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I. INTRCDUCTIGH AT QVERVIEW

Tnis User's Guide dascribes the economic and mathematical Tormulation of
the eccnomy-wide modelling packags. The package allows the user to sclve for
economic equilibrium states in an economy whose characteristics are specified
by the user. The user specifies the,écoﬁomic characteristics of the factors of
production and sectors of output. The user supplies the package with a databank
containing values for exogencus variables, values for predetermined variables
used as initial conditions in generating soluticns fTor the endogencus variables,
and values for parameters such as the sector-specific.elasticities of substitu-
tion. The user then chooses whether he {she) wants the solution to be found.
using general equilibrium iterations or via linear programming. As the model
obtains its soTutions, its results are placed in the databank where the user can
gglect_what and how the results.are to be displayed. '

*'The package further z1Tows the user to solve sequentially for equilibrium

561utions for each of several consecutive pericds, the duration of each period
deteémined by the user. Separate databanks are used for each time period. Each
coﬁtains, in addition to the values of exogenous and predetermined variables

-From . the ;psevious \period,«thesexogenous, vaniables whose. valdues :have-to..be .updated

by the user.

A 1ist of the available comnands appears as follows:
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This econgmy-wide nodelling package is designed to be operated from a siow-
.speed computer terminal connected to.an IDd-machine with an MVS operating system. !
The primary technical documentation for using the package is in machine
readable form. This documentation, the programs, the sample databanks and the
installation instructions aré all supplied directly on a data tape. The Tirst
file on the standard Tabel tape contains the installation instructions for the

rest of the datasets, including the documentation. Only a genaral summary pro-

viding an overview of the documentation is included in this User's Guida.

This User's. Guide outlines (1) the basic features included in each of two’

T mbde S LRE Pt Ly e rae ORI MO dE TP PO Res G ree AT ocdtion Anatysis.,

(2) how each such mode would be utilized for analyzﬁng external assistance eftects
and accompanying policy changes in a particular country, (Egypt), (3) how the
basic prototype versions of the models could be quified to fit the different in-
stituticnal and economic circumstances of virtually any other givan country, and
(4) the kinds ¢f instructions that would be given to the user in order to ensure
that a general economist with relatively little spacific experience in macroeco-
nomic mode11%ng would be able to construct and. then perform useful experiments on
a mode} of his own design for any economy that he may want to analyze. The de-
tailed documentation on the use of the models and the system is provided on the
datatape itself. ‘

The User's Guide is organized as follows: _The general features of the Mo-
dell1ing System are outlined in Section II (which follows). Section III desciribes
the general featureé and capabilities of models in each solution mode - general
equilibrium or linear programming. Section IV contains both a general specifica-
.tion of the bdsic models of each mode and the specific functional forms and me-
thods used in obfaining.parameter values for the Egyptian Prototype. Section ¥
contains some guidelines and suggestions on how alternative specifications could

be implemented. Sectien VI pravides an evaluation of the existing literature on



"

foreian aid and its eoffocts and sugoests a soriss of simulstion experiments thec

the user may want to employ in explering foreign assistance - related fssues.
Section VII demonstrates what can be Tearned from such experiments by applying

several such experiments to the Egyptian prototype version of the basic model of

each mode, Section VIII contains some general instructions for creating and running

a model. Section IX presents a bibliography of relevant references.

.
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[T, GENERAL FEATURES OF THE MIDCLLING SYSToH

The system 5 -designed in.such 2 way that.both-ihe .upode of oporation and tha
specific model utilized can be chosen so as to be appropriate to the economy and issues
under consideration. It contains a number of diagnostic features which should make
it possible to. ferret cut data, computational, and specification errors quickly
and easily, thereby avoiding the need to repeai & great number of calculations and
facilitating use of the model for sensitivity analysis and simulation. The system
design takes advantage of the fact that certain model components ars common to

each analytical mode and solution strategy.

A. Flexibility in Choice of Mode and Model

Rather than being two different models, the Tinear programming (LP) and
General Equilibrium Mo&eT (GEM} solutions are looked at as two different variants
on the same modelling system. For some institutional circumstances and types of
questions an LP approach can be considered more realistic and advantageous than
the GEM approach; in other c¢ircumstances, howéverz the GEM approach may be more
appropriate; in still other circumstances various compromise approaches combining
the two models may constitute the desired approach. ‘

“The mDﬁE]uMSér,mayrwaﬂt“tOmUSEbeih\ﬁhEJGEMQ&HdePJEPDHO&CheS witth -kdentical
déta so as to test the sensitivity of the soTutions to the quite different assump-
tions involved in each mode of operation. Another possibility is to combine the
two approaches. For example, separate, singie-period GEMs could be utilized to
identify a series of internally consistent final demand patterns and/or optimal sets
of input-output relations for use in a multi-period LP model. Likewise, dynamic
_or long-run LP solutions could be used to -identify feasible rapges of final demands

and/or sectoral capacities and valuess of exogenous varigbles for use in a single,

long-run GEM or in a set of sequential GEMS. .

[0
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B. . Flexibility in Compenent Selectiun

The user is given maoximum Flexibility in model design by virtue of the fact
that the model's design and estimation are organized on a component-by-component
basis. For each component the user is led to an appropriate choice among several
prespecified alternatives with respect to data requirements, functional form,
variable specification and causel flow. In this way the user will be able to ar-

rive at an overall model specification that is suitable for the economy and issues

in which he is interastad.

c. 'Ability to Diagﬁose Errors

‘Perfaps “the greatest pitfall in Targe-scale modelling efforts is the possi-
bitity that errors can inadvertently creep into the analysis, thershy rendering
the soltutions invalid and, perhaps worse yet, biasing them in unknown directicns.
Considerable emphasis in model design is given to.making it possible for the user
to detect errors easily as they arise, pinpointing their origin and allowing the
user to. correct them at minimum cost in terms of time and effort.

By facilitating the detection and elimination of errors in data manipulation.
spacitication, estimation, etc., the cost of developing such a model should be re-
duced. Also it should be possible for the user to generate more confidence on the
part of himself and others in the modal's use, thereby stimulating its use and there-

fore increasing its potential benefits.

D. Simulation and Sensitivity‘AnaIysis _

For any mode and within any specification of the model's components, the user
has the capability of over-riding parameters, équations, gtc., thereby allowing him
to determine the sensitivity of results to such differences. In this way the user
-should not only be able to identify those parameters, data values, etc. to which the
results are most sensitive, but also to obtain much greater understanding of how the

mode]l works than can typically be obtained when ordinary packaged software programs

|



are used.

