizble is sc
marked.)

Z... Names beginning with Z are not proper IDIOM names (beciause IDIOM
does not need to store the variable), but are used here for exro-
sitional purposes. They are explained as they occur.

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

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

notation, again suppressing the element subscript:

g (xx) the coefficient on variable xx (or some transform of xx)

B(r.c.) the regression constant

XX the variable xx of some transform (usually a lagged value)
w.C. the working constant (ocassionally w.cj if there are more than
one)
o |
r as above
UO;
Note: If we are storing data in parameter matrices there is a difficulty

To
below.
of 1ts

(a)

(b)

(c)

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 functiorn to which
they refer, but we also add a note to say how the particular column of

the parameter matrix should be initialized.

illustrate the notation, consider the import price equation on page 38
For each commodity to which it applies this equation relates the log
import price to:
a constant stored in the first column cf BPQM
the log of the world price of the commodity in local currency, which
is built up from world prices on the import classification converted
to the commodity classification and the exchange rate:

B, log (PFM/EX)

the log of the price of home output of the commodity:

(1-8,) log PQ
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(d) a time trend, B,t; ard
(v) a serial correlation adjustment.

Continuing this example, the table in that subsection refers to BPQM. Its
first column defines the parameters for any commodity using the equation just
described, the parameters being stored in the row of BPQM referring to that
commodity. Hence column 1 of BPQM contains regression constants, column 2
foreign price effects, column 3 trend coefficients, column 4 serial cor-
relation parameters, column 5 initial errors and column 6 working constants.
Note also that under the FIX option the first column of BPQM contains the

exogenous values required, and subsequent columns may be ignored.

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

' to denote

section. Tuese are matrix and vector equations; they use the
matrix transposition, and * to denute matrix multiplication. In more normal

. 1
notation let:—

,
be the (NQx1) vecotr FFM

p

¢ be the (NMxl) vector PFM
M be the (NMxNQ) vector MQC
u ve the scalar EX

q be the (NQxl) vector PQM

s be the (NMxl) vector PM
The equations then comprise
p = Mf

q = up
s = Mq

1/ We eschew this notation below so that the user may more easily relate the

equations to the use and programming of IDIOM.




IMPORTS (Functicn QM )

Commodity Imports

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

on an import basis (M-classification). This is to ensure thz* demard for any

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

imports.

Cnly world prices of import goods are provided on the import basis.

Four functions are available:

1.

LIN - log-linear model expressing the import ratio as a function of

apparent consumption, relative prices and time.

log ZMS = B, + B, log ZAC + B, log [PQM * ZQMTS /PQ ]

1
NTD
R *
+ 8, log [PQM * zqMT ¢ /PQ]_1 + Bt +p U

where

ZMS is the ratio of imports to domestic sales of domestic goods i.e.
ZMS = QM/(Q-QX)
ZAC is apparent consumpiion, 1.e. ZAC = Q + QM - QX

ZQMTP is the extent to which tariffs etc. raise the import price in

tiie solution year relative to the base year
ZQMT = (1. + QMT¢/QM@) /(1. + QMTZ)

(remember QMT® is current tax-takings on imports, QMTZ is the overall

tax rate on imports in the base period)
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At any iteration the basic exogenous variable is ZAC, apparent con-
sumption. From zbove, ZMS 1is determined by it, and then, noiding ZAC
constant, we use ZMS to calculate a new allocation between Q and QM.

Hence:

Q = QX + [ZAC/(I + znsﬂ

QM = ZAC - {Q - QX)

Up to this point QM has been measured inclusive of (base-year)
tariffs. IDIOM actually stores it exclusive of tariffs, however, so

the finel step for IDIOM is:
QM@ = QM/(1. + Q¥TZ)

The function is homogeneous of degree zero in (tariff-inclusive)
prices. The economic arguments for such functicns as these are found
in: Barker (1970), Barker ed. (1976), and Barker (1977).

Briefly the assumotion is that each IDIOM commodity treated like this
comprises several differentiated varieties of goods. The bundles of
home sales and imports differ in the varieties they contain, and
hence there is scope (i) for persistent price differences between
home sales and imports and for these price diifferences fo affect
relative demands, and (ii) for the income elasticities of home sales
and imports to differ, because for instance imports may comprise
higher quality goods. Tne income elasticities are reflected above by
apparert 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 share can vary if apparent consumption does.

The reason for expressing the dependant variable as the ratio of
imports to domestic sales of domestic goods is that, unlike the ratio
of imports to apparent consumption, this variable 1is not bLounded
above. Hence, as given, the equation cannot predict imports exceed-

ing domestic absorpiton.




NOTE:
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It is plain that this type of import-function is only really suited
to modelling competitive imports; i.e. imports for which there is a
corresponding domestic output which 1s capable of supplying some

non—trivial proportion of the market.

FIXQ - domestic ocutput, by commodity, 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
is fixed (often at zero). Its use 1is also discussed by Bark:r,

especially in Barker (1970).

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

between this domestic demand.

Q=QC+ Q5 +QV+ QG + QX + QY - QM

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

pendently.

QMQ - imports are determined largely by 'quota variables'.

_ NTD
o 51 + 32 QMQ + 83 QMQ_1 +p Uo
For simple, binding quotas, one could use this function with Bi =0,
except for 82 = 1, or use the FIXM option. This 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 emerges 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 and QM = 0).
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Estimation should be straight forward for the import functioms, provided
the data are available. Note that the prices include 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 1is compared
with, or added to Q, QX etc. tariffs are included. Hence ZAC, ZMS etc. are |
measured with tariff-inclusive imports, and the LLIN functious must take this

into account.

Other Imports

In addition to commodity 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

B
H

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

IMPORT PRICES (Function PQM)

Import prices (and imports) are determined directly by commodity (Q -
classification),l/ and converted to the import classification by the con-
verter MQC. 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:

Y
log PQM = B, *+ B, log (PFM/EX) + (1 - 32) log PQ + B3t

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.




TS

Import Parameters BQM

BQM is (NQ, NBQM)

option
LLIN FIXQ FIXM QMQ
parameter
1 r.c Q Y r.c.
2 B (ZAC) - - B (QMQ)
3 B (prices) - - B (QMq_,)
4 8(prices_l) - - o
5 B (t) - . Uo
6 P - - - |
T Y - - - 5
'
NBQM W.C. - - w.C.
Value of:
JSWQM 1
NBQM 8 1 1 6
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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 terms)

(¢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 deflator at market prices (home unit costs, HUC) replacing
the local price of the particular commodity. The rationale is that
even 1f 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 egual to world prices and converted to domestic currency

using EX.

Import price models of these sorts are described in Barker (ed)(1976) 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 is not possible (even crudely) it is probably best to use the PFM
option. In fact for most countries the difference between PFM and PQM 1is
likely to be small most of the time (i.e. most countries have little market

power cover their imports), so the PFM option will probably be the most useful

anyway.
g .
PFM = [MQCJ' * PFM (conversion to Q-classification)
~
PQM = PFM * EX (PFM option)
PH = [MQC] * PQM (conversion from Qto M-classification)

Unfortunately this does not guarantee that PM = PFM * EX unless [MQC| is an

identity matrix.

The above refers to commodity imports. There are also certain direct
imports by industry, government and consumers, that count as part of value-
added. These are described under value—added below, but here we note that the
prices of these imports have to be set exogenously in local currency terms.
There is 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.



m—

Import Price Parameters: BPM or 3PNM
B°M has dimension (N0 x NB''M)
option
parameter LLIN cM FIX Ro
1 B(r.c.) B {r.c.) POM -
S r~r !/
2 B { PFM) g (HUC) - -
3 g (t) B t) - -
4 p p - -
5 UO UO - -
NBPM W.C. WeCa - WeCs t
&
I n
|
value of':
JSWPQM 1 2 3 4
NBPM 6 6 1
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DOMESTIC ©RICES (Fuuction PY)

These functions describe the formation of domestic prices ¢n a commodity

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

a commodity basis, but using, in part, industiy - 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 commecdities via function Q, see below.

2)  all prices are index numbers.

The following functions are available whether or not there is a perfect
g P

correspondence between industries and commodities. They define the home price

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

1.

2.

PQMF The domestic price of domestic goods is set equal to the import
price:

PQHH = PQM

LMAT - linear functions of all material costs and labour costs and of
time. This 1is essentially 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 all 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:

NTD

PQHH(I) = B. + Byt + B3ULC(J) + BQZMAT(J) +p U

1 o

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

ZMAT = [QYC]' * PQH




3.

4-

This is straight—-forward cost-plus pricing with a constant mark-up.
It may be hypothesized to avise from oligopulistic market structures,
which often show such stability. 7The ULC variable 1s endogenous to
iDIOM, and may represent either actual unit labour costs or normal-

ized unit labour costs.

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 1its
rivals. (Such price changes cannot be interpreted as aggressive +1if
all firms agree the reason for them, and so price wars are un-

likely). The equation is:

PQHH(I) = Bl + Byt + B3ULC(J) + BSPQH(BA) + B7PQH(86)

NTD
+ 89PQH(88) +p Uo

hence Ba defines the commodity which is the first key input and

Bs its weight in commodity 1I's pricing. Similarly for Bg and

87 and 88 and 89.

If not all three key inputs arz required, set the redundant values
of Bi to zero. Also it is possible to use the import price of the
key input rather than the home price. This is done by defining the

relevant %., 66 or 68 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 in 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.

LIM as option 2 LMAT, but with the log of PQHH related to the logs of

ULC and ZMAT.




* ey S S
1}

5. LLK as optlon 3 LKEY, bul with
ULC and of the key inputs.

Restrictions

1. It is possible to use key inputs for export prices, but for any
export price doing so, every commodity entering 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 1 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:

(1) 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

(i1) PQH - the price of domestic absorption 1is built up using data on

imports and PQHH

PQH = ZM * PQM + (1 - ZM) * PQHH

vwhere ZM is the import share in domestic absorptions

M = QM/(Q + QM - QX)
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(iii) PY - the price of gross output of industry. Current price output by
industry (ZYP) is calculated from current price output by commodity

(ZQP) using converter |YQc !, 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 in 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

log ZPVA = 81 + th + B3log YULC + 64108 ZYT

+ leog PQM + pNTDUo

where ZPVA is the price of value-added

YULC 1is unit labour costs (from YULC functions)
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ZYT 1s tax per unit of output
2YT = YTP/Y

PQM is the price of competing imports.

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

give industry prices. Hence:
PY = ZPVA * (1 - ZMT) + ZMAT

vhere ZMT 1is the share of materials in gross output
ZMT. = 1 - L qQvc..
] 1 1)

ZMAT 1is unit material costs.

Finally industry profits are derived as:

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

7. PRS - profit share functions

= NTD
ZPSs = B1 + Bzc + 83 (Y/YEXP) + p U,
YP = ZWAG * ZPS/(1. - ZPS)
where ZWAG is the industry wage bill (hence it is the share of

wages plus profits that ZPS refers to) and

PY

(YP + ZMAT * Y + ZYRP)/Y

From the industry prices just derived, IDIOM calculates commodity

prices as follows:

Pq = [voc] ' py
PQHH = (PQ * Q - PQX * QX)/(Q - QX)
PQH = (PQ * Q - PQX * QX + PQM * QM)/(Q - OX + QM)




- 48 -

Note: These notes describe the prasent position so far as price forma-
tion is concerned. They seem to imply a somewhat unfortunate
feature. This is that with the exceptiom of ithe FVA optiom, taxes
on industry do mnot affect prices, but merely reduce profits. It
is a relatively simple matter to adjust this and I suggest that 1is
done relatively soon.

Prices of domestic absorptions

Governiwent current expenditure, investment (including government), con-
sumption and stock-building all absorb goods from the domestic market. Their
prices, on their own classifications, are all formed in the following manner

as accounting operations. For the sake of an example we take consumption

prices:

a4 -1
pc = focc] ' * pai + [C] © CRY
Prices comprise a material inputs part, calculated via the converter, and a
value-added part which equals total value added generated by the commodity 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).

PG is 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. The 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:
m-([gwc_]'*w_l*(r+[zﬁ])+ﬂ*zvs
where QYPC is the induscry plant - commodity converter
72IT is the rate of tax on industry's investments in plant materials

(Hence the factor (I + [zf'r]) grosses up material demands to

account for tax.)



and

_[‘9_

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

is a scalar representing value-added per unit of investment 1in
plant averaged over industries. The value-added components of
plant 1investment are not disaggregated by industry but are
handled in aggregate, as for other assets, via RVB etc. Hence
in the above the total value-added from plant 1investment 1is

shared among industries according to current price investment.




THE DOMESTIC PRICE PARAMETERS BPQ

BPQ has dimension (NY, NBPQ)

option -
parameter e iﬁﬁT ii;Y e e
1 - B(r.c.) B(r.c.) B(r.c.) B(r.c.)
2 - B(t) B(+) B(t) B(t)
3 - B(ULC) B{ULC) g(ULC) B(Y/YEXP)
L - B{ZMAT) B(PQ(BS)) y B(ZYT) P
5 - o lst key input~ B(PQM) Uo
6 - u b(PQ(BT)) y p -
T - - 2nd key input= UO - 1
8 - - s(ralsg)) - - ‘:3"
Q - - 3rd key input= - -
10 - - o - -
11 - - U, - -
NBPQ w.C w.C w.C w.C
value of
JSWPQ 1 2,k 3,55
NBPY 0 T 12

;/ If you are using PQM rather than PQ, set these numbers negative.
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INDUSTRIAL INVESTMENT (Function YV)

Industries' investment is determined by both industry and asset, so that
the industrial investment variable is an (NY, NV) matrix. Five options are

permitted.

. NCL: a neo-classical 1investment function, based on Jorgenson
(1963). Investment is derived from a model of loag-run cost mini-
mization as a function of the price of investment relative to that of
output (this proxies relative factor prices), the change in output,

depreciation, and time.

iog YV = B, + th + pYEARUO

1

+

B log BgZPV + BoZPV_, + B ZPV_, + g, ZPV_,

+

B7log B3ZY + BAZY-l + BSZY_2 + B6ZY_3

where ZPV is the "effective" price ratio of investment to output

ZPV = PVA * PV/PYl/

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

= - B
ZY, =Yy - Pia¥y

Hence 813 is a depreciation parameter reflecting the fact that

without further investment the capital that produced Y at

-1

time Y-1, would produce only B ac time Y.

13 Yy-1

1/ 2ZVP is calculated for years 0 and -1 from the basic data, but for years -2
and -3, it is stored directly as PYVLl and PYVL2? respectively. Hence in
the updating 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 is complex, for it 1is

aoa-linear in parameters and the data litely to he highly col-
. 1/ ey el - . . . .
linear.— 1f facilities do not exist for non-linear estimation

probably the best procedure is to fix the lag weights and the depre-
ciation rate a priori. Both will vary according to the industry con-
cerned, and both will affect the dynamics of the system., Hence care

should be exercised.

2. NCLP: This applies the Jorgenson model to plant alone. Economically
it is the same as the previous case but there is a practical 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). This 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 back
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

YV = B, + Bt + BiY 4 B,Y_1 ‘pYEARUO
1f B4 = - 83 this is a simple accelerator with no replacement and
if 84 = § - 83 it is an accelerator with replacement at &Y p.a.
(Note that depreciation is here related to output rather than capital
stocks, but this makes little difference. If depreciation is at the
rate YK, where K is the capital stock, this is equivalent to y MY,

where M is the average capital output ratio (= K/Y), hence & =y M).

1/ There are also likely to be identification problems between 3;, and Bg
to By1 and between B; and B3 to Bg.




- 53 -

INVESTMENT PARAMETERS (BYV, or in some routines YVB)

BYY Las dimcnsion (NY, NV, NRYV)
function

paramters NCL or NCLP ACC FIX PROF

1 B (r.c.) glr.c.) YV g (r.c.)

2 B (t) g(t) - g (t)

3 B (2Y) g(Y) - g (YP/PV)

4 B (2Y_y) B(Y_1) - -

5 B (ZY_9) - - -

6 B (2Y_3) - - -

7 B |log (IB.ZY)] - - -

8 g (zPV) - - -

9 g (ZPV_y) - - -

10 g (ZPV_3) - - -

11 g (ZPV_3) - - -

12 g log (£BZPV) - - -

13 g (depreciation) - - -

14 - - - -

15 w.c.l/ - - -

16 w.c.2/ - - -
NBYV - 2 p P - P
NBYV -1 u 3 v 3 - o 3

o o o

NBVY W.C. w.C. - w.C
value of
JSWYV 1 or 2 3 4 5
NBYV 19 7 1 6
1/ This w.c. accumulates the exogenous component of the output term within

the UPDATE phase; i.e. all elements referring to lagged variables.

This w.c. accumulates the exogenous component of the price term within
UPDATE.

This variable is updated once per year by multiplying by o 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, 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 yeur 1 1is not
known, initialize U, to the error (actual or predicted) in the year
preceeding year 1.
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The economics of the accelerator are crude, to say the least, but the
isa is occonemical of date snd astimation effort.
4. FIX: investment is fixed to an exogenous value:

YV = 81

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

rather degenerate neo-classical investment function.

- YEA
YV =8, +8,* B3YP/PV +p RU0

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 mweans
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) lLabour "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 = YE * YH * ZJ




b)

c)

d)
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Labour effort demanded results from a cost minimization exercise

d log ZEE = a *a d log Y + a, d log 2K
where d is the differential operator

and ZK the capital stock

But d log ZK = (YV@ - ZR)/ZK = v (Yvg/Y) - 6
where YV@ is total investment

ZR is replacement investment

v is the capital-output ratio

and ¢ is the rate of depreciation

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 worst, hence risirg un-
employment raises the average quality):

log ZJ = log UE

*3
There is some notion of “standard hours™ (2ZSH) 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,
(log ZSH_

tag d log ZSH + a
- log YH_

6

)

1 1

The last term represents the rate of '"catch-up”". Assuming ag

is positive, the larger the difference between standard and

actual hours, the greater the change in actual h»urs.
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e) There 1is also partial adjustment of actual employment towards

the desired level of supply. Hence:

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

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 model:

d log YH = B )

+ 8, (log YH_. - log ZSH_

1 1 1

*+ By d log ZSH + g, log UE (1

where the effect of ZJ (effort or quality) has been submerged into
YH. That 1s, it is implicitly assumed that extra effort is reflected
1n 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 By = 0.
d log ZSH is stored as 85

and ZSH_l is stored as 86’ and 1s updated automatically by the
programme, after use in the function. Hence on initialization 86
should contain standard hours for the year preceding the first pro-
jection year and Bg the assumed proportionate rate of change in
standard hours. This is the trend rate of change of standard hours

and must be constant through the projection exercise.
d log ZEE = 8, + Bglog Y + Bolog Y_, + (g, - 1)

log YE_; +8,, (YV@/Y) +3 , (Yvg/Y)_, P

log YE = log YE_, + d log ZEE - d log YH (2)

)




2.

Obviously the penultimate equation could be substituted into the last
one. and the coefficient 810 1s formed assuming it has been; R

covers both the partial adjustment effect ( BIO - 1) log YE_1 in
the ZEE equation and the unit coefficient arising in the last equa-

tion because: log YE = log YE_ . + d log YE.

1
In the simple case where labour/output ratios are constant, we can

set 88 = - 89 = 1, in which case d log YE =d log Y + ...

The estimation of these functions is demanding of data, but the sys-
tem 1s 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 emplovment, but productivity;

Hence the latter is likely tc vary.
LLIN: log-lirear function of output and time.

log YE =B, + th + B3log Y + Balog Y_

1 1

+ leog YE'I + pNTDUo
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
estimated allowing for serial correlation, for even without the
DNTDUOterm, the non-linear parameter restriction B = - 84/ 83

5

is equivalent to estirating:
= + +
log YE Yo Ylt yzlog Y

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

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

(1978).

As before, this equation endogenizes productivity.




4.

5;
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LLWA: log-linear function as above but with an additional term

reflecting real wages (from the producers' viewpoint):

log YE = 81 + th + 8310g Y + 84108 Y_1 + leog YE_I

+ B.log (ULC * Y/(YE * PY)) + o Py

EFIX: employment is fixed; hence productivity is endogenous

]
w

YE

PFIX: productivity is fixed; hence employment is endogenous

YE = B,Y

STOCK-BUILDING BY INDUSTRY (Function YS)

These 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 inatance, by smoothing production schedules, allowing
for machine break-dosms 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 2nd stock management. Hence in the long-run:

= 0 N
S 1 + 02t + a3Y + ubRIhT




The Industrial DBmployment Parameters (BYE or BYES)

BYE has dimension (NY, NBYE)
recu (1) (2) LLIN LLJA SFIX PFIX
1 B .TuC.) (H) g lr.c,) B ir.c.) Y= oY)
2 g | YH - ZSH) (H) g (t) B{t) - -
3 g (Z3H_,) (H) BLY) B (Y) - -
4 g (UE) (1) 8 (Y_,) 8 (1)) - -
5 d log 2SH (H) B(YR_,) B(YE_,) - -
6 ZSH_, (H) 0 g (wace) - -
7 g (r.c. () Uy o - -
8 8 Y) (&) - T - -
9 81T, () - - - -
10 B (YE_4) (%) - - - -
1 8 L YVA/Y) (%) - - - -
12 B L YVB/Y)_4 (E) - - - -
NBYE _q WeC, (®) - - - -
NBYE W.C. (H) W.C. WeC. - -
value of
JSiY® 1 2 A 5
NBYE 14 8 9 1 1

1/ An 'H' in brackets denotes that co-efficients apply to the hours equation,(1)above, and an 'R' denotes that

they apply to be employment equations,(2) above.