Since a savere consxraint-on‘ccdncmic wodolling-efforts fTor any daveiaping
ceuntry is likely to be data availability, wherever pessible we have tried to
utilize specificaticns and functional forms which can bg made operationail by sup-
plementing the 1imited data available with .assumptions about the resalistic ranges
of cther more difficult-to-estimate parameters. Sensitivity analysis can then
once again be utilized to identify both those ranges of paremeter values to which
the results are rather insensitive and those parameters and ranges of parameter

values to which the results are relatively sensitive.
Hola

E. Ability to Deal with Basic MNeeds and Other Development Objectives

Because of the justifiable and growing concern among most develapment plannars
and’ policy-makars that development does not trickle down sufficiently, in both modas
of operation the model-user is presented with a nimber of options of how to imple~
ment a requirement that cértain identifiable basic needs be met. Certain income

distribution measures are also calculated automatically and. presented in the outnut

reports.

F. Variety in the Choice of Adjustment-Mechqnisms }

.Angther awea -in which «the .user $s¢§¢ven~c0nsiderabﬂe‘¥1exibiTity is in the
cﬁoice of the variables and of the mechanisms whereby adjustments to temporary
disequilibrdia in these variables are effected. For example, in the operation of
the GEM mode, basic to the achievement of equilibrium within any single-period GEM
are adjustments in commodity and factor prices. In each such case, the user has

the flexibility to change both the order in which adjustments are made, the rules

concerning how many adjustments are made and how large they are in order to facil-

itate the achievement of convergence to equilibrium solutions at minimum cost.
However, a number of other adjustiwent mechanisms are also provided for., For

example, because of the recognized importance of macroeconomic forces or alternative

Vs



[

B

closing ruies™ in the overall outcome of even multisectoral allocation inodels
with lots of microeconomic trappings [Bruno (1979), Taylor and Lysy (1979),
Lluch (1979})1, custions to wioTTify -savings-investment disequiiibria with interestc
rate adjustuonts and foreign exchange imbalances with exchange rate adjustments
are also providad.

G. Flexibility in the Choice of Sectors and Factors

The user nas considerable flexibility in the number of sectors and factors
to be distinguished, and complete freedom in the definitions and characterizations

of such sectors and factors. This flexibility should allow the user to adapt

the model to a variety of settings and to a variety of uses. For exampie, by

restricting sectors and/or factors and theirmarkets to certain regions or locations,

interregional dualism can be represented. - By representing dualism or market
segmentation the model can be made mﬁre realistic for LDC conditions. As angther
exémp1e, by introducing skill differatiation and relating certain education and
training sectors to the production of such skills, the model can be made to deal

with issues in human capital formation and allocation.

A it bt e e b




111, GENERAL SPICIFICATICHS OF MODELS FCR EACH HOOE AD POSSIBLE IMTERRELATICH-
SHIPS BETUEEN THEM -

The micdel user may use either of ti:o solution strategies or modes:

1. general equilibrium (GEM)

2. Tlinear programming (LP)

Both methods may use identical data, allowing a direct compariscn of the différent
results from each type of solution. Such experimen;s are facilitated by the fact
that the basic model o? each such mode Tooks for variables and parameters of ths
same name.

Mucb”o*ﬁ&hewdataﬂuﬁad'bjtih°$mode1~daesﬂnot havesto~be.supplied.prior .to
start1ng the individual run, espec1a]1y when the model is used sequen+1aTIJ, The
madel user has to supply only the over-riding parameters that he (she) wishes to
changa from a previous run or from the original initial conditions.

The model user may, aft ter specifying which data series to use, select either
general equilibrium or linear programming estimation and solution modes. The
price-endogenous nature of the GEM approach makes it more suitable for modelling
economies in which there are many decision makers, each with a 1imited range of
decision-making power, The LP approach may be more appropriate in circumstances
where many decisions are-made-by-a-central--decision-makersuch -as when resources
are allocated, or‘alternativeiy when prices are set, by a central planning bureau.

However, the user may choose either mode and may want to switch back and
forth between them. For example, Tinear programming estimation can be applied

using instead of raw data the results of the general equilibrium estimation and vice

versa.

A. An Overview of the General Equilibrium Mode
Tre-the "GEM approach-the~model -sotves ~for-both prices and quantities in the
factor and product markets. The numbers of factor markets and of product maikets

are variabie and specified by the wodel user.

e 4
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The .goneral equilibrium solution strateqy is cne that explicitly states the
- path to convergence, defined as that state of factor and product prices and quan-

tities in uhich any cxcess demands or supplies are considered to be insignificant

th

- in magnitude,

a

The complete soiution is arrived et only at the end of a series oV sequen-
tial steps, each one of which invoives a different model component, each- of which
can be designed in such a way as to reflect the conditions that are considered
relevant.. '

The exact pattern of the sequence will depend to somz extent on the nature
0f thexcomponents-schosenwihesanswens.given.by-the-model-user..at the.outset to
certain questions concerning institutions and behavior in the. country under consi-
deration, and with regard to the adjustment mechanisms and the order and rules by

which they are to be executsd. The following is a typical sequence in a case in

- ,4&
A
'] ] 4 . 1.‘-" . o G
.y which the only adJustmﬂnu nechan1sms are comTéfjty and factor prices V,ﬁ;J_'ﬁryé'

1) Given initial assumed va]ues of pr1ces for domestic and imported commod1b1es i

e .

and factors, and assumed values of those factors or outputs which are consi-
dered fixed in the short run, profit-quimizing values of factor demands and
output supplies are obtained. -

-2) ;ﬁEag tor- supplies «arescbtatnedvfeomsthe=same~finitial values .used -above.

-3} Factor supplies and demands are compared, yielding an excess factor demand
vector at the initial set of factor and commodity prices.

4)  Factor prices are then adjusted according to the direction and magnitude of /

e the disequilibrium and a priori estimates of the relevant elasticities. ..
5) Factor demands and supplies are recalculated at the new assumed factor prices //
~ . and a new vector of excess factor demands js cbtained. Steps 4) and 5} are _ﬁﬁi*'
repeated until approximate equilibration is achieved. 5”" r

press
. 6) The profit-maximizing output supply is found at this set of approximate equi- /

/5

——

Hibrium factor pricss.
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7} Factor incomes are generated from the set of Factor prices and demands.

8) Factor incomes are transformed into commodity-spegific final demands and
savings at the initial assumed commodity prices.