2/ Most variables in this equation need transforming - see text.

_.69_
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In the shorter-run, two other features may affect the level of
stocks. First, they will be sensitive to changes in prices through
time - a speculative element - and, second, they will be affected by
unanticipated changes 1n demand or output. We capture these effects

crudely by including in the equation a term:

+ ag (PYS/PYS_l)

and breaking the income effect into:

toa.Y +a Y

3 6 -1

Tre signs of these coefficients are not well defined by theory, for

the' represent a series of effects.

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 represented by

including a Koyck lag variable:

in the equation. Note, however, that the interpretation of this lag
may convey information on the error structure 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 1in our
basic equation becomes auto-correlated when S_, is added - see

Intriligator.

The final estimation equation combines the above effects, and refers

to stock-building (S - S-l) rather than stock-levels:

YS = 81 v Byt o+ BaY + BQR[NT + Bg (PYS/PYS_I)

+ BY |+ B7zs_

6 -1 1

where ZS is the stock-level at the end of period -l.
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ZS is stored in BYS (column 8) and is updated automatically by the
ure the fuaciiou is caicuiated, so
z8 (=88) should be initialized to ZS_2 - i.e. stocks at the ond
of year -2 - and YS to YS_l - i.e. stock-building in year -l1. 1icn
stocks at the end of year -1 are formed ZS_1 = ZS_2 + YS_1 and
used in the equation.

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.

ACC: accelerator model: simple function of the changing output bt

with a time variant parameter.

If stock levels are related to output, stock-building is related to
the change in output. The ratio, however, is not constant:

YS =B8) +B,t + (B + 8, (YEAR-D))(Y - Y_,)

1

84 is the rate of change of the accelerator coefficient. 't is

used to update the value stored in 83 every year. The upJating
occurs after the function is fermed so %3 should be initialized to
the value required for the first year of projection.

FIX: fixed stock-building

YS = B1

NULL: no stock-building

Ys =0
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The values of lagged stock and the lagged stock price are also used

neartotinn {Thave ie no
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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.

YSA = ZS_1 * (PYS - PYS_l)

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 commodity balances
directly (it does so indirectly via QG). It is merely an element of
the accounts of the government sector, 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.

10

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




The 3tock-building i’‘arameters (BYS)

i BYS has dimension (NY, NBYS)

option

parameter FULL ACC FIX NULT.

1 B (r.c.) g (r.c.) s -

2 g (t) B (t) - -

3 g (Y) B .Y - Y_4) - -

4 8 ( RINT) increment for gy - -

5 B {PYS/PYS_q) - - _

6 8 {Y_;) - - -

7 B (25_,) - - - |

&

NBYS -2 Zs_, ZS_1 ZS_1 ZS_1 |
NBYS -1 PYS_1 PYS_1 F’YS__1 PYS_1
NBYS W.C. WeCoe W.C, WeC,
value of
JSAYS 1 2
NBYS 10 7 4
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the economic theory of consumer demand provides. The model is dis-
cussed by Deaton (1975) and Deaton and Muellbauer (1980). Unless
considerable resources are to be devoted to a study of consumption,
my advice is not to use this system, for the effort involved in set-

ting up the system from scratch is not justified hy the results.
The basic equation for consumer good i is:
= B . B ,rp:—,i .PC. . :
DCi Yi + ( li + 21()(7JS.( SELES YJPCJ)/PC1

where:
DCi’ Yi’ %ﬁ and ZDSPC all vary over income groups, but ch
does not, and

ZDSPC is total consumption less expenditure on durables.l

Y; represents "committed" expenditure on good i and 1s formed by
IDIOM as B3i * DPOP/POP, i.e. the parameter given to the mode s
scaled by the proportion of the population lying in this income group
before use. Hence BBi - the parameter that is input - represents
committed expenditure on good i for the whole country, not just this
particular income group. The apparent implication is that comanitted
expenditure is the same for every member of the population; hence an
income group with x% of the population accounts for x% of the com-
mitted expenditure.zl This interpretation must be remembered 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.

2/ We say "apparent" because B3 may differ over income groups, it must just

be input in this strange form.
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commodities that are explained by the other functions in fact have
committed expenditure to zero. This 15 ot & problem ai esiimailon
time for then one usually estimates the system complete, but in
simulation runs it has a possibly awkward consequence. Suppose we
were using LES for all commodities, but that we then decide to move
to a log-linear function for, say, commodity 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

33’1PC1 would no longer have been removed from it and o0 con-
sumption on every other commodity would be predicted to rise relative
to before by ( Bli + BZit) times the change in super-numerary
income. When we add the consumptior of good 1 (unchanged by con-
struction) the sum of consumptions will 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. The outcome will be consumption of commodity 1
lower than before, and all others higher. Numerically this problem
is unlikely to be large unless committed expenditures are small and
commodity 1 has a large budget share, but it does prevent the precise
fine-tuning of consumption under such circumstances. Finally note

that the LES is not in per capita terms.

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 + 82: + 83 log ZDSCH + 84 log (PC/DPCE)
NTD

+ log DPOP + P U_

where ZDSCH is real expenditure excluding durables per head. All

variables except PC vary over income groups.

There 1is no ''system' here; the equations for each commodity are
y q y

wholly independent.
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3. FIX: expenditure fixed in per capita terms:

DC = 81 * DPOP
4. DUR: a durables equation based on stock adjustment. Basically 1in

per capita terms, but grossed up by population:

DC = DPOP * {81 + th + B3ZDRH +8,PC * HPD/DPCE

+ B_(DC/DPOP) . + p" Py
5 -1 o

where ZDRH is real personal disposable income for this income group.

and HPD is hire purchase variable that modifies the price :es—
ponse. It has dimension (NC x 1) and is not used anywhere else
in the model. It is set exogenously by the user and remains
unchanged until a new value is read in explicitly. If it is 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 the 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 the 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-
ture by both residents and non-residents. One solution would be to
guess the non-resident portion for each good and subtract it before

estimating the equations described above. Another, however, 1s 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 ot 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 comn-
sumption classes normally used, we may also define the extra one,
tourist expenditure which receives a negative entry in consumptionm,
and whose absolute value is added into exports. Since it is meaning-
less to estimate foreign tourists' expenditure by domestic income

group, it is possible to use this function only for income group 1.

log XFT = B, + Byt + B,log WVOL + 8,log (WPRI * EX/PCE)

WVOL is the world income variable:

WVOL = E (Ex )ADl JELX,
i'1 3713

where ADli is the income variable for world area i,

and xij cur exports of good j to area i
WPRI is the world price variable:

=L (Lx )X
WPRI = % (J ij .) Pw1/1 i3

where PW is domestic prices in world area i

= - T
Dcl,k XFT

where DC1 K is expenditure by group 1 on good k, and k is the index
H

for foreign tourists' expenditure.

By placing tourists' expenditure in income group 1, we are implicitly

maintaining that the disaggregated consumption vector for that group

contains two elements: expenditure by domestic residents in income
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group 1 and expenditure by foreign tourists. This should be recalled
when preparing cata 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 be adjusted to include foreign tourists' expenditure (XFT *
PXDT), as well as group l's total expenditure, DPSC (l1). IDIUM does

this, but it must also be done for the estimation stage.

This treatment of tourism is perfectly acceptable for countries where
it 1s relatively small, but where it 1s a major component of GDP,
alterations may be necessary. However, 1n those cases more data

shoula be available.

UNIF: The consumption data are disaggregated by income group using
the same classification as the direct tax system. Hence 1f 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 relaticonship is precisely that used

for group 1. Hence UNIF must not be used for group l.l/

The correspondence refers to the parameters of the consumption 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 DUK but there 1s a slight complication
in the case of LES. The parameters Bl and 82, which determine
each commodity's share of super—numerary 1lncome, transfer readily for
they are basically unit free, but 83, the committed expenditure on
each good, does have a dimensionality, for it is an absolute amount.

Hence if the sizes of income groups K and 1 differ, so should their

1/

See Manual, version 2, release 1, update No. 3.
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Bis just because more pecple means more committed expenditure. To
overcome this problem Bﬂ) 1s detined throughout as the committed

expenditure of the whole economy on each good. Hence assuming that

committed expenditures are the same for everyone, the committed
expenditures for group k are 83 *DPOP(k)/POP. In this way 1if LES
were used for group 1 and UNLF for the rest, the sum over groups or

comnitted expenditures would be 83.

This same convention applies, however, whether or not UNIF is beiag
us~d and so, in any application ot LES, the 83 required by IDIOM
for any group (k) must be set to POP/DPOP(k) times the absolute cum-

mitted expenditure for that group.

If UNIF 1is specified for the consumer commodity "foreign tourists'
expenditure” it is ignored. XFi can only ever be handled by income

group 1.

At ter torming 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

commodity.
The prices of consumption, including tnat of foreign tourists' expendi-

ture, are formed by the accounting procedure of passing domestic absorption

prices through the consumption - commodity converter.

BC = [qcc]® * poi

The group-specific deflators for total consumers' expenditure are formed

by weighting PC by the groups' own expenditure patterns.




optionl/

The Consumer Expenditure Parameters,

BDC has dimension (ND, NC, NBC)

parameter LES LLIN ;/ FIX ;/ DUR i/ XFT
1 8 ( share) B (r.c.) TC/DP0P B{r.c.) B8 r.c.)
2 B ( A share) B (%) - B(t) B/t)
3 committed expend.2 g (ZDSCH) - B { ZDRH) 8/ AVOL)
4 8 (PC/DPCE) - R (prices) B (prices)
5 - o - 8 ( pCc/DPOP) ] -
6 - u, - o -
7 - - - U -
0
N8C WeCo WeCa WeC., WeCae W.C.
value of
JSJDC 1 2 3 4 5
NBC 4 T 1 8 5
1/ Option UNIF requires no narameters
g/ Committed expenditure for whole economy. not merely inceme groun in question

3’ per canita

—OL—
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CONSUMERS' EXPENDITURE IN AGGREGATE
THE CONSUMPTION FUNCTION (Functica DSC)

These functions determine {otal consumers' expenditure on goods and

services by income group. They use income and wealth as their main explana-

torv variables, and operate in per capita terms. The main differences between
the options concern the accumulation of wealth and the linear vs. log-linear

functional form.
THE COMMON ELEMENT
The 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 time: 1
= NTD ‘
ZDSCH = B1 + th + 83ZRPH + BAZZHH ML
Wealth is accumulated as Bs in one of the following ways.
1. LEXW: Wealth per capita in nominal terms is exogenous. 1Its value is 1

given by DPWPH and 85 is set equal to it every year in the UPDATE
phase.

ZZWH = DPWPH/DPC T

2. LNMW: Wealth per capita is cumulated in nominal terms in DPWPH and

B85 is set equal to it every year in UPDATE.

DPWPH = DPWPH_, + [(DPDI - LSPC)/DPOP]_,

ZZWH = DPWPH/DPCE
DPWPH is updated before being incorporated into the consumption
function (via 85) so it should be initialized to per capita wealth

in the year preceding the first projection year.

3. LRLW: Wealth is accumulated in real terms. DPWPH is accumulated in

nominal terms, as before, but now Bs is accumulated separately:
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B = (8g)_, + [(DPDI - DSPC)/(DPOP * DPCE)] _,

WH =
22 B5

As previously initialize 85 to real wealth in the year proceeding

the first projection year.

4, 5, and 6. LLXW, LLNW, and LLRW: These 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 logarithas.

The final step is to calculate total expenditure and wealth by income
group:

DSC

ZDSCH * DPOP

DPW = DPWPH * DPOP

There is no UNIF facility for aggregate consumption. Separate con-

sumptiod functions 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 8 (ZRPH)
4 B (ZZWH)
5 wealth
6 p
7 Uo
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 over 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-classification
(5<R<7) and these functions merely define whether, say, profits appear in the
lst, 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 1is clear that the bulk of the
flows considered are payments to value-added. They are labelled as such 1n
the IDIOM programmes, and they are calculated in the various price 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 1is

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 stored,
however, as RY® and YR@ 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 converter. Consequently each flow can have, at most,

1/

only one psrameter. RYB has dimension (NR, NY).--

We now define for each payment type the nature of its formation for
industry, and then briefly consider other generators of payments. Note that
at this stage we are not considering any receipts. As noted under

"Classif,catious", 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 read in and stored sparse.
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WAGE: (JSWR = 1) Wage and salary flows. For each industry (j)

Z.= B * YEf. * AWY * $.001
] ] ]

where:
Z. is the wage and salary flow for industry ]
B~ is the element for industry j in the wages row of RYB

]

EG. i ..
Y QJ is employment in ] ‘>standard IDIOM names

AWY 1is the average industrial wage
and the 0.001 arises because per worker variabies (like the average
wage) are stored in units 103 times smaller than aggregates, see
"Units in IDIOM" below.
% can play the role of a wage differential.
PROF: (JSWR = 2)

Z. = YP. + YSA.

J ] ]

profits + stock-appreciation

No parameter is necessary, hence the corresponding row of RYB may be

set to zero.

ITAX: (JSWR = 3) - see separate functions T. No entry is required

in RYB here either.

voLS: (JSWR = 4) - (optional flow). Value-added at constant market
prices is proportional to the volume of output. Hence the income

flow 1is:

2. = B, * Y. * HUC
J ] ]

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

in nominal terms:

6. IMP: (JSWR = 6) direct imports. Imports direct to industry rather

than of a commodity, e.g. business travel:
Z. = B. *Y. * PSYM
] 3 3

Direct imports are proportional to output in constant prices. The
flow is the constant price amount times the direct import price

(commen to all industry direct imports).

7. GOOD: (JSWR = 7) The flows arising from the purchase of goods znd
services; not an element of value-added. This 1is built up from the
real flows calculated elsewhere in the model and eatered into the
accounts in subroutine IDMSHR. The user may ignore it (no entry in
RYE 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
SYM cumulates industry's direct imports
SPYM cumulates industry's direct imports at current prices

SYVA cumulates industry's value-added

Other sources of value-added

1. Consumption: calculated by IDMSPC, in vectors RCJ 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 GR¢g, using RGB.

Exactly analogous to consumption.
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3. Iovestment: calculated by IDMSPY, in vectors RVP and VR@, using RVB.

rxactly anaiogous to consumption.
Example: the 1input command

FUNCTION R PROF 2 WAGE 1 ITAX 4 GOOD 3 IMP 5
tells IDIOM that in 1its payments classification element | 1is 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 follows, and

IDIOM would use the foliowing 1dentifiers in JSWR.

RYB JSWR

} all zero

row 1 wage parameters
profit parameters
goods parameters

tax parameters

v wN
W NN -

import parameters

EXPORTS BY AREA AND GROUP (Function XA)

Exports are determined disaggregated by area of destination
(A-classification) and export commodity (X-classification). The basic model
is recursive (determining price prior to and independently of -—urrent export
quantities) and 1s better suited to trade in differentiated products under
impertect competition than to other market situations. However, competitive
price-taking may be forced into the IDINM mould. The references covering this

sort of export function are Winters (1981) and Barker (ed) (1976).

A particular feature of the export functions, which is discussed at length
in Winters (1981), 1is that although exports are disaggregated in two
dimensions, the independent data (of 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 export commodity; that is, they are specific to

each individual flow.
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The Export Parameters (BXA)

Exports of good J to area I are explained by: Position Of_EQEffiEifEE_iE_?fﬂ_
1. a constant 82
5 .
2. tinme 88
3. two separate measures of aggregate demand in I 83 and 8)4 respectively

(AD1 and AD2)

L. an institutional variable affecting trade with 85
area I (DI1)

5. an instiiutional variable affecting trade of 86
commodity J (DI2)

6. the exporters' internal pressure of demand for 87 !
sector J (Y/EXP converted by QYC to commodities 3
and then .; QXC :o export commodities) |

7. lagged exports of J to I 89

3. the exchange rate (EX, EXL1,etc.) BlO to 813 lagged O to 3 years respectively

9. the price of exports of J (in local currency) Blh to 817 lagged 0 to 3 years respectively
inclusive of tax

10. the price of exports of J (in local currency) 818 to 821 lagged 0 to 3 years respectively
exclusive of tax

11. competitors' prices of exports of J (in foreign 822 to 825 lagged G to 3 years respectively
currency) (PCL@, etc.)

12. Jdomestic prices (in general) in I (in foreign 626 to 829 lagged O to 3 years respectively
currency) (PWL@, etc.)

13. home prices of good J (in local currency, 830 to 8?3 lagged O to 3 years respectively

converted to export classification by QXC)
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Two functional forms are possible - linear and log-linear - but a wide
variety of effects are modelled within 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 as a working constant. Ne allowance is made for
serial correlation, essentially because of the extensive 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 manufactured exports 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 AD1 and AD2 are perfectly interchangeable in the export
functions, but they ar» not in the rest of IDIOM. The variable AD2 appears
nowhere else in the model, but ADl 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, say
world area 3 to form a customs union. We conuld set DIl (3) to zero until the
union was formed and unity thereafter, and for each flow set the coefficient
85 to the effect that the vnion has on the flow. Probably for all
commodities flowing to area 3 85 >0, while for some other areas at least

some J would have 85 <0 (export diversion).

The diztinction is made here between competition from indigeaous producers
in our expert markets (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 alters the relative price of the importer's

domestic goods and all imports (from both us and other suppliers) and hence
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may be reflected in PW - by reducing it by the extent of the tariff. A
discriminatory tariff on imports from 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 vtoutines 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 our 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 - AD1, 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 AD1 (or AD2) to represent the aggregate imports and PC to represent

competitiveness effects; leaving the other area variables blark.

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 include a
"competitiveness' effect (which would include the effects of taxes) and a
“profitability relative to home sales" effect (which would exclude taxes from

both price series); we would, in the log-linear functiom, set:

B, =~ 8

16+ i=0,1,2,3

22+1
and

B i=20,1, 2, 3.

1841 -~ P30+i
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 cummodity exports QX.

Finally, foreign tourists' expenditure is added to total exports for use

in the macro-economic balances. (Because disaggregated tourists' expenditure

1/ Unless of course you believe that we will bear the tariff.
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cannot be separated from residents' consumer expenditure, it finds its way
into the commodity balances via QC rather than via QX. For macro-economic
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 (exogencus) data and home data. They are measured in local

currency. The main functions are taken from Winters (1981).

Eight options 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 linzar form.

The common element

ZPX = By, + B, PC + B, PC_ + B, PW + B PW_ + B EX
TXP) +
+ B, EX_, + B, PX_, + B, (Y/YEXP) * B,  ADl + B, .t
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

AD1 is converted to the export <classification from the area
clagsification using current export weights. Hence:

ADl. = ’.:'x.. AD1./ ?x..
J 1 1) 1 1 1]

where Xij 1s current exports of good j to area i.
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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 domestic curreancy. In the logarithmic
form one would expect:

86+67=-(82+B3+B + B)

4 5

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
excess 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 oppertunity cost of exporting ) or fall

(because of the spreading of fixed costs).

The lagged endogenous variable 1is best thought of as reflecting partial

adjustment.

1. LPH: Turning now to the specific elements of each function, LPH

forms export prices by adding a home price effect to ZPX. Hence:
A P
PX = ZPX + 88 PQHH + 39 PQHH_1

Note that it is the price of domestic sales of domestic oytput 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 variable if domestic prices are cost

determined.
2. LUM: This adds costs data to the common element:

~ Ve d 7~ G
PX = ZPX + Bg ULC + By ULC_, + B, ZMAT + B, ZMAT_

1 10 1

Varcd
where ZMAT is material input costs for each export good.
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zMAT = [Qxc]' * zmAT
{foxc] }

ZMAT = QliQYC]' * PQH

zMaT, 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 commcdity with the material costs of its “principal producer".
Finally, the resulting commodity vector ZMAT  1is converted to the

—Q
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 export and all domestic prices concerned must use either the

linear or the log-linear formulation; mixtures are not permitted:
PX X N % Y n
A= + J
P 88 ULC + 89 ULC_1 + 810 ZKEY + 811 ZKEY_1

A
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 prices:

Bi =0
2

[ e IR

i
and homogeneity of degree one in foreign and domestic prices

11
B, v b B =1
2 i=8

I o

i
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In general, I should also require Bi i=2,...5 and i=8,...11 to be

non-negative,

The estimation of these functions requires considerable amounts of
data. 1In zeneral some a priori restrictions may be required, as in

Winters (1981), where:
B4 = u82 and 85 = u83 with u= 0 or 1/2 only

and B. = i=2,4,6,8,10
i+

H1

with My T 0, 1/2 or 1 only

The homogenity restrictions can be imposed without the 1loss of
linearity, provided that the data are suitably transformed.
Similarly the restriction using ¥ may be imposed for any exogenously

given u by suitable transformation.

These functions are most suitable for differentiated products where
some market power abroad exists, but it is moderated by competitive

pressures.

PQHH: Export prices equal home sales prices. The case of full
market power - i.e. price-making. Because we are using price indices
this case covers discriminating monopoly with constant elasticicties.
Facing two markets, a monopolist sets his absolute prices in year t

so that MC = MR = (1-e-1) P, in each market. Hence:

1

P (1) = (l-e] )~ Mc(e)

-1

-1
2 ) Mc(t)

P2(t) = (l-e

Now congider price indices Pi(t)/Pi(b) with bafse year b,

Assuming the e, are constant, the price index in market i is:

-1,-1
(e, 7 M)y

1-"Hlucr M0

= .