9) The final demands are added to the previously calculated interindustry demands

for domestic and imported éommodities, obtaining total commodity demands.

10} Commodity demands and supplies are compared, yielding an excess commodity

demand vector. : . =
_11) Commodity prices are adjusted according %o the direction and magnitude of the
disequilibrium and a priori estimates of the elasticities.

12) New,profit-makimizﬁng values for factor demands and supplies are éound Jsing
the new commodity prices and quantities..

13) teps 1) through 12) are repeated until convergence to equilibrium is achieved
in both factor markets, i.e., step 3) and product markets, i.e., step 1C}, si-
multaneausly.

The sequence outlined above for iterative solutions to product and factor

markat equilibria does not exhaust the possibilities and the needs for iterative

solution techniques. Additional areas of the model in which iterative solution ﬁbh;

tachniques may turn out. to be justified would be the savings—investmept relationship, T

wiith-a vaniable. rgteqgf veturn,-and ~the sbalence;of .payments -with a ‘flexible -exchange-

rate. .

As has previously been mentioned, an important feature ot the present model-
ling system is the component-by-component charact?r1st1c This featurs allows the
usar to choose an appropriate specification for each 1nd1v1dua1 component, detect
errors quickly and cheaply, and to interchange ¢omponents between modes.

Depending on the degree of simultaneity ogfiqterreTatedness that is assumed

to pertain to individual decisions and behavigral relationships within the overall
-model, differing numbers -of -model components tan be identified.
l

In order to give the reader some idea of the flexibility that the user has in

|
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this User's Guide, we describe at least kriafiy two of the most important and
central compenents of Gt and some of the alter«ative approaches that are a-

yailable to the user in earh such component.

5
. L
o Tl ""P-h

1. The Final Demand Generation Component

in this component, the user has the capabi]ity to generate the most important
components of Tinal demand, such as the foreign, government, capitalist and various
kinds of houszhold components, and then to disaggregate each such component inta

the final demands. for specific commodity-sectors, for use in the overall model. sl
The user has .dptions.on.how final .demands .are to.be decided upon, instructicns
on how to apply some of the most: common and useful estimation procedures, a cata- “
Tog of the data requirements of each such procedure, an annotated 1ist of the al- *
ternative functional forms available including the advantages and disadvantages of
each, and some instructions. on how {0 manipuiate the data so as tc meet the data
"redﬂirEmeﬁts:;elfésTy and cheap]&.

In some of the more neoclassical approaches available, certain of the compo-
nent sectors of final demand, such as the wage-earning households of a certain
sk%]T-t&pe or Tocation, may make their allocation decisions on the basis of formal
-derivations -from -a-ytility-maximizing-Framework. :In-such-am:approach factor supplies
may be determined simultaneously with commodity demand as, for example, when house-
holds choose between leisure and Tabor supply, and thereby .indirectly tﬁe consump-
tion of those commodities that they can purchase out of the wages they receive for
not consuming more Teisure. However, the user‘aTso has the f1exibility of treating
Tabor supplies as fixed, thereby separating the factor income generation process
from the expenditure allocation process. Alternatively, these processes can‘be
separated if %he allocations are specified as being made independently from prices,
for example.on «the basis of constant dncome elasticities -or marginal expenditu}e

propensities out of total factor income. In other words, one of the options the

|
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user has is to cheosa tha dividing line heblecn onc cumponent and ancther.

Basides his (her) ability to dcfine the boundaries among the componenis and
the general character of each, the model user also has the {lexibility to choose
among a number of speciTications of the specific variables to be included among
the determinants and among a number of functional forms for transforming different
factor incomes into the commodity-specific final demand components.

Specifically, the following functional forms will be considered:

(1} Strict or stepwisercongtant marginal propensities to spend/save for each
type of factor income. (The price elasticities of demand in this approach are as-

sumed.to.sbeszero).

(2) Linear Expenditure System (LES) or Extended Linear Expenditure System

-{ELES). In these approaches the composition of final demand is affected both by

prices and income, in particular distinguishing between those consumption. levels

that are irreducible, i.e., ars part of subsistence, and those out of discretionary
income that are influenced by price. )

(3} Cobb-Douglas or Linear Logarithmic Aggregate Consumption Functions.
Such functions also allow incomes, interest rates ana prices fo determine aggregate
consumption out of each type of factor income, the disaggregation into the demand for

individual commodities being made~by the LES functions. '

2. The Input-Outpﬁt Relationships and the Generation of Factor Demands and

Qutput Supplies ,

The purpose of this component is to generate the factor-demand and output
supply reltationships. If the user chooses one of the more neoclassical of such
approaches, he (she) can allow price adjustments and factor substitutions to play
a lerge role in.determining the profit-maximizing, cost-minimizing input-output
relaticnships. On the other hand, the user may choose less neoclassical approaches

i

whergin fixed innut-output relationships are assumed. Morecver, the user has tie
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capability of choosing fixity of some input-output relations but flexivility for
others. Far example, although Fixity applies to the cemmodity (intermediate) inputs
in the basic-model, this assumpcion is not-as Timiting as it ctherwise might seom.
First, the model user has the flexibility to make his (her) own distincticn between
intermediate and primary 1npbts. In this way, he (she) may want to classify as pri-
mary those commodity inputs thqt are considered to be most price-sensitivae. Se-
cond, the user always has. at his (her) disposal the option to override the initial
parameter va1ues? and such overrides could be done on tha basis of separate cal-
-culations as to how the«input,coefficienis would be expected to adjust to reia-
tive prices inniﬁe;expected range ,of such..prices, -as,,.2.,0.., when a considerably
more general specifi;ation-of‘the production function were utilized. Third, such'
a price-sensitive input could be grouped with its most important substitute as
part of a single commodity input, the breakdown of which inte its domestic and im-
ported ccmponent is price-sensitive evenm in the basic model. [To utilize this
approach it would be necessary to identify one of the components as an “import"
though it nead not be really imported.] As will be mentioried below, with respect
to the primary factors the modal user has the fTex%bi?ity to specify which and
how many such factors are considered fixed within any giveh period.
..-A.-scgmonsaf»a&tme:&ofx-_‘man%deuglop’izngﬁ@qun;tair.esgtha:czs:chexmodel-\user- may want /
to include is price or economic dualism. This characﬁeristic often takes the form
of different prices for the same input or cutpuf in different locations or sectors,
e.g., different wage rates or interest rates.in different sectors, often with no
obvious explanation for the discrepancies. Two closely related, yet conceptuaily
distinct, approaches are available to Hand1e this case. To illustrate these ap-
. proaches, let us assume that the discrepancy occurs with respect to the price o7
‘unskilled Tabor.” The firs£ approach is to assume that there is, in fact, a single
wage rate for unskilled labor and, therefore, one overall supply curve of such la-
bor. To the extent wage rate differentials belween sectors exist, they may be re-

garded as the result of variations in self-imposed excise taxes from sector to sec-

ce §
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tor. The second approaca is o modei eacn such sacter having a different, pavhips

norizontal, supply curve of unskilled Tabor. Uhen tha supply curves arz ocher

then norizentad, the waye rates will bo encogennusly determined. Overtime inter-

sectoral wage rate aifferentials may be moderated by migraticn between pericds as

will be suggesied in the labor supply update relations in Section IV E.