R, (t) = P, (£)/P, (b) =




m—

The Exnort Price Parameters (BPX)
RPX is (X, NBPX)
option
parameter LPH and LLPH LUM and LLUM LUK and LLUK PQHH rg
1 WeCo WeCo W.C. - -
2 g{ PC) B(PC) B(PC) - -
3 8.PC_,) BirC_,) B{PC_,) - -
4 g Pd) B (PA) B PA) - -
5 B PY_y) B(Pd_,) BLPI_,) - -
5 B EX) R {EX) g (EX) - -
7 BUEX_,) B (EX_,) B (EX_,) - - ,
8 8( PQHH) 8 (ULC) g { ULC) ~ - ®
: B(PQHH_,) 8 {ULC_, ) 8 (ULC_, ) - - |
10 - B { ZMAT) B ( ZKEY) - -
11 - B ( ;4?11{'1‘_1 ) B ( 73(1&'1{__1 ) - -
12 B PX_,) B (PX_,) B (PX_,) - -
13 B Y/ YEXP) B (Y/Yaxr) B’ Y/ YEx:) - -
14 8{ AD1) 8 {AD) g (AD1) - -
15 B.t) B (t) g (t) - -
16 B(!‘.C.‘) B(I‘.C.) B(r.Co) - -
value of
JSAPX 1 and 4 2 and 5 3 and 6 8
NBCX 16 16 16 [} [}
r
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That is, the price index is the same for each market.

8. 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 furctions (XA) will

not be cperative.
EARNINGS (Function PE)

These funct:ions determine the averare renumeration of each of NE types of

labour. Four options are available.

1. EXGI: The rate of wage inflation is set exogenously:

log PE = iog PE_, + B

1 1

Bl is the logarithmic rate of change of the average wages of the

type of labour concerned.

2. EXGW: The wage rate 1s exogenous.

PE = B8,
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, however, does permit the

response oi wagea to excess supply and demand in the labour market.

100%*UE
dlogPE=81+82t+85(UE+E+Ba)

NTD

* B (log PCE_. - log PCE_,) + p U

1 2 0

d log PE 283

The employment and unemployment variables 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 imcreased (implicitly unanticipated), labour

. . 1
demands compensation this year.—

The coefficient 84 may be used to allow for breaks in the
wage/unemployment relatiounship, by reading in a new parameter matrix

with a different B& when breaks are desired.

The parameter B3 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 Harsen (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 rteal wage. The
most accessible explanation is probably Henry, Sawyer and Smith.

* Al
d 10g PE = g + g5t *+ B (23982) 4 g)) + Bglog (RET/RET ;)

+ gqlog (PCE_)/PCE_,) + BgZPROD_, + gylog

(PE*RET/PCE) , + pNTDUo

d log PE 2 83

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 productivity

b NY

zpROD = MY Y./ T} YE,
.L 1 . i
i=1 1=1

1/ These lags prevent an instability that might arise if wages were a
function of curremt prices.
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It seems likely to boost wage claims by reducing cost pressures on

employers.

The term 8910g (PE * RET/PCELl represents 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 exogenous
treatment of PE will be most useful, given the appalling 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 (Functionm T)

These are pseudo-functions - like functions R. They control mno% the
functional specification of tax collection, but rather the identity of
particular entries in the tax matrix. The user may use all or none of the
available options, but the classification T must correspond to the functions T
to the extent that each item of the classification must be assigned a method
of tax formation from the eight options. It is possible, however, to have two

. . . e: ) . 1
(or more) items in the classificaticn determined by the same tax methad.—/

As with the R-functions, the order of the T-classification is the same for
all activities that give rise to taxes. The calculations 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 cbvious to me.




The Average Wage Parameters ( BPE)

BPE has dimension (NE, NBPE)

option
naraneter EXGI EXGW PHIL SARG
1 d 1ogPE PE g(r.c.) B(r.c.)
2 - - g(t) B(t)
3 - - min. change min, change
A - - unemploy. const, unemploy. const.
5 - - 8( UE) B(UR) .
& - - B(PCE_,/PCE_,) B(RIT/RET ) %
7 - - - s(PCE_,/PCE__) .
8 - - P B( ZPROD)
3 - - u e(PE * RRT/PCE_.)
10 - - - p
11 - - - Y,
N3PR W,C. W.Ca WeC, W.Coe
value »f
JSIPrE 1 2 3 4
NBPE 1 1 10 12




Industrial Taxes

There are NT taxes levied on NY industries. The sub-totals are stored by
tax-type in TY® (NT) and paying industry in YT@ (¥NY). Parameters (tax-rates
mostly) are taken from TYB, which is (N7, NY),JJ and which 1s treated by

IDIOM as a converter.
1. ADVA: Ad valorem taxes on current values.
ZT. = B. * PY. * Y.
A ] J ]
where ZTj is the payment of these taxes by industry j

Bj the j'th element of the corresponding row of TYB

and PY and Y are standard IDIOM names.
2. SPEC: Specific taxes, levied per unit of output:

ZT. = B. * Y,
] J ]

3. SUBS: Fixed in nominal terms. More usually subsidies than taxes, in

which case Bj <0.

4, EMPW: Employment taxes, proportionate to the wage bill:
2T. = B. * ZW.
BJ J

]

where ij ie industry j's wage bill as calculated by the WAGE

option of functions R.
5. EMPE: Employment tax per employee:

ZT. = B. * YED.
] BJ DJ

1/ Although it is probably best read in and stored sparse.
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6. PRPP: Tax as a proportion of total 1industrial output at current

prices:
2T. = B. * SPY
J J

This is useful if there 1s & shortage of information concerning the

tax sysfem. It is not very realistic, however.
7. PRP: Tax as a proportion of total industrial output:
2T, = B * Sy
] ]
8. ADVI: Ad valorem taxes levied on the value of matcrial inputs:
ZT. = B % ZMpP. * Y.
] ] ) ]
where ZMPj 1s current cost per unit output of material inputs.
zvp = [qvcl' * pou
Once calculated, the indirect taxes are added into the vectors of
payments by industry in the appropriate place; that is RYF (3).

Indirect taxes are a component of vaiue-added.

Other Indirect Taxes

Indirect taxes may be levied on virtually any transaction in IDIOM.

1. Consumption: coefficients TCB, amounts in TCJ and CTJ. All options
available but ADVI is levied on the price of the consumption
category, regardless of quantities(®)

ZT. = B, * ZMP,
] ] J

where ZMP = [QCC]' * PQH
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Government: coefficients TGB, amounts in TCH and GTd. Exactly

analogous to consumption.

Imports: coefficients TQMB, amounts in TQM& anu QMTOH. Options EMPW,

EMPE and ADVI not available; otherwise as for industry.

Exports: coefficients TQXB, amount 1in TQX¢ and QXTd. Exactly

analogous to imports.

Note: taxes are levied on exports on the commodity (Q-) classifi-
cation rather than the export (X-) classification, and them coverted
back to the export classification for use in the export function.

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 (as

elsewhere in IDIOM).

Inflation Neutrality

It is possible to inflate specific and nowrinal taxes by some proportion of

the rate of inflation, from year to year. This allows the user to keep the

tax system "inflation neutral" if he wishes.

During any year, the entries in the tax matrices corresponding to SPEC,

SUBS, EMPE and PRP will be updated to:

= * * -
2B = zB,_, * (1 + TKPI * (PCE/PCE_) -1)

where ZBt are the tax entries in year t

and

TXPI is the exogenous rvate of "inflation neutrality" for indirect

taxes.
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OVERALL INVESTMENT (Function V)

These functinns 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 uno

further additions at this stage.

2. PLAN: Industrial investment in plant; as above.

3. DWEL: Investment in dwellings. Assuming an institutional framework

similar vo the U.K.'s, where mortgage payments attract tax relief,
and dwelling investment is carried out by the government 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 = 8, + B, RPDL + B RMORG * (1-SRT)

* B, ZPVD/PCE + Bst *+ DYEARUO

where ZVD is investment in dwellings, and

ZPVD the price of dwellings (an element of PV).

The semi-log formulation allows for a strong luxary effect. Care
must be exercised over the units of RMORG and SRT: SRT 1is a
proportion, 0 < SRT <1; RMORGC may be either a percentage or a
proportion as long as it is used consistently. (My strong advice is

always to work with proportions.)

4, 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 transactions taking place. Unfortunateiy most countrys' data do
not allow the identification of gross transfers of property (between

and within sectors) and so legal fees are related to gross investment

(transfers of new goods). Hence:




_93_

log ZVL = 81 + B, log v(83) + B, log v(85)

pYEARU

+ +
Bﬁt o
where ZVL is investment in legal fees.

V(B3) is total investment in asset 83, etc.

Note:

1. It is perfectly possible to define non-industrial investment assets
other than dwelling and legal fees. However, without reprogramming
they would need to be explained by omne of the above types of

functions.

2. For historical reasons, function V does not have an explicit FIX or
EXOGENOUS option. However, this effect may be achieved by using
either DWEL or LFEE, setting all parameters except Bl equal to zero
and Bl = log ZVD.

3. It is perfectly acceptable for industry to invest in dwellings and/or
legal fees. This should be done through the YV-functions (remember
YV has dimension NV, and thus covers all assets). IDICM adds
industrial and non-industrial investment by asset. Then, except for
plant, the resulting totals =are converted into commodity demands by
the converter QVC. Hence, all buildings - factories, roads aud

houses ~ are assumed to require the same commodity inputs.

Social Capital Formation

This is exogenous in IDIOM. The user defines this investment (gross) for
each year or. 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.




Investment Parameters VB

VB has dimension ( NV,NVE)

option

parameter INDL PLAN DNEL LFER

1 - - B(r.Ca) B(_I‘.C-)

2 - - 8(RPDI) B(V(gy))

3 - - g{int. rate) asset for 82

4 - - 8( ZPV/PCE) B(V(BS))

5 - - - agset for B
NV3 w3 - - gl{t) B(t)
NVB -2 - - P p
NVB -1 - - §) (1) U (1)

o] 0

NV3 - - WeCe W.Cs
value of:
JSNU 1 2 3
NVB 0

(1) Updated once per year — see note (3) to table on BYV,

_né_
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UNIT LABOUR COSTS (Function YULC)

Unit labour consts 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 calculated 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.

>

CTU: Actual costs. Divide total costs by output:

YULC = ZLc/Y

STAN: Standard, or normal, unit labour costs. Actual total 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

The resulting vector, YULC, is used throughout IDIOM wherevar unit
labour costs are required. It is hence not possible to use standard

costs in one application and actual costs in another.

Note: These unit costs are measured in £ per constant price £ 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. At present there is no functional
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:

YEXP = - Y_, +4Y ,-6Y, 1

However, to help convergence in extreme situations we constrain YEXP by

.8 Y . < YEXP <1.2 Y_

1= 1

This is carried out for each industry, and used wherever in IDIOM YEXP

occurs.

COMMODITIES and INDUSTRIES (Function Q)

Commodities 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 industries must not
exceed the number of commodities (NY < NQ). Function Q is defined for each

commodity as:

1. IDEN: If this commodity is the principal product of the
corresponding industry (the corresponding industry is the "principal
producer” of the commodity). “Corresponding'' means 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 suppress the difference

between industries and commodities he secs Q to TDEN.
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2. DIFF: If the commodity is the product ot a different industry. Each
commodity must have a 'princiapl producer” - an 1industry whose
behaviour represents this commodity - and if Q is set to DIFF, this
industry is cefined by the entry in vector BQl/ 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 difference between the exogenously given labour force (LF)
and total employment (E) for each type. There are mno labour supply
considerations within IDIOM. For fiscal purposes, however, and also for
comparing the models' output with pubiished sources, it 1is 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 registered/real ratio) falls. These
functions allow the user the choice of whether to use '"real" unemployment cr

"registered" unemployment in the various places unemployment figures in IDIOM.
1. SIMP: "real" unemployment:
UE = LF - E
2.  VARP: Variable registration, with registration rate ZUE given by:
ZUE = B1 + 82t + 83/log (BAZU)
where ZU = (LF - E)/LF is the unemployment rate, and

UE = ZUE * (LF - E)

Note: It is also possible to justify the wvariable registration
equation in terms of variable participation, 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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IDIOM forms emplcyment by labour type (E) by passing total employment

vectors through converters. There are three vectors of total employment:

(1)

(i1)

(1i1)

YE (or YE@) industrial employment, which has been discussed under

functions YE@. Industrial emplcyment by type (EY@) is formed as:
EY@ = [EYEC] * YEQ

Employment by consumers directly (e.g. personal servants, charity
workers, and possibly subsistence agriculture). First employment

by consumer good is formed:
CE¥. = CEgB. * C. for good i
i i i

where CE@B is a vector of multipliers (coefficients) generating
direct employment from the volume of consumption. CE@B will

normally comprise mostly zeros. Then CEf is converted to EC@ by:
EC§ = [ECEC] * CEg

Employment by  governmenc. First by government current
expenditure category:
GE@; = GE@B; * G;
and then by labour type:
£0p - [kcec] * ceg
Finally total employment by type:
E = EYD + ECB + EC}
and EMPC = f EC@;

EMPG = © EGP;
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THE UNEMPLOYMENT PARAMETERS (BUE)
BUE has dimensior (NE, NBUE)

parameter VARP

1 g(r.c.)

2 g(t)

3 g(1/log 2U)
4 g(zu)

S -

6 -

NBUE w.C.

JSWUE 2

NBUE 7

THE INPUT-OUTPUT TABLE (Function A)

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). The input-output table, hence the
updating, is denominated in constant prices, and refers only to material

inputs (value-added being handled elsewhere).
1. NULL: Do nothing to the A-matrix. (default value)

2. CDPF: The input-output coefficients are constant in current prices.

This implies 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.. = B,

*
iy = Biq1 ¥ PY;/PQH

where ZAij is element i,j of the A-matrix (inputs of i into j)
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Bii1

price index numbers PY and PQH. This is stored in the first

column of BQYC.

is element i,j of the A-matrix in the base-year of the

This function 1is executed during the COMPUTE phase, so the
input-output matrix, QYC, should be initialized to its value in the
year preceding the first projection year in order that any lagged

material costs might be correctly built up.

CES: The materials bundle is built up as a CES function. The

resulting A-coefficients are:

. = 6. (PY./RQH.) 32
1] 1jl ] 1

LTIM: The A-matrix elements evolve through 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.

B, - B
. >~ B
ZA = 8+ B, *NYEARS

1+ 63e

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 34‘<0 (as
is usual), and NYEARS > 0, ZA ranges from 81 + (82 -8B 1)/(1 *'83)
to 82.

LGDP: The A-matrix is a logistic function of GDP, lagged. The

reason for lagging GDP is computational effeciency - it allows these
calculations to be done during the UPDATE phase.
B — 5
1 B, (GDP /GDPT)
-1
1+ B3e

CDPT is a macro variable, exogenously set by the user, which merely

acts as a scale factor in this equation. (1t should be the same as

is used in the estimation of this function).




{ AYC)

THE INPUT<-OUTNUT “ARAITETIRS

3NYC has dimension /NO, NY, NBQYC)

option
parameter NULL CDPF CES LTI 1.GD»
Bo
1 - B( PY/PQH) B(PY/PQH) const, const.
2 - nower of limit limit
rricer
- - scale gcale
4 - - B(t) g (GDP/GDPT)
value of
JSHQYC 1 2 4 5
NBQYC 0 1 4 4

- T0T -
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NOTES:

1. Options LTIM and LDGP 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.
This 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. The column summe 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 parameters 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 1 ROW 2 OGOV 4 CORP 3;

tells ID'OM that of the four institutional 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 idéntities, and to write the results into the correct element of

the paymeats matrices.

IDIOM uses the switch JSWH to record where each sector is stored. The Ith
element of JSWH records the definition of the Ith of the NH institutional

sectors, where values of JSWH are:

households JSWH = 1
non-profit making bodies JSWH = 2
life assurance funds JSWH = 3
corporations JSWH = 4
nationalized industries JSWH = 5




- 103 -
1 'S TCLNI = &K
“CiiCAi aa 5vvc|.|uucu\. [VEvE Y)Y w
local government JSWH = 7
rest of the world 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 H-classification and functions. The payments are constructed
in sarious 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 here (HRP) and 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 have little significance
for the "real" economy, except in the determination of personal disposable
income. WNote that there is no separate classification corresponding to the
HRP functions: receipts and payments are built up on the R-classification,

the HRP functions merely determining how.

To ease the exposition of this sub-section, we note now the dimensions and

classifications of varicus matrices.




- 104 -
HRR (NH, NR) receipts by sector I of type J, L=i,..NH; J=i..NK
HRP (NH, NR) payments by sector I of type J

HRB (NH, NR) a converter (parameter matrix) translating total payments
by type (R = RC@ + RG@ + RYp + RV@) into receipts by sector
and by type. Hence:

[zurr] = [mrB] * [R]

where ZHRR is that part of HRR which stems from R. This, in fact, is the
majority of HRR - see below, where only the items additional 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 BHR is used
to store parameters for flow (K/L). 1If 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 would 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. This
makes the programming of routines IDMSHR and IDMUHR very messy (and does not
help our exposition that follows!). During initialization, IDIOM defines the
switch vectors JSWH and JSWR from the key-word inputs so that, for example,
the value in JSWH (I) records the definition of the Ith of the NH
institutional sectors, where the values of JSWH have been defiued under
functions H above (and those of JSWR under functions R). Frequently in
IDMSHR 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 11, operaticns 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, we
shall use the key word from the H-functions enciosed in quotes to denote the
index of the required sectors. We shall similarly use the key words from the
R-functions to denote indexes of wvarious 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 clessifications has been
defined by the respective pseudo-functions, all vectors and matrices using

those classifications must stick to that order.

The calculation of payments and receipts 1is 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 summed 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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R = RCP + RG® + RYQ + RV@
R("ITAX") = R("ITAX") + all taxes on trade
[zurR] = [uRB] * [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") = SPQM

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") = WAGG
HRP ("HOUS", "IMP") = SPCM
HRP ("CGOV", "IMP") = SPGM

HRP ('HOUS", "GOOD") = S2C - SPCM - WAGC
HRP ("CGOV", "GOOD")

SPG - 3PGM - WAGG

i.e., households' expenditure comprises direct employment costs (WAGE), direct

imports (SPCM) 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 any flow. We

define the functions first, and then examine certain features of their use in

IDIOM.
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2.

- 107 -

DIST: profit distribution

log ZA = B, + B,t + 8, log (HRR (1,J) - ZCT) + pNTDU

1 o

HRR (33, J) = HRR (33, J) + ZA
HRP (I,J) = HRP (I,J) + ZA

1 and J count directly over 1...NH, and 1...NR respectively

ZA  is the amount distributed and it is related exponentially
to the sectors' receipts of type J less corporation tax
(zcT)
2A is then credited to sector 83 as a receipt and to sector I as a

payment. If (HRR (I,J) - ZCT) <1 it is set to I.

Ia 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 83 as dividends.

83 is the index, in the user's ordering of H, of the sector to

which payment is made.

INTE: 1interest payments

_ NTD
log ZA = 81 + th + 85 log 86 + 87 log RINT +p Uo
HRR (83, "PROF") = HRR (83, “"PROF") + ZA

HRP (BQ’ "PROF'") = HRP (84, “PROF") + ZA

The interest payment is a simple function of the rate of interest and

the cumulated debt (see below), which is stored in 86.




3.

4.

s
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The interesting feature of this option is that although it is stored
in column (I,J,.) of BHR it refers to receipts and paymeats by other
sectors. The type of payment is always profits and the recelving and
paying sectors are B3 and 84' respectively. The necessary
parameters can be stored in any column of BHR that 1is 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-classification. Provided that the
payment HRP ("LGOV", "IMP") is not predicted using the functional
options, column (5,2,.) of BHR is 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 ......

GRAN: grants

log ZA = log PUP + log Bl + th + DNTDUO

The current grant is 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

(c) a modifying term 82t + ONTDUO.

HRR (83,J) = HRR (83,J) + ZA

HRP (I,J) = HRP (I,J) + ZA

FIX: fixed payment

log ZA = log 8 + B,t + oMy

As above except without the GDP deflator.




The Receipt/Payment Parameters ( BHR)

BHR has dimension { NH, HR, NBHR)

option
parameter DIST INTE GRAN FIX SPEC
1 g (rec ) g (r.c.) base value base value gr.c.)
2 8 (t) 8 (t) B (t) B (t) Bit)
3 index of receiving sector g(WVOL)
4 B ( HRRiJ.-ZGI‘) paying sec. P n g (1IPRI)
5 o B ( 86) U, R g (EX)
6 Uo cum. debt - - )
7 - 8 (RINT) - - U
8 - bond-share - - -
9 -— - - - -
12 - 0 - - -
11 - U, - - -
N3HR W.C, WeCe W.C. WeCe v.C.
value of
JSWHR 1 2 3 4 >
NBHR 7 12 6 6 8

- 60T -
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5. SPEC: special function for profit and interest from abroad.

log ZA = 81 + th + B3log WVOL + 84103 WPRI + leog EX

This function is a simple function of foreign variables. If it is to
be used it must be stored in column ("ROW", "PROF") of BHR and the
key-word SPEC must be specified for flow "ROW" : “PROF".

HRR ("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.