Another feature that is likely to be more important in a wultisectoral model

for a developing country than it would be in a deveioped couﬁtry is menopoly power.

Monopoly power arises primarily in situations in which a particular industry is

dominated by a small number of firms such that the output of an individual Firm

" can affect its.price. ..In.such.situations,-it is mot.the«price which the firm (in-

dustry) compares with marginal cost in choosing its profit-maximizing factor demands

- and uutpqt supply. Rather, it compares its marginal cost with its marginal reve-

nue, which depends, of course, on the elasticity of demand with respect to price
witﬁin the relevant range. This.crectes a wedge between the price the consumer
pays and that which the producer uses to determine his output and inputs. This
wedgs can, once again, be thought of as a self-imposed excise tax in which the
tax revenues accrue to the producing firm {industry). Therefore, the user has
the ability to treat monopoly behavior by simply sbecifying the elasticity of de-

Jmand-ghatuhe {she)sfeels dsunelevantsiorihesaveragesRfirmyin«the 4 nduséry within

ey deremanct b =\ss é;.c ; ?
wedgy vaquela, de ?;R‘bhhhaﬁ“ﬁ3
It is often alleged that producer behaviar in developing countries is moti-

the relevant range.

vated to a much Tesser extent by profit maximization and more by other factors.
Whether such allegations are realistic or not is stﬁ?l'an 6pen question that can
be answered only by careful empirical investigation of the matter. Nevertheless,
such non profit-maximizing considerations can be ;pproximated Q?thin the GEM

Tramework by treating them as additional constraints. For example, a public en-

terprisemay have a certain target ‘level of -employment, or even a private enter-

prise can under certain circumstances be forced to employ more or less workers of

720
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a certain skill class than it might ctherwise want to. Likewise, in a <isequi-
Tiorium-pricing «<ontext $n which.ceriadin-scance factors are in excess derand, a
producing sector may be given only a fixed ration or quota to use. Thesa consi-
derations can be dezalt with easily by treating the gquantities of such Factors as
fixed within a period (just as capital is specified to be in the basic GEM medel
ﬁrov%ded below).

ther- pertiaps more tundamenial Kinds of alleged non-profit-maximizing behavior
can perhaps be better dealt with in the alternative LP mode of operation. In the
LP mode any arbitrary objective can be utilized for the individual producing sac~
tor or for the economy @ a whole.

Both Section V of this User’s Guide and the programs and their documentation
include instructions which outline the advantages/disadvantages of different ap-
proaches to measuring the appropriate input-output relations, not only with respect
to functional form but alsc with respect to particular variables considered exoge-

nous to the firm's decisions. Invariably there will be at least one input which

is fixed. The model user may feel that producing sectors are constrained in

the level of one or more of the inputs available to them, as for example

-when in the-short run-they are-subject to Ffixed capacities of capital services from
the capital stocks they have inherited from the past and to.which they are 1imited
until new investment decisions are made, carried out, and the required gestation ’
period completed. Another situation in which the fixity of input levels may arise,
and which the model user may want to characterize, is that in which scarce résources
are r§tioned to individual sectors on the basis of certain administrative rules. In

such situations where some inputs are variable and can he affected by relative prices

| | | 21
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' ferent demanders for such needs, can easily be handled.
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but others are fixed, the wodei user will be led to the use of a profit funciiuvn
aoproach, wherein the independent variables are the prices of the variable factors
but the quantities of ‘the fixed factors.

Fer each such approach the model user will be abie to choose amané the fol-

towing functiconal forms with regard to the primary factors:

(1) Leontief fixed coefficients
(2) Cobb-Douglas
(3) CES

This component also allows the model user to utilize different approaches to
the relationships amcng the primary inputs for different sectors. For example,

some sectors may have Leontief production functions whereas other sectors may have

more general forms.

3. Represantation of Basic Needs

There are several ways in which- the satisfaction of bagic needs can oe treated
within the GEM mode. '

One such way is to define the sectors whose outputs, demands, imports, exports
and prices are determined sufficiently narrowly as to provide a sector correspon-
ding to each identitfied "basic need". For example, one might want to have a food
sector, a housing sector, a health service sector, an education sector and, by
app%opriata disaggregation of households into types and income-levels, to keep
track of how sectoral outputs are distributed acress sectors. Policy interventions;
such as the use of subsidies and taxes to intrcduce price.discrimination among dif-
Likewise, the provision of
minfyum quantities of "basic -need" commodities and services for specific household
types can be represented by appropriate specification of the exogenous componcnts

of the final demand functions, e.g., the consunption constant for subsistence de-

2
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mand in the LES version of the final demand generaticn component.

4. Ixeration

Irrespective of the number of components and the character of the individual
components chosen by the model user, an iterative procedure along the lines of
that outlined above is to be used for achieving convergence. The nature of the
iterations wili naturally be affected quite considerably by the specification
chosen, especially with regard to the choice of adjustment mechanisms and adjust-
ment rules, but the fact of iteration between components. is essential to opera-
tion and is retained in all cases.

Among ‘the advantages of the iterative approach to coavergence of GEM are
the following:

(1) maximum flexibi]ity‘in specifying the'behavioral relations in different
parts of the model that are realistic to the cuuntfy and re}evani to the issues
under consideration,

(2) maximum ability to simulate the practice of specific policy experiments,

.(3) the ability to diagnose problems and‘the potential cause of nonconver-
gence with very 1ittle training. (For example, if the model does not converge,
then the last twenty iterative steps are displayed and the user can follow the
process backwards until the 1ikely causes of non-convergence are identified.)

(4) the ability to combine modes by, for example, utilizing one of the more
neoclassical appr&aches within components of éEM, such as {n final demand genera-
tion and/or in solving for the optimal input-output cocefficients, but then an LP
approach for maximizing income (value added).at the macra Tevel within the rele-

vant constraints,

{5) avoidance of complicated, often troublesome, and rather time-consuming

-procadures for solving -simultaneous systems .of nonlinear equations. Since the

sophisticstion requirad of such methods varies with the degrece of non-linearity,

with the degree of simultaneity and with the required accuracy, by eliminating


http:added).at
http:components.is
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the necd-{or cuch reutinp in effect it 2liminatos tho need fcr a set of such
routines, each bzing advaniagaous in some cirvcumstances but not in others.

£. An Overview of the Linear Pregramming Mede

The LP version of the model solves for the value of a user-specifiad objective
function. At the time of solution the values of basis varizbies and the dual
prices are displayed. The user may set bounds on agpeptab?e basis values before
solving the model. .

For multiperiod runs the variables exogenous to each period may be spec%fied

”hﬁfnne@iheégunﬁ1Sﬂﬁegun*0rﬁﬁ&iéped&aﬁterﬂeathﬁpeﬁ?cd?ﬁSQSOHNeda.A$nﬂoiherﬂwonds,,_
the user has the ability to guidé.the mode] resu]ts'from one plarning period to
the next depending on intermediate solution values.

The LP mode can be utilized for individual sectors, for individual components
of GEM, or for econcmy-wide planning models. -

At the individual sector level, the LP mode could be used to choose among alter-
native technologies im order to determine the optimal, or $1ternative1y the retevant
"averaée", technology (taking constraints into consideration). The LP mode could
also be used to find the relevant average technology for an aggregate sector in
GEM -by minimizing -the-costs of -achieving ‘the -exogenousTy ‘determined ‘subsector mix
of. final demands for that sector. Likewise, the LP mode can be useful in modeling
producer behavior when nan-profit maximizing obijectives are relevant.

- ‘At the economy-wide level, the basic LP 'model would be designed for a level
of aggregation somewhere between three and twenty gectors, At this level of ag-
gregation some of the basic questions concerning sectoral allocation can be posed

_in the relevant context of macro’level constraints and significant intersectoral
and intertempora? interdependencies over a planning heorizon of three to ten years
that is relevant to most naticnal and foreign assistance planning efforts.

The LP Tormat 2llows the user o simultanecusly seek solutions for two of -

2
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the most imporiant issues in foreign assistance planning. Naﬁ§1y, the soluticon

to the primal oroblem sugéests now far the country can get in achieving the Tlex-
ibte Taradt, such as wmaximizing Tncome growtih over Lhe planning horizon, and aiso
how hast this obhjzctive can be realized within the relevan. consirainis, such as
those on the secondary targets and present and foresceable vresource availsbilities.
Secondly, solution to the dual problem provides the decision maker with the rele-
vant set of intersectoral, intertemporal and other tradesffis z2mong the various
targets and constraints included in the model including the effecti of extra re-
sources made available by foreign aid on the objective functicn., (See, e.q.,
Yotopoulos and Nugent {1976, Ch. 21)).

A particularly attractive feature of thé LP mode is the ability to impose
constraints allowing a basic needs-orientation to be reflected, if desired, in
model solutions. For exampie, outputs of sectors satisfying basic needs can be
subjected to Tower bounds; Tower bounds can also be imposed on the consumption
of basic needs by specified targef household or income groups. A basic needs-
orientation can also be reflected sémewhat more indirectly by imposing lower bound

constrainis on employment of target laber skill groups, and/or by attaching weights

on the incomes of target groups in the welfare function to be maximized.

“C. +*Combined-and Fterative Use of the"Two"SoTution Modes

As ﬁentioned previously, one of our purposes in treating the LP and GEM
approaches as alternative solution modes to the same basic model is to facilitate
their combined as well as sequential use. In certain circumstances, it may be
desirable to run each mode with the same data, and for the same time period, both
for purposes of sensitivity analysis (i.e., to test for sensitivity of the solu- -
tions to the different sets of assumptions involved).and to complement each other
in terms of the.issues dealt with. ' -

t may also be‘usefu1 to utilize them sequentially, as suggested above, be-

girning with the LP versiocn that would trace out feasible regions, optime] pro-

4
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ductive structures and tachnslogies énd the tin: paihs of exogenous variables
and of opitimal capital stocks over the longer run, apd then followed by the GEM
versicn that would solve for the specific steps aleng the way reflecting more coa-
cretaly and completely the instituticnal and market realities.

Stil! another way in which the two modes can be utilized is to combine tham
within any pericd by using one mode for one or more model components and the other’
for other components within the overall iterative procedure that was outlined with-
in GEM for achieving convergence. For exampie, the-user might want to utilize a
neoclassical approach, such as the Cobb-Douglas-LES or £LES options to final deéand
generation described in the above outline of the GEM .approach, to determine the com-
ponents of final demand on the basis of both incomes and prices, instead of as- -
suming the strictly constant average or marginal shares of the typical LP. he
then could utilize the LP approach to choose among alternative technologies or
productive structures for satisfying those demands. So, too, the user might want
to determine the optimal input-output proportions via the profit-maximizing or
cost-minimizing derivations from the cost or profjt functions outlined for the in-
put-output component of GEM, but then, once these optimal input-output coefficients
are known, to utilize them as fixed coefficients in an LP.so1ution mode that at-
stemptswtosmaxd mize-a-maero planningsgoal-within sthe.srelevant :nesource and other

constraints.

D. Limitations . !

ATthough a major advantage of the mode]iing system ﬁs its flexibility and
thus its ability to be utilized in a wide variety of inStitutional circumstances
and ways, the system is not without its limitations. Some of these limitations

"are intentional but others are inadvertant, simply being necessary in order to

<Ghiain theother advantages .of. the . .system.

Mast iwportantly, the system is not designed to incorporate financial or /
. f

monetary considerations. It must be regarded as a mndei of the real sphere alone.

i
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Haturaily, tho mcdel, probably in the GEM mode, because of the iterative solution
- proceddre ¥t Tived, “Could be fritegrated with amonetary ‘model .and thnerchy couid
be made to arrive at an overall mopetary-real general egui?ébrium. At the prssent
time, however, seriocus daubts have been expressed [e.g., by Srinivasan {1978)]
about the ability to model real-monetary interactions in any realistic way, given )
the current state of knowledge. Purposely, therefore, we avoid the temptation to
deal with monetary matters (as tempting as that might be) even though foreign

assistance can have monetary consequences that can be of considerable importance

in determining the -cverall effactiveness as well as the allocative effacis of

-

such assistance.