6. 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
is distributed to sectors as receipts by the converter HRB; see above. This
is pre-tax and concerns the sector earning profits, not the sector ultimately

bene“itting from them. The following stages are then undertaken:

(a) profits from abroad: calculated by GRAN, TX 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 aector;




y and

(¢)

(d)
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interest payments - determined by INTE option: The column ("ZORP",
“"PROF") of BHR has already been used by the equity equation, 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

By, as "CORP".

corporation tax calculated using column ("CORP", "ITAX") of BHR as

follows:
ZCT = 81 * ZUD + 82 * ZD

where:

ZCT 1is corporation tax payments

ZUD uandistributed profits = HRR ("CORP", "PROF") - HRP ("CORP",
"PROF"), where HRR and HRP contain the results only of the
calculations up to this point.

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 "ITAX" 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 = 83 * HRR (''ROW", "PROF")
HRR ("CGOV", "ITAX") = HRR ("CGOV", "ITAX") + ZPA
HRP ("ROW", "ITAX") = HRP ("ROW", "ITAX") + ZPA

HRR ("ROW", "PROF") has zlready been calculated in the conversion exercise

from R.




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 1s given by
savings-investment. Savings 1is available from the receipt and payments

subroutine, but investment by sector has to be specially calculated as follows:

(a) Total 1industrial investment (at current prices) - the sum cf
stock-building and fixed capital formation - 1is allocated across
sectors using the same shares as are used to split profits among

sectors, i.e. using column (.,"PROF") of HRB.

(b) Government investment on the 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 1nvestment 18 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:
Bg (t) = 8 (e-1) + 84 2DD (e-1)
where ZDD (t-1) is the sector's change in net indebtedness over year (t-1).

B

interest. Normally this will be unity (given that real assets are treated as

8 is the proportion of the sector's change in indebtedness that bears

investment) but for Central Government the possibility of issuing cash may

reduce 38’ so that 0 < 88 < 1.




The residual error (RESE) referred to in IDIOM 1is the error in the

financial accounts and 1is 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 following data for the personal tax system; it treats

the matrices as parameter matrices rather than converters.
There are ND income brackets:

DBT (ND) records the lower limit of each bracket in terms of taxable
income.

DDB (ND, NR) 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). '

DAB (ND, NR) contains the personal allowances per capita for income J,
J=1...NR, in tax-bracket I, I=1...ND.

DRB (ND, NR) gives the proportion of total income of type J, J=l...NR,
accuring to individuals in tax bracket I, I=l...ND. This
is an IDIOM converter. (It is also know in some parts of
the programme as DRC).

and DN (ND) gives the distribution of he labour force over
tax-brackets. It gives the share of WPOP whose total
taxable income lies in each bracket, that is the proportion
of WPOP whose top marginal rate of tax is that of this

bracket.




v
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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 bty the personal sector and received by the central

government .

The system operates on each tax bracket in turn. First it calculates

average taxable income by type of income for the bracket under consideration

(K):

2T (J) = (1000 * HRR ("HOUS", J) * DRB (k,J)/zwp) - DAB (K,J)

where:

ZT1(J) is the average per capital taxable income of type J accruing to
people in bracket K=/.

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 :

2TT = § zT (J)

1/ People are allocated to bracket K if their taxable income exceeds K's

lower limit but falls short of (K+1)'s lower limit.
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The tax system operates by levying the highest of the marginal rates 1n
bracket K on income of the relevant kind, until either that income is
exhausted or the part 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 tarxed. The two guiding principles are that no unit of
income is taxed more than once, and tax 1is always levied at the highest

available rate.

Example:

Suppose ZIT is high enough to warrant starting with bracket K. Let DDB(K,
MAX) be the highest marginal rate in bracket K;j it is, obviously enough,

levied on income of type MAX. It is levied on the minimum of :

(1) 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(MAX) 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 system 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 [?T(HAX) - (ZTT - DBT (K)i] of MAX remains to be taxed, and
total taxable income not yet taxed is equal to DBT(K). With these values
substituted for ZT(MAX) 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 1s 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

grossed 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 aud their presence is credited to tax bracket
K in the vectors D and DN. 1i.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 Neucrality

It is possible to update the tax brackets and allowances to keep pace with

inflation, or to do so partially. In any year:

DBT = DBT__, * (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 tzx paid (ZD) is added to the accounts:

HRR ("CGOV'", "ITAX")
HRP ("HOUS", "ITAX")

HRR ("cGov'", "ITAX") + ZD

HRP ('HOUS'", "ITAX") + ZD

Savings by institutional sectors are then calculated as total receipts
less total payments. The negative of Central Government savings 1s also

written to PSFD and the negative of Rest of the World savings to BP.

Personal disposable income (by tax bracket and in total) 1is calculated as
income less tax, and real personal disposable income (in aggregate only) found

by deflating by PCE. 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 itc own

expenditure. The latter is fixed in constant prices in two parts:

G
K

current expenditure

social capital formation.

Each has its own classification (the G- and K-classifications) and IDIOM

itself determines the prices of these expenditures. The price of G is PG:
pc = [ooc]' * pau + (617" * cr

where [C] is a square matrix with the elements of vector G down the main
diagonal, and [é]_l its inverse, and GR§ isc total value-added payments

by government.

Hence, the converter QGC 1is 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 basis.
First K is converted into investment assets, using VKC, and then the prices

by asset (PV) are applied.
TIME IN TDIOM
Several variables in IDIOM refer to time. All are integers:
(a) 1Im functions: Two variables appear regularly in functions - they are
both initialized by the user and care should be taken to ensure that

the valuss used in projection are compatible with those implied by

the parameter matrices:




(b)

START

"

~—
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YA70 - appears in function sub-routines as NYEARS

used as the time trend variable in functions

YA72 - appears in function sub-routines as NTD used
as the power of p in determining expected

error of projection equation.

In control: It is important to distinguish the first year that is

projected in any particular run of IDIOM and the first year that
could be projected. They may differ if an IDIOM run is restarted
from a dump (using PUTGET ALL and GET ALL commands). Under these
circumstances all IDIOM store is filled with the values for the year
indicated in the GET ALL command, just as if the model had been
solved from the start. Hence, so far as IDIOM is concerned, the
"real start" of the run is the first year that was solved in order to

produce the dump from which the re-start was initialized.

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

YEAR

this.

The year being solved, relative to START. This is the index
variable of the loop in the SOLVE phase. If the model is not
restarting from a dump YEAR must start at 1. The results of the
first year's calculation will be dumped 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 2 1 provided, of course, that
the dump contains information up to the year corresponding to
(YEAR-1). (In Cambridge MDM we in fact need a dump for the year

corresponding to YEAR. It may be the same here.)
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UNITS IN IDIOM

The wunits in which variables are to be measured are stated in
JRNS.IDICM.UNITS, 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.

- 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 worker" variables are measured in units 10-'3 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.
Prices

All prices are measured 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

. . . e 1
prices have to be measured as current weighted 1ndlces.—/ Hence:

value = (quantity at constant prices) x (current weighted price index)

1/ A constant price aggregate is merely tihe 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 PCL@, etc.
PWL@, etc.
PFM
foreign demands 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 commensurate 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 £. 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. It, crudely, applies

to the UK:

- aggregates are measured in £ millions
- work-force statistics in "000"s

- and population in millions.
Consider, now, a "per worker" variable. In the initialization phase:
- direct employment by consumers (EMPC) = 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
£130,000,000 at an average of £1,300 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.

"per capita" variable. Aggregates are measured in

Consider also a
millions and so is population. Hence, in IDIOM "per capita" consumption is
interpreted as £ millions consumed per million populatiom, but it is plain

that this is just £ per consumer.

For convenience I would recommend adopting the test run's conventions

excapt where there are pressing reasons to the contrary. And that if changes
. . . i . .

are made you try to keep them to multiplying each unit by 10" where 1 1s any

positive or negative integer.

BASE YEAR

TDIOM does not require a base year in the sense that some known year of
the economy is 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" .ype concepts required.

(a) The 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). That is all the scalars, vectors and matrices of
variables (and to some extent parameters) have to be filled with
values for (T-l).l/ IDIOM then undertakes such UPDATING as 1is

necessary to prepare for the solution of year T.

1/ 1DIOM 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 some crucial variable.
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To the extent that the solution of T requires lagged values of data
it is essential that the initialization be to correct, or at least
plausible, values. Most 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
zore realistic are the 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.

Accounting

All real variables are measured in 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 - i.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.




- 123 -

INITIALIZATION

The following variables are used lagged by IDIOM. It is therefore

necessary that they be correctly initialized.l/

Variable Options in which it occurs

PQM QM@ (LLIN), PX (LUK,LLUK)

PQ QM@ (LLIN), PX (LUK,LLUK)

QMT ¢ QM® (LLIN), PX (LUK,LLUK)

QM@ QM9 (LLIN), PX (LUK,LLUK)

QMQ QM9 (QMQ)

Y YV (NCL,NCLP,ACC), YE (RECU,LLIN,LLWA), YS (FULL), PE ( SARG)
YL1 YV (NCL,NCLP)

YL2 YV (NCL,NCLP)

YL3 YV (NCL,NCLP)

PV YV (NCL), HR (accounting)él

PY YV (NCL,NCLP)

PVA YV (NCL,NCLP), HR (accounting)gl
PYVP YV (NCL,NCLP)

PYVL1 YV (NCL,NCLP)

PYVL2 YV (NCL,NCLP)

YE YE¢ (RECU,LLIN,LLWA), PE (SARG)
v YE® (RECU), HR (accounting)

YH YE® (RECU)

PYS YS (FULL), HR (accounting)

DC pC (DUR)

DPOP pc (DUR), DSC (LNHH,LRLW,LLNH,LLRW)-Z-/
DPDI DSC (LM,LRLw,LLNw,LLRw)y

DSC DSC (Lm,LRLw,LLNw,LLRw)y
DPCE DSC (Lm,LLRw)y

During UPDATE, nearly all variables hold the values resgsulting from the
year before. Hence, for example, we need to initialize PQM correctly,
because PQM_j is used in the import functions.

These are necessary only if the consumption function includes a wealth
effect.

If wealth does not enter the consumption functions and interest flows are
not calculated under HR, these may be ignored.




Variable Options in which it occurs
DPWPH Dsc (a11)3/
PCLQ PX (LUK,LLUK,LUM,LLUM,LPH,LLPH)ﬁ/, XA {all)
PWLQ PX (LUK,LLUK,LUM,LLUM,LPH,LLPH)i/, XA (all)
PX PX (LUK,LLUK,LUM,LLUM,LPH,LLPH)i/, XA (all)
PQHH PX (LUK,LLUK,LUM,LLUH,LPH,LLPH)él, XA (all)
XT@ XA (all)
PCL1 XA (all)
PWL1 XA (all)
PQH1 XA (all)
PQH1 XA (all)
PXL1 XA (all)
XT@L XA (all)
PCL2 XA (all)
PWL2 XA (all)
PXL2 XA (all)
PQH2 XA (all)
XT @2 XA (all)
PE PE (EXGI, SARG,PHIL)
QYC A (all)
YS YS (all), HR (accounting)é/
v HR (accounting)é/
HR (accounting)2
K HR (acc0unting)2/

These are necessary only if the consumption function includes a wealth

effect.

If wealth does not enter the consumption functions and interest flows are

not calculated under HR, these may be ignored.

These are necessary only to the extent that the lag facilities are used in
If lags of up to 1 year only are used, only X, PCL@, PWLY,

the functions.
PX, XT¢@ and PQHH need be correctly initialized.
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Macro Ogtiohs where used

variables

EX xa (a11)Y/, px (LPH,LLPH,LUM,LLUM,LUR,LLUK)Y/
EXL1 XA (all)-l-/, PX (LPB,LLPB,LUM,LLUM,wx.LLUK)—l-/
EXL2 XA (au)y, PX (wa,mu,wu,uuu,wx,uux)y
PCE PE (PHIL, SARG)

PCEL PE (PHIL, SARG)

RET PE (SARG)

In addition to the variables both parameters and converters must be con-
sidered. The functional notes describe the situation with the parameter
matrices — almost invariably initialize them to values for the year preceeding
the first projection yeai, i.e. allow for updating before evaluation of the
functions. The converters 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 must refer to tlie initialization

year: QYC, MQC, QXC, YQC, VKC, HRC.

1/ If lag facilities are being used.
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So far as I can tel, IDIOM Release 3, Version 1 makes no use at all of the

following:

classifications

variables

macro-variables

S - stock-building asscts set each to 1
F - financial assets

QVAT - rates of value-added tax by commodity
S - stock-building by asset

(each of which is equivalenced to an element of 0)

GDPB = 3 (131)
scB =0 (132)
SGB = 0 (133)
SVB =0 (134)
ssB =0 (135)
SXB =0 (136)
sMB = 0 (137)
EMB = 0 (138)

I also believe that certain lagged macro-variables are also unused at

present.

There is nothing to be done about the redundant variables. Merely set

them during initialization and then ignore them.

INTERPRETING A DUMP

The dump contains information on:

TABLS which
store.

where: xx
nl
n2

n3

stores information on the location of variables in
Each quartet of information contains:

xx nl n2 n3

is the wvariable name (including converters and
parameter matrices)
is its base address in the store Z2Z

the number of elements it contains

the first dimension of xx




where: cc is the identifier of a classification

Ncc is the name of its associated dimension
nl is the value of that dimension
n2 is address of corresponding titles
TABLF which gives information on functions. Each line of

information contains:
ff nl n2 n3 al a2 bl b2 ...... hl h2
where: ff is the function name
nl the dimensions of the function packed into one figure
as (1000 x first dimension + second dimension), or

first dimension if there 1is only one. e.g. 4002
indicates a function for a variable (4 x 2).

n2 the number of parameter spaces 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
this function.

al, bl,...hl key words denoting function options

a2, b2,...h2 the size of parameter matrix that each key word
requires.

TABLG 1information on converters. Each quintet of 1information

contains:

xx nl n2 n3 n4

where: xx is the name of the converter
nl its form of storage 1 for sparse
2 for full
3 for 1ideatity
4 for add
n2 its first dimension
nl 1ts second dimension
and 11 the number of elements




JSW

YA/ A
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the store for switches interpreted according to TABLF. These are the
values of JSWH, JSWQM etc. referred to in the parameter tables

earlier in this handbook.

the main store, interpreted by information 1in TABLS. Hence for

instance if TABLS gives the following line:

DAB 446 10 2

it means that the 10 elements of ZZ starting with element 446 refer

to DAB.

Note: (i) the first number in each row is merely a line number

to help reading the dump.

(ii) between each pair of vectors/matrices in 22, 1is a
delimiting element, set to .927E - 76. It may be used
by the user to ensure that no vector has over-rum its

store.

TABLO gives the values of each macro variable.




THE DATA REQUIREMENTS FOR A RUN

As already indicated, IDIOM allows models of varying complexity to be
constructed. 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.

Before embarking on the description of the data, however, a few words
should be devuted to the distinction between simulation and 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 equation 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 oniy for those phenomena on which data are
avallable 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 information 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, 3say,
normal weekly hours evolve through time, but it might still be useful to
conduct simulation exercises on the growth 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 paragrpans 1in the present coniexi Ls
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. 1 do not provide an exhaustive list of data, but merziy a rough
guide. To compile a full list for his own particular model, the user should

consult the function specifications, the list of converters, TABLD and TABLS.

(a) The Leontief Static Model

The simplest model available under IDIOM is the Leontief Static

Model. It requires the following dJdata:

(1) 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: use the Q classification for C (QCC is IDEN)
calculate c by FIX (fixing DPOP
appropriately)
fix convergence on C
set C to total final demand, set SC to 1its
total

additionally: 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 include government current and capital expenditure.
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{1) The Production Sector

A natural extension of the Leontief model 1is to trace the
implications of the gross output Y for employment. This may be simply
done through the PFIX option of tunction 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.

(¢) 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 accelerator model, investment by industry and asset
is determined by changes in output - hence lagged Y 1s certainly
necessary. To obtain even v.guely acceptable accelerator parameters, some
information on YV will be required. 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 1is an
income-consumption loop. This involves two further substantial blocks of
information. First we need Lo translate employment into 1incomes and

disposable incomes, and second we need a consumption function.

From employment to income involves fixing a wage for inrdustry, AWY,
and also filling out the income flow converters RYB etc. The latter
requires information on wage differentials bctween industries. We then
also need to translate receipts (of which wages are so far the only
element) into sectoral incomes (households) by filling up HRB. If,

furthermore, the user wants a direct tax system, he has to define 1income

classes, class limits etc. This is olten a fair!y complex task.
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requires population icformation and, pos: >ly, wealth. Using these it
calculates total consumption from PDI etc. To fully exploit the
consumption function, one way now wish to free the allocation of
expenditure over goods (1f we persisted with FIX for C, the fixed values
would be pro-rated to sum to the endogenous SC). This requires

coefficients but no more data.

(e) Prices

So far we have fixed prices to unity. Clearly this removes an
important elemenc 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 1include taxes on labour.

Once prices are introduced it becomes more important to 1include
indirect taxes. These are entered largely as rates, so values for the
projection period must be available. Also, however, implicit rates for

the base year 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 be needed.

Remember QM uses the Q classification.

Exports and export prices will probably require various foreign data
on the X and A classifications. These are not always easy to find, but
since they affect only exports, the model is not greatly affected by their
absence - merely fix the export functions so that they are sensitive to
local prices and, with assumed values of foreign data, fix the constants

to produce plausible export figures. In general, the export sector Iis

rather greedy for data.
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(g) PFurther Details

Included in "further details" are various "frills", such as the
corporated tax system, various payments and receipts functions, the direct
imports and employment 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:

(1) initialization values - mainly the year before the first solution
year.
(ii) policy variables - for the solution years.

(i1i) exogenous data - e.g. foreign data variables fixed exogenously for
convenience.

For the initialization year, it 1is 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 fill in the corresponsing

macrovariables compatibly.

The major data requirements concern the parameter matrices and
converters. In many respects the latter are the wmore difficult for they
cannot be avoided ror greatly simplified. In choosing classifications, always
bear in mind the need to convert from one to another. The parameter matrices
range from simple fixed values or proportions through to the products of
sophisticated estimarion exercises. 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 variables to be endogenized.
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PRACTICAL ADVICE

Use all diagnostic switches when starting to set up a run.

Initialize all variables, macro and vector. The full list is given in
JRNS.IDIOM.TABLS. This is best done by drawing up a full set of accounts
(SAM, if possible; certainly nationel 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}; otherwise roughly plausible but

consistent accounts will do.

Annotate input streams in detail. If you cannot read annotated streams
into IDIOM, store streams with data in, say, columns 1-70 and comments in
columns 71-80. Then temporarily strip the cosments with an editor just
before reading the input streams. Also leave plenty of space in the input

streams to improve legibility.

It is easier to interprete IDIOM diagnostics if your command stream has
only one command per line. (This means just one command key word per

line, not that lists should comprise only one item.)

Always start by projecting a year for which you have fairly full data, in

order to check the calibration of the model.

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
message of a non—-fatal error, set SWITCH ABORT so that IDIOM stops on that
etror,l/ and also set SWITCH TRACE and SWITCH DUMP.

Great care must be taken to ensure that the input commands and input
streams are perfectly compatible. 1If they are not the whole internal
structure of IDIOM can be corrupted. It is possible to check input at

least partially using the DISPLAY and DUMP facilities.

i.e. if the error is the third non-fatal error, set SWITCH ABORT 3.




- 135 -

TTT. THE STRICTURF OF TDIOM

This section 1is designed to give the user a feel for the internal
construction of IDIOM. It is 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 wiil be helpful for certain diagnostic tasks
and also if ever the IDIOM user wishes to alter the programme. The bulk of
the information required for these tasks appears 1in 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 is going
to be primarily concerned with the economic functions, although changes there

may involve him in making complementary housekeeping changes.

The INITIALIZATION phase sets up the dimensions of the model to be used,
defines functions, etc. The 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 in the solution period and a COMPUTE section over which the programme
iterates to solve each year. The ANALYZE phase provides printouts, etc. of
the results. Finally, there 1is also a FINISH phase which merely closes the

model down. The structure 1s illustrated in figrue 3.

Control is maintained by a master programme IDIOM which calls in turn
sub-masters for each of the main phases: INITIL, INPUTM SOLVEM (which then
calls UPDATE and COMPUT) and ANALYM (which calls TABULA). Data are passed
between the master aand sub-masters by means of common blocks, but within the
phases most information is passed through argument lists. The nature of the

common blocks is described below. The relationships between the routines are
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Figure 3: The Phases of IDIOM
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ecified bhelow each suh-master
are those stored with it in the FORTRAN programme 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
COMPUT, but which have been stored separately in the file JRNS.IDIOM.UTILS. A
full guide to the calling hierarchy may be found in the overlay segment

JRNS.IDIOM.OVERLAY.

HOUSEKEEPING

This section describes very briefly the main features of the housekeeping
sections of IDIOM. It should be read in conjunction with the Users' Manual
and the programmes themselves. 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
2Z - in blank common, while information on addresses in ZZ, dimensions,
types, units, etc. 1s stored 1in other smaller common blocks - most
important of which 1is COMMON/TABLES/. The basic sizes of Z2Z and the
accounting common blocks are set up in a BLOCK DATA segment attached to
the master programme IDIOM; and this also initializes certain variables
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 O and with mnemonics given in TABLO.

Data are stored in ZZ in the rough order: data variables, parameter
matrices, full converters, work-space, and finally sparse converters. The
work spaces are four vectors Z1,...24, which are used as work-space
wherever necessary. Their dimension is the largest of the dimensions
declare¢ under the } command. FEach array in ZZ is separated from its
neighbours by the delimiter 0.927E-76, and major blocks of data start only

on "ten word" divisions, i.e. 1, 11, 21,
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The accounting arrays siovre ihe

built up from the BLOCK DATA segment (defining literals) and the

commands.

array subject

TABLS information on variables in ZZl/

TABLE dimensioning information for classificationsl/
TABLF function definitionsl/

TABLG converter informationl/

JSW switches for controlling function specificationsl
TABLO, macro informationl/

DIMENS dimensioning information for housekeeping processes
CONTRL control variables

CMCARD control information interpreted from the directives input
IDM4 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 command in array
COMM, 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¢ i10rmer operation is done by
TRUPAK, while the latter is done by means of the logical operator, .EQ.
Obviously any subsequent switching depends on the circumstances of the
particular phase and command. READER and TRUPAK use 'blank'" as a de-
limiter; any syntactically independent elements should be separated by

blank; e.g. IF~YEAR~=~2~REAL~EX~.9

For more information on these arrays see 'Interpreting a Dump' above.
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(¢) 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*0. to
denote a string of n "@."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 permitting the simplifications under more
restrictive compilers. The routine 1is 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.l/

The INPUT routines are necessarily complex because of the large
number of directive-determined options that are required. However, the
principle is 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, through the routine READLO. This fills up the array AR<AY
(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 2Z appropriately. Many checks and much switching 1is

necessary to ensure that the data are not subsequently overwritten.
(d) ERRORS

IDIOM traps many errors itself and in each case prints out a unique .
message. The error directory - stored in JRNS.IDIOM.ERRORS - provides a
dictionary of error messages. It comprises the error message and, on the

right, a code number. during IDIOM runs, the error code numbers are

A new version of the routine has recently been developed which 1nsetts
delimiters into the data strean. The annotation caan be placed into trn
delimiter line. ‘héae Appendix 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, 1in 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 call to subroutine ERROR that outputs the message. The

first digit refers to the FORTRAN file, which broadly correspond to phases

IDIOM
INITIALIZE
INPUT
SOLVE
ANALYSE
unused
UPDATE
COMPUTE
TABULATE
UTILS

O 00 ~N O W & W N~ O

The second and third digits refer to the positica of the subroutine

within the file: hence

7001 refers to the main subroutine of COMPUTE which is COMPUT
1032 refers to the fourth subroutine of INITIALIZE, since

counting is from zero, i.e. FUNCTN.

The fourth digit distinguishes calls (from the same subroutine.

Hence, the last example was the second error call in FUNCTN.

Error messages are, 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 directive cards read and the card
current when the erro: occured. IDIOM also indicates the place in the
current command where it has got stuck. This pointer refers to the next
character it would have processed if it had been able; hence the error

will normally have resnlted tcom the immedial~ly previous e¢lement of the
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command. Hence, if the card

COMPUTE QM§,PQM

gives trouble because of a mistype in compute; say CﬁHPUTE was typed, the

error message gives
COMPUTE Q M@ ,PQM

where < points at the next character for processing. The CPMPUTE has been
decoded, as has its delimiting space, but cannot be interpreted. Hece,
IDIOM stops, with the pointer showing that Q is the next character for

decoding.

There is an unfortunate quirk in the case of the previous 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 programme stops with 0000 "ILLEGAL
PHASE CHANGE". (This should be corrected at some stage.)

One other idiosyncracy concerns UNIDO's local list-directed READ -
FREERD. It does not use IDIOM's error facilities so its errors are not

numbered and are not preceeded by **,
(e} TIME-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, TIMSER calculates the form
of the variable to be output (e.g. growth rates) at the end of the stack
27. It then calls the printing routine TABIDM to produce the final
table. 1If graphes are required PLTSER constructs the variable(s), whilst
IDMGPH produces the output. The DEFINE facility, which involves complex
programming, translates define statements into reverse polish logic in
REVPOL, checks their legitimacy (TYPSYM) and executes them (DXFORM). The

whole is supervised by subroutine DEFINE,
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(f) CRUSS-SECTIUN TABULAT1OHN

IDIOM has a cross-section tabulation cerresponding 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 IDMTxx.

I should add here a note about the sectoral summary output by the
TABULATE MACR or ALL controls. This presents a summary of the full output
on a four sector aggregation. Unfortunately, however, the aggregation
from the sectors (commodities) 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. TIAGG(I) = 1, 2, 3 or 4 according to whether commodity I
falls under primary, manufacturing, construction or service sectors
respectively. If IDIOM is being run with fewer than four commodities, I
suggest removing the call to IDMTC4 within TABULA, by inserting a C 1n

column 1 of the cards concerned.




TABULATE

QM@

PM

PY

YV

YE#

YS
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DATA OUTPUT BY TABULATE COMMAND

Table 4:
variables output

import vomume

duties at base rates
output vomume

import tatio

quota races

import values

import price
production price

world ptice
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

wage rate

% growth of men
hours
productivity

output

A output
stock-building volume
stock-building value
value of stocks

QM@
QMTZ* QMY
Q

QM9/Q
QMQ
QM@*PQM
PQM

BQ

PFM

PQH

PQ

PQH
QMTH/ QM@
QMg

PQ
PQHH
PQM
PQX
PQH

Y

PY
Y*PY
YP

W

Yve

NY

s YV*PV

ratio of value/volume

Y

Yvg

YE@

YH

PYE

2 AYEp

2 A (YE@*YH)

Z A (Y/YE@H)

Y

Y-YL1

YS disaggregated
YS*?YS by stock

BvS (/ ,NBYS-2)

type
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Table 4 cont'd

DC (a) summed over income groups

commodities i [QCC_] *C
imports (direct) RCB(," IMP'")*C at
other value added C - rows 1,2 and 4 > constant
tax (base year rates) CTZ*C J prices
total volume C \
imrorts (direct) RCB(," IMP" )*C*PSCM
value-added RCB( ,"WAGE" ) *CE@*AWC
taxes in total (value) CT¢ t current
taxes disaggregated by tax Erices
type
total value of consumption PC*C
price PC J
consumption by each income bracket DC
by income class
volume of consumption DSC
value of consumption DSPC
price DPCE
volume p.c. DSC/DPOP
value p.c. DSPC/DPOP
no. of consumers DPOP*1000.
PDI p.c. DEDI/DPOP
RPDI p.c. DPDI /( DPOP*DPCE)
total wealth DPW
wealth p.c. DPWCH
all consumers
volume of consumption SC
value of consumption SPC
price PCE
PDI PDI
RPDI RPDI1
expected RPDI EPDI/PCE
Z A PDI
% A RPDI
% A consumption
wealth PW
NO PRINT OUT
exports by group and area X
export prices by group PX
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Table 4 cont'd

PX export prices (current,
lagged 1 and 2)

export taxes

competitors' prices
(current, lagged 1,2,3)

export vomume

PE average wage (current,
lagged)

total employment

total unemployment

Z A

ZA retentions

taxes by expenditure
category
(0 classification)

social investment, volume

industrial investment,
volume

total

soclal investment, value

industrial 1nvestment vsalue

total

asset price

total tax

tax rate

YULC output, value

material inputs, value

wage bill

profit

direct imports

other inputs

taxes on labour

taxes on output
taxes on 1input
total taxes

unit labour costs
average wage
industrial price

Q (a)

commodity balances

consumpt 1on
government
investment
stock—-building
final demand (home)

1
J

PX,PXL1,PXL2

XT@
PCLS,PCL1,PCL2,PCL3

“a PCE
4A RET

T0

[VKC]*K
V-rowl

v
row (I-3)*PV

PV
vVT§
VI@/row 6

Y*PY

[QYC] *PQH
RYB(,"WAGE" ) *YE#*AWY*0.001
YP+YSA

RYB(," IMP")*Y*PSYM
YR@ - YTP - rows 3,4,5
TYB(,"EMPW")* row 3

+ TYB(,"EMPE'" )*YEp
YT@ - rows 7,9
TYB(,"ADVI")*Y* ([ QYC [*PQH)
YT$

(row 3 and 7)/Y

1000.%row 3/YEp
PY

Qc¢
QG
Qg
Qs@

L above
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Table 4, Q (a) cont't

UE

HRP

QYC

intermediate demand
home demand

exports

total demand

import supply
import dutizs

total output

total supply

non-commodity demands and supplies

direct imports

indirect taxes .,
other value-added

foreign tourist expenditure

industrial employment
government employment
household employment

total employment

registered unemployment
unregistered unemployment
total unemployment

labour force

registered unemployment rate
total unemployment rate

reciepts by type and sector
payments by type and sector

NO PRINT OUT

input-output flows at
constant prices

QY9

rows 5 + 6

Qxp

row 7 + 8

Qup

QMP*QMTZ

Q

rows 10 + 11 + 12

disaggregated by the classes of
supply and demand used in part (a)
of the table

EYQ

EG®

ECQ

E

UE

LF - E - UE
LF - E

LF
UE/(UE+E)
row 7/LF

HRR
HRP

Qyc) * M)
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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 1s basically a house-
keeping routine, having more in common with INPUTM than anything else. Two of
the routines it calls 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 hancles time tiends, regression constants, lagged and exogenous
variables and cumulated variables. The order in which it treats functions 1is

controllable by the user, although he will rarely wish to alter it.

Part of the UPDATing proceedure required by IDIOM 1is to update lagged
exogenous data; so that what was once PCLO, say, becomes for the next year,
PCL1. 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 centains 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, incluvding lagged macrovari-

ables 1is 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 prevent things
from being treated twice and to flag things that have been omitted. Also
where parameter matrices have been compressed, UPDATE "decompresses™ them (at
the end of the stack, 2ZZ) before entering the routine that uses/updates them,

"recompresses” them afterwards. This is done by CMPFUN.

and then

The computations within the iterations are controlled by COMPUT. As with
UPDATE, COMPUT tests that every function 1is computed precisely once,
decompresses and recompresses parameter matrices, and allows changes in
ordering. It also permits debugging tests and calculates the convergence

tests.

MAKING CHANGES

The User's Manual describes the technical aspects of making changes to

IDIOM. This section offers some advice of a more homely nature.

Changes to cxisting functions are by far the easiest to execute. They
involve alterations to functions in UPDATE, COMPUT, and conceivably, TABULATE
sections of the programme. Before making changes ensure that the existing
programme is perfectly understood and ensure that no dimensions are to be

changed. Thereafter it is just a question of care and thorough testing.

Next in 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 is so that IDIOM
knows how much space to devote to the new variable etc. Obviously if the new
variable 1is endogenous, new subroutines in UPDATE and COMPUT are required

also. The IDIOM tape contains & preprocessor programme to help with the

introduction of new variables.
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Finally there are changes to the housekeeping operations. Neither of the
1ge is for the beginner to carry out, but these housekeeping
changes, 1in particular, require great experience. The complexity of any
change depends on its nature, but one should not consider making any alter-—
ations until the present structure is toally 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 overlay 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 IDMSQM. We may use the instructions:

READ Q,QM,QX,PQM,QMT@,PQ
FOR ITER 1 TO 1

COMPUTE QM¢

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 would 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 commands and data may just
be tacked onto the basic commands). It then enters the iteration loop, solves
one iteration, and displays the results. The DUMP is not necessary, but 1t
would allow one to check that BQM and the various data had been correctly

constructed. After one interation, one could then check the ra2sults by hand.

Note: The data on lagged prices and tariffs would come from the initial-
ization and would have been incorporated into the function during
UPDATE. The extra read refers only to current variables.
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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 IDIOM 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 uvxpected by any experienced-model builder, the preliminary
experiments with IDIOM, on which this handbook is based, showed 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 erreriments outlined here,
he will need access to the present 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 UNIDO, I suggest that the errors known
currently be corrected, and that this section of the handbook be rewritten
using the correct model. 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 JRNS.IDIOM.DIRECT on
the IDIOM tape. This 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: IDIOM DIRECTIVES

IDIOM - ORIGINAL - DIRFCTIVES

SWITCH ABCHECK : SWITCH NO ECHO ; SWITCE ABCRT -1 ; SWITCH TUMP
NAFKE USER AVWAP RIUN 1 TITLE *Idicm versicn 3 final test run'
SET(F DUMP TARLES TITIES : 8 C 11
$ C4 ; YA 8 C2 ;8

5 #F1; tx2;88MM2;8%
FUNCTION G40 LLIM 2 FIXM 2,4 FIXQ
FUNCTION FY LMAT 2 ; FUNCTION YV NCL ?2:1-FIX 2:2
FUMCTICN V INDL 1 LFEF 2 ; FUNCTION T AIVA 1 SPEC 2 SUBS 3 .
FUNCTION YFO RECU 1,2,3 LLIN 4 ; FUNCTICA YS FIX 2

1C FUNCTION CC LES 2 ; FUNCTION CSC LNM ? )

FUKCTION F WAGE 1 ITAX 2 FROF 3 IMP 4§ GCOD £ ; FUNCTION XA LLIN 2

FUNCTION PX LLUM ? ; FUNCTION PE EXGM ? ; FUNCTICN QYC NULL ?

FUKCTION YULC ACTU 1,3,4 STAN 2 ; FUKCTICN Q IDEN ?

FUNCTION UE SIMP ? ; FUNCTICN HFP NULL ?

15 FUKCTION H HCUS 1 CCRP 2 CCOV 3 ROV 4

$ H 4
$ T2

e ©8
e @8
-

RS
D2
13

CONVERT R Y FULL ; CONVERT ® C FYLL ; CCARVEFT R G FULL
CCNVEFT Q Y FULL ; CONVERT € C FULL ; CONVERT M Q FULL
CONVERT Q G FULL ; CCNVERT ¢ X FULL ; CCNVERT Q S FULL
CONVERT Q V FULL ; CIONVERT V K FULL ; CCNVERT Q YP FULL

zp CONVEFT E YE ADD ; CCNVERT E CE ADD ; CCNVERT E GE ADC
CCNVERT H R FULL ; CCNVERT D P FULL ; CCXVEFT ¢ YS IDENTITY

COMFEESS PAFS YV,HRP
INPU1
REAL SPX,DFE,WPonp,PW,PWFH,SPC 10000,50000,2€000,50000,10CC,31472
25 REAL SPYM,SPCM,SPGM 100,500,100 ; 9EAL WwWCL 100 WFEI 1
REAL EMFY,EMPC,EMFG,EMPL,UNEM,FMR 20274,10C,4365,24739,50C,24739
REFL WAGY,WAGC,WACG,WAGE 2€000,13C,€0€0,32130
REAL GLF,SC,S56G,SV,SC, X, SM S078S,31472,¢C55,<39C,450,11275,10387
REAL GDPI,SCP,SGB,SVP,SSB,SXB,SMB S078%5,2147%,9055,5380,450,11275,10887
30 REAL FUC,PCE,PSG,FSV,PSS,FSX,PSF 1.y0ay1.,10,1.,1.,1.
REAL FSYM,PSCM,PSGM ley,1le¢1. SYM,SCY,SGV 100.,500.,100.
REAL HUCL,PCEL ,PSGL PSVL,FSSL,FEXL,FSML 1eygleyglaylagla,la,l,
FEAL EX,EXL1,EXL2 l.,1.,1. ; SEAL AW,ANY,AWC,AWC 1300,13200,1300,1300
REAL ¥DI,FPCI,PDIL,RDI1,RLI2 Z4€22,34€22,31€1%,5€7,533
35 INTECER YA72,YA70 1,1 ; REAL SFM,SM 108£7.,10887. FUP 1.
SELECT INFUT 2 CARDS
REAT Q,QC0,QG0,QM0,QS0,GVC,CX0,2Y0,PC, FCH,FCM, FCX, (PTO, CFTZ,QMQ
READ CXTO0,QXTZ,Y,YL1,YL2,YL3,YEQ,YSL1,YP
SELECT IMPUT 2 GEM ; FREAD YV
40 SFELECT INFUT 2 CARDS
READ YS,PY,PYVP,PV4a,PYV1,FYV2,PYE, YRC,Y10,Y12,C,PC,CR0,CTO
READ CTZ,G,FG,GR0O,GT0,GT2
SELECT INPUT 2 GEM ; READ HEF,HFP
SELECT INFPUT 2 CARDS .
45 REAL H,RYO0,RC0,RG0,S,V,VK0,FV,VT0,VT2
SELECT INPUT 2 GEM ; FFPD XA
SELECT INPUT 2 CASQDS
FEAD FX,¥,PFM,E,EY0,EC0,5G0,L,TQMO0,TYC,1CC,T1G0,1V0,K,TQVE,TYB,TCB -
REAT 1GP,1VR,TQXB
50 SELECT INPUT 2 GEM ; FEAT FY®R,RCB,RGE,QYC,MCC
SELECT INPUT 2 CARDS ; READ YGC )
SELECT INFUT 2 GEM ; READ €CC,CGC,CSC,QvC,QXC
SELECT INPUT 2 CARDS ; REAL VKC
SELECT INFUT 2 GEM ; READ CYFC
55 SELECT INFUT 2 CARDS

v

REAL TITLES QoY 4G 4Ry H Sy V,yF o XMy TyD,T,A,K 2
REAL FAFS C¥) LLIN 2 FIXQ 2 FIXFM 2 QMQ 2
REATC PARS FQM LLIN 2 FIX 2 FFM 2 ’
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Table 5: IDIOM Directives (cont'd)

IDIOM - ORIGINAL - DIRECTIVES
RESD PARS YV NCL 2 FIX 2 ; RE#D PARS V LFEE 2
60 PrsD PARS PY LMAT 2 LKEY 2 LIM 2 LLXK 2 FVA 2 PRE 2
READ YH,YHL1,R,PM,T,TO,YULC,YEXP,CE0,CECE,CEO,GEOB,HPD,VFO,RV0,UE
REAL LF,PE,PEL1
SELECT INFUT 2 CARDS ; FEAL RVE
READ PARS DC LES 2 LLIN 2 FIX 2 DUR 2 .
65 READ FAFS FE PHIL 2 SARG 2 EXGI 2 EXCGw &
REAT PARS DSC LEXW 2 LNMW 2 LRLW 2 LLXW 2 LLNW 2 LLRJd 2
READ FAES UE VARP 2-; REAT PARS YEO RECU 2z LLIN 2
READ ON,DBT,H
SELECT INFUT 2 GEM ; KEAD [DAB,LTB,DRC,HRC
70 SELECT INPUT 2 CARDS ; READ TCXO0,FCHH,PYS,YSA
RE?D FARS Y& FIX 2 ; PEAD ¢C1,AL2,TI1,DI12
REST PARS XA LLIN 2 ; REfT PARS PX LLULM 2
REAT PCLO,PCL1,PCL2,PCL3,FWLO,FWL1,FWL2,FWL3
READ FCH1,PCH2,XTO,XTO01,XT02,PXL1,PXLZ
75 REst tc,pPOP,DPDI,DEC,DSFC,CPCE,DFW,DFVE
REAL TXED,TXFI,PBCET 1.41.,1.
REAL FET,RETL .3,.3 POP S5£.765 RINT,FFMCF .1,.1
INTECFR FEAS 1970 GEAS 1970
SWITCF PRINT ; SWITCH PAGE
80 INTEGEF STAFT 1973
dump
SCLVE
CRITERION Y 10.
FOF YEARf =1 TC 7
B85 UPLATE ALL
SELECT INFUT 2 CARDS
REAT PCLO,PWLO,AD1,AD2,DI1,DI2
FCF I1EF = 1 TC 40
COMPU1E ALL
90 LOCF ITEF
SELECT QUTPUT 15 DUMP
FUT rLL
COMMENT ITERATIONS DCNE AND RESULTS LUMFED
LCCF YEAR
95 <WITCH NO DUMP
ANALYSE
SELECT INPUT 15 DUMP
SELECT CUTPUT 3 PRINTER
GET ALL 1973
100 TARULATE ALL
GET ALL 1979
TAEULATE ALL
VALUE C,qQ,Y
FLCT SC,.FC
105 PLCT SPC AGAINST PDI
FINISH
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Note: Many lines contain several instructions; they are separated by

Line 1: Global switches

ABCHECK: checks array overflows. It is essential when new jobs are being

set up, for it traps at least certain common dimensionary errors.

NO ECHO: does not reflect subsequent commands, 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 1if 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 egsential command instructing IDIOM to set up internal
tables necessary for data. The key words DUMP and TITLE set up additional
auxiliary files (not in IDIOM work-space) for dumping results and storing

titles.

#0 11: the first of the ff commands that set up dimensions. The value

for ## 0 has to be 11 for IDIOM version 3.
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Lines 5°5:
Further # commands: for example, there are four industries, four com-
modities, two export groups etc. Note, there must be one # command for

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 functionms 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 ?:?7"

7" means 'all elcments not

is entirely redundant in this case - because
yet specified", but since the LES takes "?"  there are no unspecified
elements for UNIF to handle. (If, on the other hand, LES took the control
"1:7" - j.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, 1is 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-
mation 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 could 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:
This is 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 conventions; thus matrix X of dimension
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(NX,NA), for instance, would be filled up in the order X(1,1), X(2,1),
X(3,1)... x{(mx,1), x(1,2), x(2,2)... K{MX,z), X(i,3)... X{(NX,NA). 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 in card image.

Line 39:
Stream 2 is selected again, but the argument GEM changes the nature of the

reading. Under GEM matrices must be preceded by their dimensions and are

read by rows: i.e. X(1,1), X(1,2), x(1,3)... x(1,NA), X(2,1)...etc.

Lines 40-54:

Various SELECT and READ instructions for variables and converters.

Lines 55-56:

Input from 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 "2'" in line 56 by an "M".