The latter limitation can, of course, be alleviated by exogenously changing

- variables or parameters or by introducing behavioral approximations to the effects

of the wonetary consequences of foreign assistance.

o=

- e, C

Likewisé, tha model is not-designed to deal with locational or spatiai 22;:
issues. Since the most recent Egyptian plan gives very considerable emphasis to
spatial deconcentration of economic activity, this limitation may be rather
important in the Egyptian context. To bring in space and the comparative

_wefficiencies~of -2lsernative upbanization.and ~indusbrial-locationsstrategies
would, however, require an order tg magnitude incéease in the size of the model.
Moreover, to a large extent, it may be possible to deal with such issues separateiy.
See, for example, Gordon (1979) for an informative discussion of such matters
in the Egyptian context.

Altﬁough very considerable flex{bility_in the choice of functional form of

- the various behavioral and technological relationships is provided, the option

to choose still more general forms like translog functions is deliberately ruled t;
et _out.” There are two reasons for this restriction. ‘First, more general forms =
jke tnat of tronsleg require knowledge about the quantitative maegnitudes of

Pl
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a laves nuee ey of p&rametérs that iz Tikely to go well bovend the capabtTities
of the model user to supnly especially in a short period of time, ane especially
in the LDC context. Secoﬁd, these mora general functions are really too general,
in the sease That in cariain ranges of “prices they can fmpose extremely un-

realistic and undesirable properties that most users would be unabie to detect.

GCM solutions are static or comparative static in nature. They are not dyna-
mic. They contain na "Took-ahead” Teatures whereby the achievement of Tuturs ob-
jectives and the recognition of future constraints are taken into consideration
in arriving at current period sclutions. Neither is there any provision for partial
or incomplete adjusément to exogenous changes in a single period GEM. Because
these limitations do not necessarily apply in the .case of the LP'mode, and the
ability to realistically model dynamic generaT'equiTibrium is again probably well

" beyond current capabilities, these 1imitations are thought to be far from fatal.

At the present~time provision is made for no more than twent @ ectors -

o b=

and ten Factors. No more than two factors may be considerad fixed within °¢_L
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any period.” These Timitations are not really necessary but are in place unlass &°
- :lb‘ﬂh '
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provision is made tg reilax them. : 7 ,?‘ S s -
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Although the system is designed to allow the medel user considerable room to
maneuver and a strong basis for interaction with the modeil, paramster overrides
expected range of the varisbles, must be made prior to a run, rather than as the
run is in progress, e.g., between iterations.

Finaliy, it should be pointed out that, despite the great flexibility in the
choice of functional forms, modes of operation, numbers of sectors and factors, the
distinctions between fixed and varjable factors, and between commodity and pri-
mary inputs, and above all parameter values, the GEM calculations follow a certain
and predetermined order which should be reccgnized if the model, and the means \/’///
by which it arrives at solution-values, are to be fully understood. The rigidity
of the seguence can, howaver, be' reduced by the user in 36 far as the usar is fres

to specity the adjustment mechanisms and the rules that apply in .the adjustment

procass,
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1Y, LEMIRAL ﬁnu EF:&ILED SPECIFICATICNS §F A BASIC NGDEL FOR EAZY MODE WITH
LA TO THS CG/PYIAN PROTOVYPE

In arder to give the'reader snine feel for the level of detail, nature, uand
stope of the versivns of “the models avaiisble Tor each mode of the model, we nrevide
in Sections A and B general aigebraic formulations of ooth the CEM and LP modes. In
Section & we provide a more detailed formulation of the version of GEM used in the
Egyptian prototype and subsequentiy describe_the methods used for sstimating the
parameters and updating the exogencus variables.

To simplify the exposition and to facilitate-séhuentiai and/or combined use
of the LP and GEM modes we utilize. the same QariabTe namas, and subscript and su~
perscript conventidns throughout, and recommend that the user should do the

same. Attached to the general version of GEM in Table 1 is a compiete glossary

of variable names and parameters. Bars over the variables indicate exogenous

S ———.
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variables. Superscript 5 indicates supply whereas superscript D indicates demand.
The variable names used by the computerized form of the model are expanded

mnemonics of the variables in the glossary.

A. The General Specification of GEM

The GEM version of the model is formulated in itwo basic blocks - the first
containing output supply, factor supply and demand and price determination, and
the 'second dealing with-Final ‘demand generation and commodity balances - each of
which, in turn, is divided into two or more components. A1l blocks, and each and
every component thereof, are:linked via.the jterative solution procedures that were
identified and outlined in fection II1 above.

This general specifidation of the prototype GEM is intentionally simple,

complications being postponed until Section € below, where the more detailed speci-

.fication of the functiowal form for the Eg&ptian protctype is given.

The formulation begins. in the First blogk, Block A, with the Production Rela-
tionships in Section I{ this is followed in Section II by the price and profit

retationships and Block A is completed with ilhe Factor Suppiy and Demand and Jutput

——

Supply reiationships given in Section I1I. Elock B begins in Section IV with Fac
{'Bzg
Fa
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tor Income and Exponditure Generstien and ends wizh the Commodity Balance Eiuations
in Section V.

Eguations (1), i.e., (la) and (b}, are the production furcticn Tor coomodity-
sector, XS. Innuts into the production process are of two types: variable and fixed.
Among the variable inputs are the n domestic and u importad intermediate goods
Xis and Mks, respectively, as well as the m primary resource inputs Rc. The pro-
duction function for gross output in equation (la) specifies that the sum of inter-
mediate inputs per unit of output, and hence aggregate real value added per unit
of ocutput, are assumed to be fixed Tor anv sector, although variable f}om oﬁe
sector to another.  The production function for the value addad component, Vs’ is
given in equation {1b) and is not restricted to a specific functional form. _
Equation (1b) allows for a distinction between thosa primary inputs that are con-
sidered to be variab]e; R.. ... R __, and those that are considered to be fixed,

15 ms

Ks and Z.. Technology is also allowed to vary with time, T.

Naturally, the extent to which technelogy changes with time, and the distinc-
tion between variable and fixed factors of production, are greatly affaected by the
length of the time period. The length of the time period can be varied by the
user, but for this specification to be realistic, thas perfod should be no less than
1 year and.no.morg.than-five-years .n.length.