Lines 57-60:

These lines read parameter matrices from stream 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 names of the various
functional forms to be read under that function. Note that, for each
functional form specified, a complete parameter matrix is required (i.e.
parameters for each flow). IDIOM reads these, discarding those rows that
it does not require according to the FUNCTION definitions. For example,
line 57, tells IDIOM to read four complete matrices of import parameters.
It does so, and then selects the parameters for group 1 from the FIXQ
matrix, those for groups 3 and 4 from FIXM and those for group 2 from
LLIN. The LLIN specification requires 8 parameters, so BQM, the parameter
matrix for imports, becomes s (4x8) matrix within IDIOM, with a full

second row, but information in only the first column of the other rows.

The information read for the QMQ optior is discarded entirely.




- 158 -

Lines 61-77:
Further data reading. Note that the SELECT instruction on line 63 1is
redundant because it is identical to the previous SELECT. As is clear

from these lines, the various read options may be intermingled.

Line 78:
Initializes PBS, QBAS

Line 79:
SWITCH commands for the SOLUTION phase: PRINT instructs IDIOM to output
details of each iteration and PAGE instructs IDIOM to move 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 initialization has proceeded

correctly. It would not be required in production runs.

Line 82:

SOLVE denotes the end of INITIALISE phase and the beginning of the
SOLUTION phase. It could, without harm, have been inserted before the
SWITCH commands 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:

M (v, (0 - v,_, (1?2 <10,
i i-1
I=1
Where I counts over industries and i over iterations. Note that more
variables could have been considered and also that in assessing the

convergence .riteriom no scaling occurs; i.e. the criterion must be

measured in the same units as its variable.
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Line 84:
The vears 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 sclved. Hence
the initialization process should leave the store looking as though IDIOM

had just solved 1972.

Lines 86-87:

Certain exogenous varistles vary from year to year. IDIOM is instructed
to read these from stream 2 in card image. In this case it is only
foreign varigbles 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. Note that it has the name

used in the FOR statement to which it refers; in this case ITER.

Lines 91--92:

This selects an output stream as current. This 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 must be in binary form. The actual
dumping is initiated by PUT ALL on line 92.

Line 93:

This defines a comment which may be up to 80 characters long and which is

output to stream 6 whereever the command is encountered.
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Line 94:
This defines the end of the YEAR loop.

Line 95:

This SWITCHES off the dump on stream 6 on the detection of an IDIOM error.

Line 96:
ANALYSE ends the SOLUTION phase and commences the ANALYSFE phase.

Line 97:
This SELECTS the binary dump on stream 15 for OUTPUT. The results dumped

there, year-by-year, are now to be read in for analysis as required.

Line 98:
This SELECTS output to stream 3 and defines it as a PRINTER stream.

Lines 99-102:

GET ALL 1973 instructs the analysis programmes to read into core the whole
of the dump for 1973 and TABULATE ALL requests the fullest set of cross-
section tables possible. Lines 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 command. For the three variables mentioned it
produces a time-series of their value for the whole of the period covered
by the dump being used. Tavles 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 104-10%5:
This produces a rough line-printer graph of current consumption against

current personal disposable income.

Line 106:
FINISH. The end.
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THE TEST RUN INPUT

The files required for data input are alil contzined 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, .TRUNDATA, has had all explanatory notes removed, ready for
input into IDIOM. When the new user 1is 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 (1,1)
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.)

Unfortunately, however, the test data appear with the second and third
components reversed; i.e. with *he uecond dimengion 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

The output starts with titling information and then summary 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
understands 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:

TABLS Part 2
TABLE Part 3
TABLF Part 4
TABLG Part 5
JSW Part 6
TABLO Part 7
and 27 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 2Z numbers such as 0.515E-84 appear. These are the real representations of

the integer values used in the storage of sparse matrices.

Finally in part 8 there is the start of the list of uninitialized

variables,
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Part Y-1U

The list of uninitialized variables is completed and an error message
printed out. The severity code is 4 - non-fatal - but if ABORT were set to 1,
this would be sufficient to stop IDIOM. One should check the list of uniniti-
alized variables for any important variables, and ultimately attempt to elimi-

nate 1it.

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. These are, naturally, re-

peated for every year of the run.

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 alsc 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 requested.

First 1is the macro-table. It comprises various macro-variables, with
growth rates calculated, followed by four sector aggregate results., It 1is
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 follow the various cross-section tables for 1973. These are
produced by TABULATE 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

the absurdity of the consumption results in which the PDI of the ostensibly
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1. 1.

1. 1. 1. Part 10
1.1 1.1 1.1 -
1.1 1.1 1.1

1. 1. 1.

le 1.

Convergence test on {teration 1 for Y t Suw of squsres » 0.2042383FE 09 max atsolute change = 10327.88

GDF 44544. SC 27098, SV 12504. SX ?242. SM  128%91. FDI 25964. WAG 30704. BT =5649. EM 25686. HUC 1,152

Ccnvetrgence test on {teration 2 for Y t Sum of squares = 0.695E342E 08 max atsclute change = 7327.408
GTp 22277. SC 21&ke7. SV 91%83. SX 7204. SM  16259. FII 29884, WAG 32137, BT ~-7443. EM 23083. HUC 1,174

Convergence test on lteration 3 for Y t Sum of squeres = 0.1812501E 08 max absolute change = 2840.5%6
GDF 22538, SC 24856. SV 6630. SX €043, SM 2728l1. PDI 2E£€71. WAG J327€3, BT ~-195i1. EM 20047. HUC 1.129

Corvergence test on lteratlion 4 for Y t Sum of squares = 1806307, max absolute change = 886.7734
GCDP Za72€. SC 216f£E. SV §327. SX E333. SM 2088B0. PLI 24067. WAG 29416. BT -12126., EM 18532. HUC 1.128

Convergence test on {teratlcn S5 for Y : Sur of squares = B83186.¢ max atsolute chenge = 684.1836
GCP 27249. SC 20742. SV $162. SX £359. SM 17305. FDI 21429. WAG 25491. BT -8619. EM 18358. HUC 1,087

Convergence test on !teration 6 for Y $ Sum of squares = 184567.2 max absolute change = 354.5859
COP 24330, SC  191¢i. SV 4670. SX €458. SH 18579. FUI 20410. WAG 234f6. BT -9847. EM 18037. HUC 1,083

Convergenéc test on [teratlion 7 for Y : Sur of squares = 241697.0 max absol ute change = J3A5.105%5
GDF 25718. SC 18603. SV 4890. SX €£29. SM 1€595. Pr'l 20340. WAG 232€0. BT =7799. EM 17892, HUC 1.032

Convergence test on fteration 8 for Y : Suvw of squares = 88957.56 max absolute change = 249,3750
GDP 2€€41. SC 18701. SV 4818, SX ES?2. SM 15738. PII 20218. WAG 228i6. BT =-671€. EM 17715. HUC .1.024

Convergence test on ltérntlon 9 for Y t Sum Oof squsres = B5E5.473 max absolute change = 75.4414})
GDF 2759%., SC 18675, SV 4762. s5X EE07. SM  14736. FDI 201€2. WAG 226€2. BT -5665. EM 17614, HUC 1.018

Conv¢rgencc.?est o {teration 10 for Y : Sur of squsres = B?79.9701 max stsolute change o 18,.7€172
GDP <¢801€, S$C 1ts387. SV A4747. SX 611, SM 14320, PLY 20072. WAG 22435. BT -—-%208. EF¥ 17597, HUC 1.014

Convergence test on lteratlon 11 for Y : Sum of squares = 278.8511 wax absclute chsnge = 12,30078
GDF 27668. SC 18676, SV 4744, SX E€18, SM 14327, FDT 20026. ''AG 22302. BT -5205. EM 17593. HUC 1.010

Convergence test on fteratlion 12 for Y ! Sue ©of squsrea = 1G0.€572 max stsclute change = 10.03518
GCP 28241, SC 18K78. SV A74€. SX EEY1S5. SM 14290. FTI 20029..  WAG 22279. BT =51%te. EV 17599.IHUC 1.007

Converjence test on lteration 13 for Y s Sum of squares = 117,€9E3 max atsclute change = 8.117188
CDF 280€€. SC 18706. SV A748. SX €E1A, SM 14274, PDI 20042. WAG 22273, BT -5123. EM 17604. HUC 1,008

Ccnvergence test on lteration 14 for Y s Sur of squares = 201.72%€ max atsclute change = 9.968750
GDP 2812%. ST 18731. &V 4750. SX €614, SM 14256. FDI 20056. WAG 22281, B1 ~-£0G€, EM 17608. HUC 1,008

Convergence test on fteratfion 15 for Y : Sum of squares = 161.4170 max absclute change = 9.554688
GCP &81Ef. SC 187£0. SV 4752. SX £612. SM  142S51. PDI 200€6., WAG 22287. BT -5084. FM 17613, HUC 1,008

Convargence test on lteration 16 for Y : Sum of squares = 113,.€€10 max absclute change = 8,187500
GDF 28157. SC 1B7€4. SV 4754, SX €€11. SM 14263, FLI 20073, WAG 22292. B1 -5063. EM 17617. HUC 1.008

Convergence test on {(teration 17 for Y ¢t Sum of squeares = €3.00650 max absclute change = £,22€6543
CCP ¢81fa., SC 18772, SV A?5€. SX E€10. SM 14276. PDI 20079. WAG 22298. BT ~5104. EM 17621, HUC 1.004

Convergence test on lteration 18 for Y : Suw of squares = 20.07323 max atsolute change = « 232031}
GCF 281Sl. SC 18779. SV 4757. SX EC09. SM 1428€. PII 20084. WAG 22304. B1 -5113. EM 17624, HUC 1.004
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Ccnvergence test on iteration

GDF J383€.

*% Wa. nling

ITMUYS
1DrUYS
IDMLYS
IDrUYS
1. 1.

le 1. 1.
1«7 1.2 1.7
1.7 1.7 1.7
1. 1. 1.

1. 1.
Convergence
GLF 25283.

U

Convergence
GCF 2S€27.

Corvergence

GDF J502S.

Cecnvergence
GLP J541€.

Corverjencs
GDP 35591.

Convergence
GDP J5f20.

Convergence
GDF 35804,

Convergence
GDP 25737.

Convergencs
GZF '35632.

Ccnvergences
GOP 35579.

Convergence
GDP 2£ffa.

*® Yarning

e¢s ITERATIONS DOAE

tert on { teration
s§C 20373.

test on fteration

test on i{teration
SC 2079¢e.

test on lteratlon

test on ltefatlcn
SC 20573.

test on Iteratlon
test on fteraticn
test on fteration
test on {teration
SC 20829.

test on {teration

test on lteration

8C 20832. SV 12727.

Sus of squares =
17178. FDI

%%* Converged after

: DUMP selected for OUTPUT 1Is not empty
ess JTERATIONS DONE AND RESULTS DUMPED

of squares =

1717?7. FDI

of squares
17279. PL1

of squarcs
17471. PDI

of squares
1?7?739. FLI

of squares
17€37. FDI

of squares
18055. FIXY

of squsres
17850. FDI

of squares
17966. FL1

of squares
18¢68. PDI

of squares
18119. FDI

of squares =

18147. PDI

*s* (cnverged after

DUMP selected for OUTPUT {s not espty
AND RESULTS DUMFED

max
22890.

.

max
22893.

nax

227S7.

max
22707.

mAX

230¢£4.

max
2333J.

max
234S2.

max
23606.

max
23£66.

wax
23600.

rax
23€14.

max
23€26.

atsolute change = 1.22€563
BT —748B€. EM 1758€. HUC 0.98¢

15 iterations In 1578 #»s

absolute change = €15,2070
BT -6900. EM 17%07. HUC 0.988

abeclute change = 648.4766
BT =~74%S, EM 17769. HUC 0.962

atsolute change = 411.2070
BT =7720. EM 17976. HUC 0.950

absolute change a 213.6797
AT -794%., EM 18096. HUC 0.%948

atsolute change = £7,46484
BT -~7991. EM 18180. HUC (€.950

absolute change = 41,08766
RT =-£17%f. FM 18173. HUC C€.9%2

absolute change s 30.42969
BT ~7976. EM 18176. HUC (C€.954

atsclute change = 24.64E244
B1 -8098. EM 18187. HUC 0.955

atsclute change = 20.1601¢€
BT -821%5. EM 18196. HUC 0.95¢&

atsolute change = 7.031250
RT =-8272. EM 18204. HUC 0.958

atsclute change = 1.683594
BT -8301. EM 16206, HUC 0.936

11 iterations in 1979 *e»
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Idlox version 3 finasl test run 1973 Use of resources and condensed tadles AUAP 1 0 o0: 0 O %8
(1.1 4 C'EXF Gecv'T INV'T STKB'G EXPCRTS IMPORTS TFADE EMPLOYMENT
1970 gprices 20147 18788 $66¢ 4789 32¢ 86808 14299 Belance of trade =%12f Employment 17627
Current prices 20268 17822 10§14 467¢ et [3-1.1.} 14090 Enxport {ndex 104.2 Unemgloyment A401
Price indlces 1.004 0.933 1.8 0.982 0.876 1.042 0.985 Terms of trade 102.,7 Unem rate 32.28
Inflation rates 0.43 -6.74 9.51 -1.8) =12.36 4.16 -1.46 % change in tt .70 Growth amplt -2A.78
% growth volume -44,58 ~=40.30 $.88 =4%,27 =-27.78 =23.et J1.34
Cronth from 1973 =44.88 <=40.30 $.88 =49.27 -27.78 =23.€t 31.34
Consum Govern Inveat Stock Final Interms Home Export Total Import Import Totsl
Part 1 =ption -ment -2ent =bd'ng dezand demsnd demand demand dewman: asupply duties output
1. Primary 201 133 ¢ 20 458 4183 A841 730 8871 810 a1 4901
2. Manufacturing 3808 1984 1887 200 7846 18683 23229 8292 28820 1754 381 26418
3. Censtruction 200 28¢ 208¢% 8 25380 2084 A564 61 4724 180 0 4874
4. Services 400°% 1204 ao0e 100 6117 3782 98869 2828 123¢4 2000 /] 103¢4
Total commodities 8211 J¢eoe 4789 328 16901 28701 42802 8¢€08 g121¢ A513 412 AB2AS
Cirect imgorts $2¢9 4 0 0 $269 0 9289 0 s2¢s 9289 0 0
Indlrect taxes 878 1091 A8¢ 0 2422 0 2422 0 2422 0 0 2422
Cther value—added 0 6084 (-] 0 €0L4 0 €084 0 (431 0 0 6004
Forelign teurlsts 0 [/ 0 [} -] (<] (] 0 0 0 0 0
Gtand total 18388 10782 8218 328 hELTY ] 28791 60347 8608 eapce 13782 412 B8A78}
Total
Part 2 supply
1. Primary 5871
2. Yonufacturing 28220
3. Ccecnatruction 4724
4e Services 12384
Tctel commodit!laes 8121¢
Elrect lmpcrts 9288
Indirect taxes 2422
Cther valus-added €054
Fcreign tourifsts 0
Grand total 68958

9 31qelL

(P,3u0d) 3IndIng uny 3IS3L 3L
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Idiow verslon 3 final test run 1673 Ccmmcdity lepcrts and lrgeort rastlios AWAP 1 0 0: 0 0 %6
lepcrt Duties Output TYaport Quota Ispecrt Iwgport Predn
volume ‘(bssa) vclume ratio retes value price price
ie Privarles e10 81 4901 12.78 0.0 €10 1.000 0,864
2. Panufastures 1784 381 ceale 7.6¢ 0.0 1872 0.897 0.088
J. Censtruction 180 0 AB7 4 3.22 0.0 141 0.940 0.RBY
4. Services 2000 0 10394 20.27 0.0 1982 0.891 0.991
Total 4813 412 4¢e28¢t 10,70 0.0 4304 C.984 0.888
Idice version J final test run 1673 verld, ilwmport end comestic prices AMAP 1 o 01 0 0 8¢
World Impert Frodn Abspr Tertiff 1leport
price price price price rate volume
1« Frimarlies 1.000 1.c0¢ C.€654 0, €41 0.100 410
2« Panufactures 1. 000 0.887 0.88¢ 0.853 0.0 1764
3. Construction 1.000 0.540 0.88) 0.883 0.0 160
4. Services 1.000 0.591 0.991 0.970 0.0 2000
Total 1.000 0.654 0.888 0.8640 7.014 4813
Idlos version 3 final test run 1972 Ccemcdlity, import and expcrt prices AVNAP 1 0O 0: 0 O 84
Prod'n Fcoe Import Emnport Atep'n
prices prices prices prices prices
1. Prisaries 0,654 0. 582 1.000 1.029 0.641
2. Yanufacturas 0.08¢ 0.L4¢ 0.297 1.028 0.853
3. Censtruction 0. 283 0.881 0.940 1.029 0.883
4. Services 0.991 0.€€S 0.991 1. 072 0.970

9 31qelL

(P,3u02) Inding uny 3331 YL
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Idlos verslion 3 final test run 1€73 Incdustrial cutput and i{nvestment AWAP 1 6 0: 0 0 88
Cutput 2 Price Output Profit Fixed Legal Jotal Tot s Av .
change value tw fees val ue price
1. Prisary 4901 8.L72 0.654 3203 19¢? 3a8¢ 0 J8¢ 37¢ 0.982
4o Praufacturing 2641¢ -~46.CS0 0.874 2308$ —-419¢ 543 0 543 833 0.982
J. Cocnstruction 4274 ~31.2123 0.883 4039 481 212 0 212 20§ 0.982
4. Services 10394 -%£9.23§ €.991 10298 1148 1 0 1 1 0.982
Total 46285 —-46.03¢ 0. 878 4C630 -600 1143 [} 1143 1122 0.682
Idios version 3 final test run 1973 Industrial output, esployeent & wages AVAP 1 0 0: 0 ¢ 86
Output % Invest Erwplcy Hours Wege Nogr Tgr X gr
change -pent -ment rates Men Hours Prodty
l1e Frimary 4901 €.07 J8¢ 1212 391 1098 8.41 1.68 4.34
2. Fanvfacturing 2€41€& -46.0§ €43 46085 40.0 1730 =44.,40 -48.22 4. 11
3. Ccnstruction 4574 -=31.21 212 13587 42.¢t 1424 =-26.62 =22.2¢ 1. 8¢
4. Services 10394 -59.24 1 5963 40.0 1413 =J35.88 ~35.88 -J68.42
Total A288 -48.04 1143 13142. 40.2 149¢ ~2€.17 -28.60 -12,10
Idlcs version ! final test ren 1873 Irdustria) stockbulilding & stock eppn AVAP 1 0 0: 0 O 8¢
Cutput Change * Cecn pr Cur pr Vel of
change sthbdg sthkdbdg stocks
le Frimary 4901 <81 €.07 20 13 2100
2« Manufacturling 2€41¢ -22%24 -46.0S 200 171 11000
3« Censtruction 4574 -207¢ =l1.21 s 4 900
4. Services 10364 <~-1510€ -59.24 100 97 5000
Total 4€2BE =3%485 -46.04 32¢ 288 19000

9 3qEL

(P,3u0d) ind3ing uny 3say ayg
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Idicxs version 3 final test run

1672 Ccnsurers' expenditure ccns & curr prlice AWAP 1 0 0: 0 %6
Cozmcd 1lmrort Cther Tax Total 1Import Value Taxes Advel Spec Subs Total
Fart 1 -itles val.ad {base) volume edded -orem ~iflc ={dles value
le Lomestic 8211 01 ~-200 1502 10014 501 0 875 875 1001 -100 8748
2. Exp. abroad 0 ear?t 0 ] az71 ar?71 ] 0 877 0 0 ar71
Total 8211 9271 =200 1502 18784 9271 [+] 87¢ 17¢2 1001 -~100 17519
Price
Part 2
1. Domestic 0.874
2+ Exp. abdroad 1.000
Total. 0.922
< tax > tax
1imlt limit
1. Domestlc S482 42832
2. Exp. abroad 47S$S 3572
Total 10280 et04
Idics version 3 final test run 1973 Aggregate consp-ptlon; disposabdle inccme AWAP - 1 0o 0: [ D1}
Cons Cene Ccns Percar Percap Nc of Paercep PFercap Total Paercap
voluwse value price wvolume value consum PDI RPDI wealth wealth
1. < tan lim{t 10282 9¢&g¢ €.932 S14 47S 20000 614 658 5000 250
e > tar limlg 250¢ 7932 0.933 238 222 35768 219 234 43411 1214
Total 18788 17822 0.933 337 J14 £576S k1.1/] 28¢ 48411 868
Cons Cens Cons Curr NPeal Exp'td Xgr Xgr Xgr Cure
volune value price PDI PDY RPDI PDI RPDI Cons wealth
All consumers 18788 17822 0.933 20090 21541 23097 =41.9?7 =37.78 ' -40,30C 48411

(p,3u02) Inding umy 3IS3L Yy

9 214981

- L1 -
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Idlom version J final test run 1673 Expcrts by comrgodlty end srea AWAP 1 0 0: 0 0O 36
-]
[
N. Ame Eviope R.O0.N. Total Price g
rica (1)
1. Visibles 1111 27133 2232 6082 1.029 H‘
2« Invisibles 724 1c1e 754 2528 1.072
Total 18¢¢ 3781 2992 8608 1.042
Idios version 3 final test run 1§73 Export prices & ccogetitors! pricses AVAP 1 0 0: 0 O 88

Export Lagged Lagped Export Compet Laegged Lagged Llegged Export

(P,3u09) Inding uny 31831 YL

prices 1 ycsr 2 year taxes pricee 1 year 2 year I year volunmas
le Visldles 1.029 l.C0¢C 1.00¢ 0.0 1.000 1.000 1.000 1.000 6082
2. Invisibles 1.072 1.c0¢C 1.000 0.0 1.000 1.000 1.000 1,000 2s52¢
Total 0.0 0.0 0.0 0.0 0.0 0.0 020 6.0 2608 '
p—t
-~
)
1
1¢iom ver.ion 3 Tinal 2cet vun 137 Vage rates asrd Intlatlon AVAP - 0 01 0 O 86
Avige Lagged rcney 3 Total i‘ohl Unem't Tgrvr "Mger
wage 1 year <c¢hange <change sun®t unes-t rate prices ret'ns
Total 135¢ $00 450 50,00 17627 8401 0.32 -0.74 .0
Idice varalon 3 final tist run 1873 Irdirect taxes by expenditure category AWAP 1 0 0: 0 0 6
Coweod Indus Ccnsus Govern Rec 1lnst"} Stoch Irvest Flnane FExport' Ilsport Total
—ities -tries =—ption -sent -~elpts sector =-bld'g -ment asrets
1. Ad val. 0 4€1? are 1091 0 0 0 488 0 [ ] (3} 7100
2. Speclfic 0 1321 4 0 0 0 0 9 0 [ ] 0 1321
3. Sutsidies 0 ~400 0 0 0 0 0 0 0 [ ] (] ~400
Total 0 L3¢ 878 1091 o 0 0 A6¢ [} () 61 0




Idice sarslon 3 tlnc) test run 1973 Aggregate Investwent by ewsaet AVAP 1 0 ¢: 0 O E£8
Soclal Ind'1} Tctal Soclel Ind*1l Tctal Asset Total Tex
(vol) (vel) (vol} (val) (val) (val) price tax rate
1. Filxed inv 3800 1142 4643 3437 1122 ASES 0.982 ASE 0.100
2. Lzgal feaeas 0 11¢ 11¢& c 112 112 0.570 0 6.0
Total 3800 125$ 4759 3437 1238 4€72 0.982 406 0.0%8
1dlos version J final test ren 1973 Irdustrial wages,grofits and texes AVAP 1 0 0 0 g6
Qutput rats Wage Profit Direct Dther Tex on Tax on Tax on Total Unit 1 Av'ge
Part 1 value input till lsport LInputs labour output input taxnes cost wages
1. Primary 3203 124 ¢ 1148 1212 [} [} 0 0 ~-400 -400 0.234 948
2. Panufacturing 23089 16120 CBAd ~-5812 0 -1 0 0 59239 5938 0.2%9 1488
2. Censtructlon 4C3S 1832 1832 3¢ [} 0 0 0 0 0 D.401 13%0
4. Services 10258 2340 €435 999 520 -1 0 0 0 0 0.420 10A0
Total 40630 2183¢ 1€261 -J22¢ 520 =3 [\] 0 8539 55360 0.351 1363
Ind*1
Part 2 price
le Primary 0.654
2. Panvfacturing 0.874
3. 'Ccnstruction 0.283
4. Services 0.991

Total 0.878

9 aIqel

(p,3u0d) 3Indang uny 3831 YL

- 6L1 -



Tdice version 3 final test run

1973 Ccmmodity dcmands and supplies

Consus Govern Invest Final Home Totel
Part 1 =-gticn —ment ~ment demand demand derand
1. Prisarles €01 - 133 -] 658 4841 8571
2. Yanufsctures 3508 1684 1857 7646 23229 28520
3. Censtruction 200 28§ 2089 2580 4664 4724
4. Services 4008 1204 BOE 6117 $869 12354
Total 8211 J€E0E 478$ 16901 42602 51210
YTotal
Part 2 sSupfply
1. Primartes €€
2. Fenufactures 28°20
J. Ccnstruction 4724
4. Services 12354
Total €1210
Plrect toports S2ES [4 0 [} 9269 9289 92¢$ 0
Indirect taxes B7E 1091 AS¢€ 0 2422 2422 2422 0
Cther value-added ] €054 0 [*] 6054 €054 e0%4 0
Fecreign tourlsts 0 0 [+] [+ 0 0 0 0
Grand total 183¢S 10?82 521¢ 4 3464¢€ €0347 [1.1-21.] 2
Lirect Imports G2€5
Incirect taxes 2422
Cther value-added €054
fcrelgn tourtists [}
GCrand total [ X332
I4ice varsior 3 finsl test run 1973 Input-output flows at constant prices AWAP

1. Frimaries

2« Manufactures

J. Cecnstruction

4. fervices
YTotal

Frisar

y

98
784
S8
441
1421

Manufs
cturin

T¢€z
12181
2zl
2112
1SE4E

Censtr
uction

51
1188
457
366
2104

‘9 21qel

(P,3u0d) Indang uny 3831 3yy
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Idior version 3 flnal

test run 1973 Sector Iincoses and expendlitures AWAP 1 0 06: 0 0 5S4
Hcusebh Cowran Gecvern R.O.W.
olds {es ment
1. sages atc 22319 0 0 0
2. Toxes [} 0 7017 0
3. Frofits etc - €4S -2881 0 0
4. Irports 0 0 0 $738S
€. Coods & services 0 0 0 4308
Total 21€¢€7 -2%81 7017 14083
Househ Cospan Govern R,.0.V.
olds fes sent
1. bLages ete 0 0 €054 0
2. Toxes 1878 -2281 [+ 0
Je. Proflts etec 0 0 "] 0
4, Irports 92€S c c 0
S. Gcodes & servicas e2£3 0 4860 8965
Total 19100 -2%81 10914 896¢
Househ Comspan Govern R.0.VW.
olds fes aent
Sector saving 25€8 [ -2887? g1ze
Idiom version J final test run 15723 Aggregate erploysent & unemplcyment AUAP - 1 6 v: 0 O te
Ind'l Gov't H'hola Total Reg'rd Unregd Total
espl't ampl't copl't empl't ‘U rate
Totsl 13142 448¢ 1 17627 32.2¢

9 A1qvL

(p,3u02) 3Ind3ng any 3831 3yl
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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 problem remains to be determined, but clearly it must be

resolved before IDIOM is to be trusted.

The results of the TABULATE 1979 instruction are nost reproduced here -
they are identical in form to those for 1973. Hence, following the cross-
section tables here are some specimen 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, not 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 test-run. The changes are not of much interest in

themselves, but they will give the user some feel for the programme.

(a) CONDITIONAL DIRECTIVES - ALTERING THE EXCHANGE RATE

The test run maintains the sawe exchange rate for all years, it is
never redefined after the initialization process. In this example we
modify this so that from 1974 to 1978, inclusive, EX is at the depreciated
level of 0.9, while in 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 stimulates activity and improves the trade

balance.

The changes required are:
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Directives: iunsert before line 89,

IF YEAR = 2 REAL EX .9
IF YEAR = 7 REAL EX .8

Note that spaces must appear between the logically separate entities:

YEAR, = , and 2, etc.

Data: none

Output: no changes in output structure occur, but, of course, the results
are different. the user may perform this run himself if he wishes to
examine fully 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. The effects of the 1974 change have virtually all worked

through by this time, while those of the 1979 change are far from complete.

Among the features to note, apart from the overall effects mentioned

already are:

(1) 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;

(11i) consumption falls - as a result of the terms of trade effect;

(iv) the effects vary considerably according to industry - indus-
tries serving consumers suffer relatively (primaries - agri-
culture), those serving industry and/or exports benefit

(mannfacturing);




Table 7: The

consequences of Reducing Exports

JOLN yFRSION 3 Firal TEST HuN

(5,1 (T L]
1979 PRICFS 2090 1960
C1YPOENT PQICFS 142?27 lagin
PRICF THUNICFS 0,175 LI P g
INFL ATIO RATES 22407 CL TR A
& APOWTH VO HWE SR, A0 =~av,47

GENWTH FUN® 1973 =S3,R0 «43,47
COLSa

ocant -PTLINN
1. PRIMaRY 24
2. VAUUFACTUBLING 29Nk
3, FOMSTRUCT IO 17n
4, SFOVIFFSQ 3np
TOTAL CHAMODEITIFS LT N
NIAFrY (vPIRTS 7881
TNNIDECT TaxFs< T4
NTHFI YAILUE=ATNFD n
FNRF IGH THURLIATS 1}
GRAND TOTAL 15547

He AWF

®ICa
1. VISIALES FR L
2. INVISIBLFS 174
TOTAL k2

- - - — = = S - Y = " U M e e e S TR S e T - —— - - - -~

1971 USE OF LESOHOINTUFS AND COMDENSED TAKRLES AwApP 1 0 0: 0 0 56
GIVeY v et STrue £ erOTS THPOKTS TRANE . EMPLOYMENT
Quaa 3THS 32% 2106 11132 HKALANCE NF TRADE =9133 EMPLOYMENT 1357
AT JAR] 284H 2nne 111H5  FXPORT INDEX Yles UNEMPLOYMENT 128564
0, AM0 0,977 N.R)I nN,97a 1.005 YERMS OF TRALE V7.0 UNEM RATE 47.85
=3] .94 “le3l =10.AT7 2499 Nedl % CHANGE IH TT =3,05% OGHOWTH EMPLT =4%.13)
Q.88 af49,yn =27,.74  -Hl.J3¢ ?.25
Q8¢ =59,98 ~2T7,7Th =KH1,32 ?.2%
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1373 n 20 w7 2550 314 142 37 [J 0 anz
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Pl 1649 b} 2104 1265 4353 1% RRLY. 1%0 0 3218
1204 hnY? 100 5333 2121 7% SH9 Toas 2000 0 HYoas
kLY 1152 3?s YR lava2 295717 2106 316n3 29719 166 28539
0" n 0 7PS] 0 TAL] 0 TRS3 78%3 ] [}
arn N o 1756 0 1758 0 1746 0 [V} 1756
6nS4 n 0 ANS6 0 6054 0 6054 0 0 6054
" n n 0 0 0 0 0 0 0 (1]
16334 A0NY9 325 30300 14942 4524) 2106 aT7347 10832 166 30350
1973 FROYRTS ey CnarsniTY AND AREA AwAp 1 0 03 0 O 5
FUNNKEY RN, ¥, TOTAL PUTCE
ang 54 1417 Va4l
7 174 SHy 10005
az3 ™n 2106 0,974
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(v) the extra demand for primaries (generated by industrial cur-
rent demand) is met by imports - because imports are deter-

mined by FIXQ. Imports of construction and services are, on

the other hand, fixed, being generated vy 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, PSCM, PSGM, PSXM, PSQM

If it is desired that these reflect the exchange rate, it should be done
explicitly - although redefining these variables to refer to foreign

currency would be both a useful and relatively simple edit to perform.
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 .FULLDATA pre-

ceded by four zeros and succeeded by one.




(c)
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As stated previously, the results are unchanged by this alteration,
but we present in Table 8 the income-expenditure accounts for 1973 on the

revised basis.

MAKING VARIABLES EXOGENOUS - EXPORTS

It is often useful to make certain potentially endogenous variables
e2xogenous. This might te the case during testing or if there is insuffic-
ient information available to estimate even the simplest endogenous func-
tion. Most functional forms permit an explicit "FIX" option which allows
the user to fix values by merely redefining the FUNCTION directive (pro-
vided, 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 regression constant to the
derired level and fix rewaining 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
$. log XA (3,1) 31%0
P. log XA (1,2) 3140
$. log XA (2,2) 31%0
¢g. 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 (I1,J,2), hence the leading zero. As noted
before, parameters are entered with the first classification index varying

more quickly than the second.
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Table 8:

Reversing the Order of Sectors

"IDIOM VERSION 3 FINAL TES! RUN

1973 SECTOR INCOMES

AND EXPENDITURES

l.

3.

R X

Se

2o
3.
4o
Se

WAGES ETC

TAXES

PROFITS ETC

IMPORTS

GOODS & SERVICES
TUTAL

WAGES ETC

TAAES

PRUFITS ETC
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GOODS & SERVICES
TUTAL

SECTUR SAVING

COMPAN
IES

0

0
-1795
0
: 0
-1795
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[= NNl R
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-1795

HOUSEH
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0
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0

: v
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0
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0
8451
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MENT

6054
0
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736
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1601

ReDoWs

9693 ..

3906
13599
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oOO0COo

9016
9016
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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 is not the case. It might seem that we could have

used the MODIFY command: VIZ

COMPUTE QM@,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 - IDMSXA 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.

ox = [oxd* ("xa)
sx =% N
spx = " X yaspx

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
vhan XA which is important (in constructing commodity balances, and hence
industry outputs, etc.) and so the overall solution to IDIOK is hardly

affected by the MODIFY XA command.




Table 9: Some Results of Changing the Exchange Rate

1010M VEASION 3 FINAL TES! WuN 1979 USE OF RESOURCES AND CONDENSED TAWLES AdAP 1 0 03 0 056
vop CtEXP sav'Y vl STKU*O EXPORTS 1MPORTS TRADE CUPLOYMENT

19Ty PRICES J8id) 219¢2 9966 13009 Jas 11081 18980 BALANCE OF TRAUE. =7218 EUPLOYMENT 189489

CURET PRICES Jlieg 19245 6824 12242 269 11720 18937  EAPIRT INDEX 906 UNEUPLOYMENT 703

PRICE 14viLES Veudl 0.878 0,605 0.939 0,829 0,966 0999 TERWS OF fRAOE 90,7 UVEM RATE 27.06

INFLATION RATES 1462 1.J¢ 0.1 0,94, 2.72 %1% 2.96 8 CHAMUE IN TT 2.13 0GOWTH EmMPLY 0.72

% GROWTH YOLUME 2409 =0.17 0.0 4,39 . 0.0 5.9 2,68 . .

OROWTH FHOM 1973 =24.d7 =20.J¢ 9.58 38.69 «27.78 $e37 T4.006
CONSUY  GOVERN INVEST  STUCK FINAL INTERY HIME EXPORT TOTAL IMPORT IMPORTY YOTAL

paRT ) «PTI9N eMENT «~MENT «=BD'NG DEMAMD DEMAND DOEvYANU DEMAND DEMAND SUPPLY DOUTIES OUTPUT

1e PHIVMARY 616 132 0 20 7107 36810 6578 1058 7632 F{L1Y 248 4900

Qe MM ACTURING ) 4299 190 S07T7 200 11500 21349 292y T648 40577 338) 669 J6ses
. 3s CONETRUCTION . 2606 F{ 1) ST S o2e7 3038 929y . an ?231) 1%0 () 9223 1
. &9 SENVICES . 4913 12ve 2208 _ . 100 8429 ANLe 13239 .. 3090 . 16329 2000 0 14329 ot
TOTAL COMMONTTIES 10072 306 129906 . J2s 26999 3%9032 62031 118481} 13912 7978 17 65017 gg

.. DIMECT IMruMIs 102%5 0 '} 0 102%% 0 10285 0 lu24s 102%% 0 0
e—.. IMDIRECY TAXES - 9] 682 1199 . -0 2842 0 _ 2862 . 0 __ 2842 0 0 2842 |

—- UTHER VALUE=ADVLEL .. 0 6054 0 . 0 6054 [] 6056 _.__ .. 0._ 605 0 0 605¢
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Hence, tc use MODIFY it would be necessary to MODIFY not only XA but
also QX, SX and SPX. However, as presently constituted, MODIFY cannot be
used on macro-economic variables, so this path is blocked. This repre-
sents a considerable restriction on the usefulness of the MODIFY command

. and should be edited out at some time.

Similar problems appear to afflict the following functions:

Subroutine Additional variables determined after main
function
IDMSDC pSsc,DSPC, SC, SPC,C, SPC,PCE,QCO
HR D,DPDI,PDI,RPDI ,H,PSFD,BP, SRAT,EPDI
PE AW ,AWY | ANC ,AWG
PG SPG,PSG
PM QMTO ,PM
PV SPVM,PSVM
PX PQX
) PY PQH,PQHH,YP
Q Y
o SQM, SPQM, PSQM, SM,PSM, SPM,PSXM,SPYM, etc.
sc (Dsc) DSPC,SC, SPC
T T,TO
UE EMP ,UNEM
v SPV,SV,QV,PSV
XA SX, SPX,QX,PSX
YEO EMPY
YS Qs,SYS, SPYS
(YSA) } { SYSA,SPS,SSA,PSS,SS

3

SvY
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IDIONM classitications for rows & cols
Fourth coluan : units cf weasuresent
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expected level of inaustry output
industry employment
{ndustry erployment laggec 1 year
average hours worked per week {in industry
average hcurs worked lagged 1 year
industrial unit latour costs (£ / unlt output)
Induvatry proflts
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ccnsumners' expenditures
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value-added in consurers’ expenditures
Indirect taxes on ccnsumers' expenditure
Indirect tax rates corsumers' exp. base year
hire purchase deposits as proportioen cf ccst
gevernment current expendliture
prices of gove Cure €xp.
englcyment bty geoverrment
labour rejuired per £ wmi government expenditure
val ue—added in governwent current exp.
{ndirect taxes on gcv. cur. expe.
Indirect tax rates governsent exp. base year
receipts and paymants in aggregate
vector of factor and tax payments Ly industry
vector of factor and tux payments {n ccrsumers' expe.
vector cf factor and tax paynments (n government exp.
vector of factor payments investrent gccds
vector of {rnstituticnal financial surpluses
matrix of receipts by institutions
matrix of payrents ty institutions
stockbuilding by asset
{nveatment by asse?
governnent capital expenditure by asset
price of investment ty asaset
factor payments for irvestment by asset
indirect taxes on Investment ty asset
Indirect tax rates investsent exp. base year
export watrix export grcup by ares
prices of export grcups
export price lazjged ) ycar
export price lagged 2 years
competitors export grice §
competitcrs export prices lagged 1 year
ccmpetlitors export prices lagged 2 years
ccrpetitors export prices lagged J vears
Institutlional cummy fcr expcrts by exgport
tax rates on exports ty export
tax rates on exports lagged 1 year
tax rates on exports laggecd 2 years
{-ports by import group
prices cf lmport grcuge In forelgn currencles
prices cf impcrt grcups Iin sterling
employment by type In total
uremployrent ty type ¢f labour
labour force by type c<f labour
wage ratcs ty type cf labour
wage rates lagjed i year
industrial erployment ty type
personal employment by tyre
government erzloyment ty type
tax receipts for direct tax brackets
proportion cf labour tcrce by tax bracket
income lisits by tax trackets
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00000750
00060780
00000770
000C0780
00000790
000CCRDO
00GCCR10
godcCo0A820
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000Cg840
00000850
000602AK0
00006370
000C03A40
00000R30
Qnacosoo
c00CC910
00000520
00000930
000C0940
00000950
000C096A0
00000970
coocosA0
000072¢00
QCGO1000
00001010
6o0cioz2n
00001030
00001040
0C0010C50
00001060
70001070
00301080
00001050
00001100
00591110
000G1120
00001130
00001140
Q0001150
00001160
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matrlx cf household tax allowsnces by income type
moteix cf marginal tax rates ty Income type
consumption by tax kracket and functicnasl category
population ty tax trecket of rousehold
disposatle income by tax bracket
aggregate consumpticn by tax tracket
value c¢f consumption ty tax bracket
price Index of consumgtion by tax bracket
aggregate wealth by tax tracket
per caplita wealth by tlax tracket
Indirect tax revenues ty type
indirect tax revenues for each SAM grcup
fndirect tax revenues imports
indirect tax revenues exports
Incdirect tax revenves industries
indirect tax revenuér conaumers'® expe.
indirect tax revenues government expe.
{ndirect tax revenues investment
domestic prices by exyort area ¢
dcmestlic prices ty ¢xpcrt area lagged 1 year
dcmestic prices by export ares lagged 2 years
domestlc prices by exgort areas lagged J years
agjregate demand meassure I
aggregate demand meas.re 11
institutional dummy fcr exports by area
government capital exyenditures
Ilrgcrt-output ratio functions
{import price functicns
mark-up price equaticnrs cr prcfit share functions
investnent functlors for industries and fixed asset
employnent functlons fcr industries
function for stocktuilding by industiy anc asset
consurers' expenditure functicns Ly tax bracket
aggregate ccncumpticn functior by tax bracket
receipts and payrents definitions
export functicns by export grcups and areas
expcrt price functicns by expert commodity
wage function for each emplcywent groups
indirect tex cdefiniticns
investment functiors for non-industrial assets
unit latcur cost furcticns
functions relating coarcdity prices to industries
uncmployment/participatior furcticns
functicns for receipts and payments by sector
fnstitutional sector defiriticns
input-output coefficlent functions
switch for import ratic functions
switch for imfort price functions
swltch for Incdustry price functions
switch for inductry lrvestment functicrs
switch fcr Industry engloyment functlcns
switch for industry stcckbullding functions
swltch for consumers' expenditure functions
switch for ajgsregate ccrasumption functlicns
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switch for export price functions
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00001230
00001390
00001400
00001410
000014290
00001430
00002440
00001450
00001460
00001470
00001480
00001450
00001500
00001510
03001520
00001530
00001540
00001559
00DO01560
00001870
00001580
000C1590
00001F00
000C1F10
00001620
€000163¢C
00001640
00001650
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00001670
000C16R0
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0cocl7vo0
00001710
00001720
00001730
00001740