Equation (2) specifies that the individual 1nput output coefficients, G

are assumed to remain constant within any period. On the other hand, the split

of the 8¢ coefficients into their domestically produced and imported components,

dis and L respectively, is specified in equation (3) to be affected by relative

prices, making dis and m variable coefficients,

Aithough the fixity of commodity input coefficients L is an aamitiediy strong

assumption , the user has the Tlexibility to mitigate the effective strength of

Ihis assusption in several ways. First, there is nothing to .prevent the user from

treating a price-sensitive commodity input as a variable primary -input to be inclndad

\v%oa K S“*c‘““f o o
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in the vecior RS. Socond, 1F the user were to beliove that the substituiion among
commodity inputs was pair-wise, i.e., that input i substitutes only for input j,
user-could “treat tho "twoiogether—as an inbut i whose cosFficient CP is fired,
the braakdown intc the itwo corponents beiné allowed to vary in equation (3}, iden-
tifying one as an “import", even if it is, in fact, not imported. The latter fact
could be taken care of by changing the definition of aggregate imports and the
way that input's price is determined. Third, since the user has the ability to
exagenously override any parameter, he (she) might well impose a value for the
fixed coefficient LI that has been solved for in a separate calculation, perhaps
invelving relative prices.

In any case these coefficients can vary over timz. Conceivably, the optimal
I-0 coefficients could be so]yed for in a single-sector LP model and then inserted
into the single period GEM. MNevertheless, given the aqigTulatifg %yidence of re-
lative proportionality of commodity %nputs to outpufrngt 1éast in fhe short-run,
and the considerably greater data requirements and mathematical complexity of
handling variable input-output coe?%icients, thege assumptions ars thought to be
quite justified in the present context. As mentioned zbove, the fixity of the I-0

coefficients ;¢ also requires that the value added coefficients, d defined in

is?
equation (4}, are constant. _Equations (5).and (6) simply.aggregate the intermediate,
or interindustry demands for domestic and imported goods over the sectors of de-
stination.

In Section II the price variables are specified, allowing profits to be de-
fined, and setting the stage both for the derivation of the profﬁt-maximﬁzing da-
mands of primary resource inputs, and hence for output supply, in Section III
and for the income generation and expenditure allocation functions of Section IVY.
Relative pricés have potentially important roles to play in each of those sections.

Equation (7) definGS'therggp unit value of output of s {or the price of vaiue

added per unit of output), va, as the before~tax pricz of output, (1—tds)Ps. neth
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nf the costs of domestic and imnorted inputs per-unit of output, {disndi and
i

zmkngk, respeciively, all dividod by the valus added per unit of output, dfs'

‘Equztien (9) defines uvnii-profit, a_, as ‘tho value of unii value added, Pv_, lass

SJ
the unit cost of the varizble primary resource inputs, Ir.Pr.. Equation (9) gene-
rates sectoral profiis m, as the sectoral unit profit T multipiied by the sectoral

Tevel of output X_. Equation (10} calculates the segtoral profit rate wg by di-
o g Ve pomend o .
viding m, by the fixed capital stock K., I the same mannew; equation (11) solves

- ] ) r mk“" okd“)'
for the overall average rate of prefit in the econcmy as a whole, Tove 2
Equations (14} - (18) define a series of price indexes as weighted averages of
the different component prices. Equation {14) indicates that the overall GDP price

de?]ator;mﬁ, is exogenous, presumably determinad by the money supply and ather

. monetary factors which.. for reasons given in Section [II D above, have besn delibzs- 6}9>

rately exciuded from the model. The exogenous shifts in P, therefore, shift the\a@‘- ,)"f

absolute prices of the individual commodity sectors, PS. Equation (15) definss 1 #ifiif,
the price index for domestic investment goods, Pdll Equation (16) is the price v

index for imported investment goods, PmI, and equation (17) defines the overall
pricz deflator for investment, PI’ as a weighted average of PdI and_Pmi. Equation
(18) defines the consumer price deflator, PC, as a weighted average of domestic
and imported prices. .

We turn now to Section II] where fTactor supplies and demands and output supply
are determined. Equation (19) expresses the sectoral demand for variable rescurce
<, RESJ in terms of the sectoral.price of value'added, va, the vector of variable

resource prices, Pr1 ... Pr Pr_, the fixed stock of capital in sector s, K_,

c " m? S
any other factor considered to be fixed within any period, 7;, and time, T.
Equation (20} arrives at the aggregate demand for resource c, RE. Equation (21}

expresses the aggregate supply of resource ¢ in terms of the vector of prices of

~the variable resources (Pr] R Prml, the ¢onsumer price .deflator, PC, and

<C
time, 7. Equation (#2) sets the equiTibrfﬁm condition between supply and demand
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Frem equaticns (la), (b}, {7} and (19) a supply function for Ko Kg, can be
darived., This Tupciion, given ia equation (23), is in tarms of tha sectoral price
of value added, va, the vector of variable resource prices Pr] - Prc e Pn“,

the fixed stock of capital, E;, and the quantity cf any other fixed faczor, ig,
time.

Block B begins in Section IV where the disposable incomes of each Tacteor type
are generated and then allccated across the specific domestic and imported commodity
classes and savings (as a résidqa?). Specifically, equation (24) defines dispo-
sabie income of household type {variable rescurce class) c, Y., as the price of
resource class ¢- multiplied by the aggregate éuantity demanded of that resource
class, RE, net of income taxes, (E?; Prc Rg), but inclusive of all transfers ¢f
household type c, ZTﬁhc' Equation (25) de?ines,disposable income of the enterprise
sector, i.e., profits, Yﬁ, as aggragate profits net of taxes on prefits (I-EE)ZHS

plus net transfers to the'enterprise sector, ZTRh%. In the present specifidation,'
3
the .returns to the cwners of Z are simply included in profits, although in principle,

such a separation could ba made. Equation (26) defines aggregate revenue of the

government, as the sum of the revenues collected on {a)} production or sales taxes,

wo5Ed P fla¥d Y2 . (h) -exnort faxes . Tige —td - oY oy . b Pfah
xidsPs(l..ds;As, (b} ~export taxes, z&egRS(1 gdS}ES, te)import «dutdes, iimkmekPTeMk,

, and {e) profits taxes, f&fﬂs, and inclusive of net
s

___ S
(d) incoms taxes, Ity Pr RD
. . ccc

transfers to govermment, ETRhG'

Cquation (27) expresses exports as a function of the domestic expo;t price, Pfs’
converted into foreign currency terms by dividing by the ekchange rate, Pfe, the
.worféﬁgt¥ce_of that type of exports, 55;5, and an index of world demand for s. Eﬁs.
Equations (28) - (33) break expenditures out of disposable resource income, govern-
ment revenue and enterprise inceme {profits) down into their demestic and importad

components and the fndividual commodity «classes thereef. In each case, these eaua-

tions use the whole vector of (relative} prices, lagged expenditures and that sec-



tor's agqreaace disposable income as evnianatory variabies.