PAGE 0003

Y XITaNHddY

f
\

- 96T -




JRT
Jev
JBLC
JBC
JALE
JAHF
JBF
JBY
TCrE
1T¥B
TYR
iTYB
TCR
1TCB
160
1TGe
e
TTVR
TCXE
ITxB
FYR
1°Yd
FCP
1FCE
RGP
IEGE
RVE
TRVR
CYC
12v¢C
<C
™eC
Ycc
1Y3c
QC¢C
1¢CC
QGC
1¢GC
Qs¢C
IQSC
cve
1Zve
$x<
19xC
vxe
1WXC
2YFC
12YF
EYSC
IEYC
ECEC
1ECC
EGEC
1EGC
HAC
IHEC
LRC
ID¥C

-

e 00 D s = s be 5t s s s 82 B N N 2o B g 2 KA A I A (A UL CR D

ot P O N ol ol et
VUL DN

—
PDOMVAIPBUNRDNNDINRNIPIODOINORS LU= NN, LLUUNNNESHMNYrIMUBUNN~NOMNODO O OO

CONOANOOAVAOVNRDOAVIOVOAVNIAIONRDAOVONMNNOIVAVAMOVAVOVNDVOVRONOULNNVNOINNOODOOVDONYWD

[ 7 I 7 7 R 7 R N I 7 I 7 I 7 R ¥ i ¥ O N 7 7 7 I 7 I > R 7 R 7 T Y Y Y X

IDIOM - TAELS

switch for incdlrect teax

switch for non-industrial

swltch for institutioral

{dentifier TQMP
tdentifier TYB
1dentifier TCP
{dentifier TCB
{dent{fier TVP
fdentifler TCXB
Identifier RYE
identifier RCB
identifier RGE

ident{fler RVE
{nput-output rateix
identificrs for QYC
classi{ficaticn converter
identifiers for MQC
classi{ificaticn converter
fdentifiers for YQC
classiflicaticn ccnverier
identifiers for QCC
cl~ss!fication converter
icdentifiers fcr QGC
classification convertaer
ldentifiers fcr QSC
classifi{catlion converter
fderntiflers for QVC
classification converter
identifiers for CXC
classificatlcn converter
identifiers for KVC
classificatlon converter
identifiers for QPY
classificatlon converter
ldentifiers for EYEC
classificaticn converter
fdent{flers for ECEC
classliflicaticn converter
ildentifiers for EGFC
classi{ficaticn converter
fdentifiers for HR3
classificeaticn converter

definitions 00001750

investmaent functions 00001760

switch for unit labcur ccst functions 00301770
swltch fcr ccamodity grice functions 00001780
switch for unemp.oyment/particlpation functlons 000N1750
switch fcr sectoral receipt functions 00001R00
defiritions 000cC1A10

switch for Input-output coefficient functions go0o0cCl1a20
indirect tax rates cn irports 00001A30
nN0C1840

Indirect tax rates on industries 000C1950
000C18K0

Indirect tax rates cn consumers' expe. oooc1870
6oo0claa0

Indirect tax rates cn goverrment curr. expe 000C1890
00001900

indirect rax rates cn investmsant 00001910
000C1920

Ifndircct tax rates cn expcrts 00001930
00001940

parameters for industry payments 000C1950
000C19A0

parareters fcr consumer pay2ents 000C157Q
00001%A0

parameters f{or povernrent current payssnts 000C1990
02002000

parameters for payments on investaent gcods 003€C2010
000C€020

00002030

00002040

commoditlies to Imports c00352050

000C2040

commodity to Industrlal outpu000C2070

00022080

consirers' exp. to commoditie00002090

00002100

govs cur. exp. to commoditlies00002110

00002120

stochbullding to coamodities 00002130

} 00002140

fixed investment tc commodi ti00002150

00002160

exports to ccamnoditlies 00002170

000021R0

gove. capltal exp. to assets 00002190

03302200

{ndustrial planrt to commodit{00002210

00002220

industrial engloyment to type000C2230

00002240

consumar emplcyment to type 00002250

00002260

government employsent to type00002270

00002280

receipts to instlitutions 00002290

00002300

households to tax brackets 00002310

00002320

ldentifiers for DRB
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IDINM - TAELS
classificaticn ccnverter industry stocks to commodit{e00002330

fdentifiers for QYSEC 00002340
titles of compodities 00002350
titles cf i{ndustrles 00002360
tit les cf consuners' expenditures 05002370
tities cf government current expenditures 01302380
titles cf receipts and payments 00002390
titles of (nstituticns 00002400
titles of stockbullcing assets 00002410
titles of fixed {nvestzent sesets 00002420
titles of financisl itrvestment assete 000C2430
titles cof export grcugs 00002440
titles of Import greups 00002450
titles cf ergloyment 00002420
titles of tax brackats for incoms tax 00002470
titles ¢f indirect taxes 00002480
titles of araess onoo2430
ee CONTENTS CF 'Q' ST(RE oo 000C2g00
The store wlith symbolic name C containe macrovariables0N002810
arranged ae followsi- . 00002820

Q Y c ¢ X R H ] v F 00004830

1 FH 3 4 -1 [} ? 8 ® 10 N0002840

1 DFE SYVA SCVA SGVA 8SYF 8&CH S8GM SPYM SPCM 8FGM 00002850
11 SM GDP SC &G X &R RPDI &8 sV WVCL 00002540
21 9PM GDPC SPC SPC 8FX SCM PDI SPFS SPV  WPRI 00002070
31 PSM HUC PCE PSG PEX 2PQCM 37 FSS PSV S88A 000025680
41 PSQF PSYM PSCM FSAGM FSXNM FOF WPOP 8YS POPL 8G8 00002890
81 AW ANY AVWC AWG £¢ EMPL UNEM EMEY EMPC EMPG 00002800
€1 RVAT 62 SRT FET EX BINT RMCF SFYS GCPT EPGS 000C2610
71 BT 2p PSER PSFD EXL1 FWPH SRAT BYSA RETL SGSA 00002620
a1 ey SYVA SPV¥ 8Vr EXL2 XFT EPDI XFFT 8YV PUP 000€2€30
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12) HUCL PCEL PSGL FSVL FSSL §SxL FSML awl REI! RDIQ 000C2670
131 GIPY} 8CE 3GE gV3 883 £xXd SMB ENMB 138 14C 00002680
141 141 142 143 144 146 STAR FINI YEAR DATE 180 0CQQ2890
181 PBAS QDAS YA?0 YA72 i8¢ 12€ 187 188 189 160 00002700
titles of overall BAN alassification 00003730
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APPENDIX E

ICIONM - EFFCEF PESSGES
ILI0M prograa errcrs

Illegal PEASE change

INITIALISE phase errors

Ccmmand nct found in INITIALISE plase

SETUP may only te invcked cnce

Dimension/symbol table not initialised

Unrecognised identifier
Duplicated identifier

Nejative digersicn

Dimensicn tcao large

Unrecognised option

Unrecognised SWITCF-name

Too late to SWITCH ABCHECK
Error-numter critted
Unrecognised identifier
Unrecognised function definiticn
Function switch cut of range
function switch unset
Unrecognised first icentifier
Unrecognised ccnverter-identitier
Duplicated converter-identifier
Conversion type omitted
Unrecognised ccnversion type
Unrecogni sed second icentiflier
Unset function definition

Model too big : pars cverflcwu
Model tco tig : ccnv cverflcwu
Symbol pointer fault

Unset dimensicn

Model too big :stack cverflcw
Model too big :switch overflcs
Unrecognised identifler in list
Fatal error

Error ccunt exceeds raximuo

Too many continuations

NAME opticn not recognised

NAME opticn used twice

NAME not fully specified
Unrecognised SETUF cgption

Too many symbols declared

Too many function symbols

Too many classificeticn converters
Lagged value nct found

Not enough workspace to SETUF DUMF
Member-list too long

Char string nct fcund

Char string terninatcr nct found
No integer found

Invalid integer

No digits found

Invalid real '

Illegal deciral gcint

Cmitted decimal point

Invalid exgcnent




ERRCF
EFFCF
EFROFR
ERFCF
EFFCF
ERROR
EFFCF
ERROR
EFFCF

ERFCF
ERFCER
EFFCF
ERRCF
ERROR
ERFCF
ERROF
EFFCE
EFFCF
ERRCF
ERFCE
ERRCF
EFFCF
ERFCF
ERRCF
EFFCF
ERROF
ERFCF
ERROF
EFRFOF
EFRCE
ERFCOF
EFFCF
ERRGR
ERKGF
EFFCE
ERROFR
EFFCF
ERROF
EFFCE
EFFCF
ERRCF
EFFCF
ERROF
ERROFR
ERFCF
ERFOR
EFFCE
ERRCF
ERFOR
ERFCF
ERROR
EFFCF
ERFCF
EFFCF
ERROR
ERKOF
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IDIOM ~ EFRFCF MESSAGES
No digits fcund
Inval id real
Illegal decimal point
Onitted deciral pcint
Inval id exponent
Faulty intejer
FUNCTICN name nct fcund
Il1legal CCMPEESS directive
Illegal CCMPRESS cgticn

INPUY phase errors

Cosmand nct found in INPUT phase
Variables nct initialised

Invalid ogtion

Command stream reserved

Verificaticn stream reservec
Unrecognised descriptcr

Attempt to read GUTFUT strean

Cnly units 13 8 14 can be accessec as DATABANKs
Not enough sworkspace to reacd cb irdex
TATABANK index cannct be read

LUMF selected fcr INPLT is empty
Attempt to wmrite to IMNPUT stream

CUTPUT to LATAEANK nct Iaplemented
Warning : DUMP selected for OLTFLT is nct empty
Terminatcr nat found

Specificaticn tco lcng

Attempt to declare LA strear zequential
Mtterpt to declare sequential stream [A
Only unit 1€ can te selected as DLMP
Nct enough worksgace to process CUMF
DUMP cannot be opened

Omitted list

Wrong no cf items in list

Unrecognised macro variable

Only 1 identifier germitted

Omitted unit—-number

Omitted code-number

Pttempt tc REAL illegalstresm

Attempt to CET from illegal file
Unrecognised identifier

Attempt to update lagged variable illegally
Illegal attempt to resd parzmeters

Cnly 1 Identifier germitted

Omitted unit-nurber

Omitted code-nunter

Attemapt to READ fllegalstrean

Attempt to GET froas illegal file
Unrecognised identifier

Stack overflow

Too many PASE veriatles

FEAD BASE used before ANALYSE phase
Unrecognised title classificaticn

Stack overflow

Stack overflow

Unrecognised ldentifier

Only 1 identifier permitted

Attempt to READ illegsal streas




APPENDIX E

IDION - ERFCR MESSAGES

ERFOR Attempt to GET frow illegal file
EFFCF Unrecognised furction definiticn
ERKOR Stack overflow reading functicn

’ ERKCF READ ALL fortidcen ‘
ERFCF DUMF s not current INPUTstreass
ERROFR GET MODIFICATIOAS not peraitted

. EFFCF #ttempt to REAL illegal streax
ERROE Too many sodifications
ERRQK Unexpected end cf FCDIFICATIC) packet
ERFCF Input stream not open
ERROR GEM index NR not found
ERFCF GEM index MR invalid
ERRQF GEM index NC invalid
ERROR Array bound errcr
ERFCF Illegal REAL attespted
ERRCER Transmission error
EFFCF Stack cverflcw reading sparse matrix
ERRCHK End of file enccuntered on ingput
EFFCF Matrix not cn dstatank
EFRCF Matrix is full on db : cannct be SPARSE in IDICHM
ERRCR Attempt to GET frce illegal file
EFFCF Pttempt to CET rcw/col cf sparse array
ERFOR Syntax error in rcw/col reference
EFFCF Faulty disersicrs cf satrix cn cb
ERROR Error in dimensions
ERROFR Not enocugh store for GET wcrksapace
ERRCF Fow/col reference cutside ratrix
ERRCF 2ero index in sparse matrix
EFFCF Faulty index in sparse matrix
ERROR Store overwritten
ERRQFR Unreccgnised ¢isplay specificztion
EFFCF Unrecognised identifier in 1list

SOLVE ghase ervors

EFFCF Command nct found in SOLVE phase
ERRCR Command not allowed inside ITEF lccg : ignored
ERFCF Ccasand not allcwed insicde YEAF lcop : ignored
ERRCR Unrecognised key word

EFFCF Unrecognised cperand

ERFCF Unrecognised operator

ERROF Oritted ccmmard

ERFCF Cmitted 1list

ERRCF Too many convergence tests

ERRCF Wrong no of itess in list

ERROF Unrecognised varjable

ERRCF Stack cverf low

EFFCH ON/OFF omitted

ERRCF Illegal state

EFFCE Unrecngnised furcticn name

ERFROF Unrecognised function name

ERROF Function specified twice

EFFCH I1legal FOR-loop

ERROF Illegal FOR-1lccp variable

EFFCH I1legal FOR-locf syntax

ERFOR Unexpected LCCF tersination
ERROF LOOP logic fault

ERFCE Coaitted unit-numder




ERFQOFR
ERFCE
ERFOR
ERRCE
ERROF
ERROR
EFRCF
EREOF
EFFRCE
ERRCF
ERRCE
EFFCF
ERROR
ERECF
EFFCF
ERRCF
EFFCH
ERROR
ERERCF
EFFCH
ERROF
EFFCF
ERROF
ERRQR

ERROR
EFFCF
ERRCF
EFFCF
EFRCE
ERKOF
ERFCF
ERROF
EFFCF
EFRCF
ERFCF
ERFCF
ERRCF
EFFCF
ERFCF
ERRCF
EFFCF
ERRCF
EFEFCF
EFFCF
ERROR
EFFCF
ERROF
EFFCF
EFFCF
ERROF
ERFCF
ERRCF
ERRCF
ERFCF
ERRCF

APPENDIX E

_IDIOM - ERFCF RESSAGES
Unrecognised Identiffier
Incompatible identifiers
Earlier results for current year atil]l active
Hot enough ucrkspace for PUI/CET command
DUMF nct inftialised -
Illegal PUT cgtion
Not enough sp-ce left in DUMP file
Year not specified in GET ALL ccesmand
Year specified rct fcund on DUFF
Dimensicns cf scdel c» DUMP are wrcng
Illegal FREE cption -
Not enough space in L[UMP index
Attempt to use sequential streae for FUT/GET
DUMP not SELECTed
Pttempt to create untitled LUPP file
Heading truncated
PAGE/NEWLINE/FESDINC Igncred fcr non-grinter stream
Attempt to write negative nuster cf NEWLINES
Unrecognised identifier in list
Urrecognised identifier
Fault in array reference
Operatcr nct found
Fault in IDMADJ call
Insufficient space tc unpack FTURCTICN matrix

ANALYSE ghese errors

Ccemand nat found In ANALYSE gphase
Aggregation fault

Operation fault

Dictionary full

Name not given

Sysbol has not teen fcund

Cimenslons do nct match

No definiticn given

Symbol slready used

Stack overflos

Definiticn nested tooc deep

DEFINEZ stack cverflow

Faulty dimension

Stack underflcw

Stack pointer fault

Insufficient swcrkspace to reac tige series
Time series date nct found
Insufficient variation in X-varlable
Mesber-1ist missing

Ident{fier not found

2-dimensicnal array

Not enough stack for tatle

Y and X lists differeat length
Cutput nct to FRINTER : PLCT ignored
Y-variable and X-variable sre inccrpatible
DEFINE statesent tcc long :
Missing definition

Teble fault

FCFMAT code errcr

Member-list missing

No terminal year




ERRCR
ERRCR
EFRCE
ERPCF
ERROFR
ECFGF
ERROF
EFECF

ERROK
EFRCF
ERKOR
EFFCF
EFECK
EREOR
EFFCF
ERECR
ERFCF
EFFCF
ERROE
EFFCF
ERROK
ESFCE
EBFCF
ERRCE
ESECF
EERCE

EFFCH
ERROE
ERFCF
ERRGF
ERROR
EBFCF
ERRCR
EFFCF
EREGF
ERROF
EFFCF
ERKCE
ESFCF
EREOR
ERROR
ERFCF
ERSOF
EFFCH
ERROF
" ERROR
EFFCH
ERFOF
-EBFCF
"ERROR
EBROF
EFFCH
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ILIOM - ERFOR MESSAGES

Identifier not found
2~dimensicnal array
Not enough stack for table

Il1legal

dec imal paint

Qutput nct to printer or punct

Not enough workspace to prist tatle
%rong dimension for titles

Titles not available

UFCATE routine errcrs

Unrecognised furcticn name

Atteapt

to update functicn tuice

Logic fault
Lag identifier nct fcund

Illegal
I1legal
UNIFORM
Illegal
Illegal
I1legal
Illegal
Illegal
I11legal
Illegal
Illegal
Il1legal
I1legal
Illegal

QYC suitch

DC functicn -
specification not allcued for income group 1
Hik function

FCM functicn

price function

price functicn

ccmbination of PQ and FY functions
Cr function

UE functicn

V swultch

YE furcticn

YS sultch

IV suitch

COMPUTE rostine errors

Unrecognised function name

Attespt

tc compute function teice

Legic fault
Logic fault

11legal
I1legal
Illegal
Illegal
11 legal
Illegal
I1legal
Illegal
Illegal
Illegal
Illegal
I11egal
I1legal
I1llegal
Illegal
Illegal
Illegal
I1legal
Illegal
I1legal
T1legal
1l1legal

QYC switch

LC function

HR function

HR functicn

ULC swuitch

Vea. suitech

tax sxitch

vea. suitech

tax switch

FCH function

tax switch

veao. suitch

tax saftech

grice functicn
ccamodity function
exgcrt grice funct! a
tax switch

ve.a. suitch

tax switch
ccmmodlity function
price functicn

M function




EFFOF
ESFCH
ERROR
TFECK
ERROF
ERROF
ERSCF
ERRCP
EBFCF
ERROF

EFSCH
ERROF
EBFCE
ERROR
EBFCF
ERROR
EBECF

APPENDIX E

IDIOM - EFFCF RESSAGES
Negative cutput set tc zerc
Negative imports set to zerc
Il1legal DSC switch
Illegal tax swuitch
Il1legal UE function
Il1legal V suitch
Illegal commodity function
Illegal YE fupciion
Illegal YS switch
Illegai YV suitch

TABULATE rcutine erro:-s

Unrecognised function nase

Legic fault

Illegal v.2. suitch

Il1legal tax suitch

I1l1legal v.a. suitch

I11egal tax ssitch

Wcrkspace too sssll tc print table

Utility fostlnc errors
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IDION — FREPFOCESSCR
SECTION "GREQV™
GET "LIBHDF®

GLOBAL $1

IC : 151
CH : 1g2
LENGTH: 154
FUFGELINE:155
REALLINE: 1%€
$)

LET FURGELINE() BE $(
CH:=RECH({ ) REPEATUNTIL CH = '®N°
$)

LET REATCLINE() = VALOF $({(

LET r=2

LERGTH:= 1 ; IDI0 := CH

UNTIL CH = "#S* DO $( CH:=RDCH()
REALN() : READN() ; READN() : M
PURGELINE ()

FESULTIS ~(M =0 | M = 4)

$)

LET STAFT(P) BE
$( LET INPUT = FINDINPUT("FRCM™)
LET GUTPUT= FINTOUTPUT("1C")
LET SYSPR = FINDOUTFUT(®SYSPRINT"®
LET IDV = VEC £
LET FIRST = TRUE ANL ECNEEDED = TFUE
AKL CUFSOR =0 AND LINENUMEER = 1 AND NN = 1

i IDILENGTH:= CH ; LENGTH +:x= 1 §)
$= REALN() .

IF SYSPR = 0 GRITETCLOG("NO SYSFRINT®K™ ) <> ST0P(1€)

SELECTCUTPUT( SYSPR)

IF QUTPUT = 0 WRITES("No cutput streem®*N") <> STOF(16)

IF INFUT = 0 WRITES("No input stream*K™) <> SICP(1€)

SELECTOUTPUT(OUTPUT ) ; SELECTINFUT(INFUT)

ID:= IDV )

FCE K 20 TN 3 ID!K := *s8

WRITES( "C* EQUIVALENCE statement for symbcl table TABLS*N")
$( CH := EDCH()

SWITCHON CH INTO

&«

CASE ENLSTREAMCH :UNLESS ECNEEDED NEWLINE() ; WRITES (™ EQUIVALEN

FOR K = 1 10 4 LC
$( IF K = 3 WFITES ("sK
WRITES(®(L2") ; WRITED
VRITEN(NN) ; WRITES("®
UKLESS K = 4 BRCH(',* "
FINISH

[ ]
1) ; WFITES(",TABLS {2
;s NN¢:z 1

1
(K,
™,
$)
CASE **3° :PURGELINE () ; ENICASE

DEFAULT :IF REATLINE() THEM ¢(
IF EQNEEDEL THEN $( WRITES(™ EQUIVALENCE ")

ECNEECEL :=FALEE ; LINEMUMBER: sl ;FIFST
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ITIOM - FREFFCCESSCR
CUPSOF := 18 §)
TEST FIRST THEN FIRST:=FALSE ELSE WFCE(',")
IF (LINENUMBER > 17 & CLRSOF > 2S) TREK EQNEEDED :=
IF CURSOR > S1 THEN $( MEWLINE() ; WFITES(™ 1)
CLFSCF := 7 ; LINENUMEER #:2 1 ¢)
WRITES(" (L") ; FCF ?=6 TC LENGTH-1 IC

$( VRECE(IL!K) ; IC!K:='®S' §)

WRITES(", {FPLS(2,") : WRITEN(NK) ; WSITES("))") ; NN
CURSOF +:= 22 ; IF ECAEEDED THEN NEWLINE() $)
ENDCASE

$) // End of SHITCHCN

$) REFEAT
$)
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