Eauations (34) and w,) dofine housshald savings and ¢overnment savings in

nerinal lerms as the residuals obtainucd after corwunption experditures have been
subtracied from disposables incomes. Eguatrion {36} specifies foreign sav?ngs, 3%,

our measure cf foreign aid, %o be exoganous and equal to the befora-tariff value of
imports, Emk Fre PﬁQk’ Tess the after-tax value of imparts § Pe £, and net transfors
and factor income from abroad, %?ﬁhp and {NFY ﬁﬂFY)’ respectively. Equation {37)

defines aggregate savings in nominal terms, and equation {38) dafines ths savings-

cinvestment equilibrium. This completes Section IV.

Finally, in Section V the commodity balance .relationships are specified. Equa-
tign {39) defines the total demand for imports of type k as the sum of intermediatg

demand for k, é, the private consumption demand for k, ECmP the invesiment de-
c 39

mand Tor k, Imk and the government demand for k, kaﬁ. Similarly, equation (40}

c’

defines the total demand for domestically produced commodity s = 1, XE, as tne
sum of 1nter1ndust"j demand, XI, consumption demand, sz ic investment damand, 1,

government dewand Cd;.., and export demand, E . F1na11y, equation (41} imposas the
equ111br1um condition between supply and demand for the domestically produced com-
modity class s.

A key. as=umpt1on Jn theqaboxe Formulation 1$;mh&m simported sand - aomest1ca?1y *"“

produced gdods, even of the same commodity group, are imperfect substitutes for j:E? 3
each other. For this reason, the price of imports of commodity k, Pmy s WiTl differ

from the domestic price of the corresponding sector, Ps' Specifically, the FS vector

is determined, after successive iterations of the mo&e], as that which equilibrates

the above net supply (output less interindustry demand) from the first block and

Tinal demand determined in the second block. Iﬁ our opinicn this assumption of

ﬁmperfect compatitiveness of imports is realistic for most LDCs, including Egypt,
especially-given the highly-aggregated nature of the sectors, and also aveids the

limitatiens that would he imposed were imports and demestic goods to be perfect
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the instruments of trade policy - the exchange rate and tariff
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“Geraral Equaiienal Speci{ication of GLH

° L4
L. Production Relatignships ?"‘5/
LY

- & . _ ;

V. X, _+M M, X R
——Production Function for s {1a) g = Min \. 15_ Is ... 12, LR nf_ us,-T} .

- d a as a /
VES Is is ns i
< {1b) VS ='f(R1s ..R _,X ,Z. ,T) for each s = 1...n ?
— . - i

Fixity for Intermediate (2) X.s. +M_=a. X =(d, +m )
Tnputs is ks is’ s is ks
= 1.

Substitution betwean the (3}
Domestic and Imported
Input Components

Domestic Vaiue Added per- (4}
Unit Of Output

. Total Intermediate Demand (58)

Tor Domestically Producad
Commodity i

Total Intermedizte Demand (6)
for Imported Commodity k

II. Price and Profit Relationshins

Net Uniﬁ Valus of s at Pro-
__ .. ducer's Prices (Price of (7)
value added)

%

o}y

Unit Profite “Ewaf {8
i

Secteral Profits ©{9)

for each 1, s

(d- /My ) = f(P-/Pm ) For each i = T...n and

| 5
o ?U‘fm"ﬁ = e L——-
1:593:;;r€\, qrim s=1...n

e prett
= (1 -z2d, -zm )= {1 -z1a,.)
; 1S 1 ks 5 is

I_ _ ..
Xi = zxis = zdisxs for each 1, 1 = 1...
S s
Ml sM__ = mm X for each k, k = T...u
k s ks ks 5 e

=_“ £dg)Pg - i Py - R P
T-udg - imks

1

G

for each s, 5 = 1..

,’__—? quﬁ ¥9 R; 2.

W “-[PV vs = Ereg Pr ] for each s, s = 1...n

W
&
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Secteral Preofit Rata
Average Profit Rage
Import Prices
Export Prices

Aggragate Price Deflator

Domestic.Investment Goods
Price Deflator

Iangried sIhvestment:Goods-
Price Deflator

ne

hggregate Investment Goods
Deflator

Consumer Price Deflator

(12) Py = mek-ﬁ?é- (1 +'fﬁk} for sach k = 1.. .

(13) Pe, = PS(I + tes) for each s, 5 = l...n
((14) P=rafy. e BIT= .
S X P L_'?QL
" Teras? 3
(15) Pd1'= EBSPS

;"GTﬁﬁ ﬁpmta=,§J¢E?Pmk

' (17) Py = opd; + (1-8)Pmy

(18) P = 5Py + Zufmy

C. 7 k

—

III. Factor Supply and Derand and Output Supnly

Demand for Variable
Resource Inputs

sotal.Bemand-for Maniable
Resource ¢

Total Supply of Variable
Resource ¢

Equilibrium in Variable
Resource Markets

Supply of Output

D
(19) R

for each ¢ and s,c = 1...m, and s = 1...n.

= f[va, Pr] ee Pro .. Pr , K

m* s’ 7§

‘GZOJ'ARQ“F¢ERD'W50F%eaGh‘C,“C*='T..£m
fod SCS

) e
S - . = Cﬂ“'}'-é’ ﬁl.
(21) RY = f(Pry ... Pr_ ... Pro, P, T) ¥T““il. tﬁ%:
for each ¢, ¢ = 1...m cov =
/ Wo ™
(22) Ri = RE for each c./c = 1...m
S _ / e = =
(23) X, = f(PvS, Pr, ./. Pro ... Pros Ko» Z.s T)

for each s, s = Iﬁ..n

.-‘_'“““-—-.______
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IV. Factor Income and Expenditure Gencration

DMsposable Income of (26) vy_= (1 - ty } Pr RD + ZTR for each ¢ = 1, 2...m
Variable Resources ¢ h
where h = ¢, 7, G, F
w W W

Disposable Enterprise (25) Y_ = {(1-tsj z W+ £ TR,__ [
InC-.nne w ’ 5 3 h h‘ Ll
Goverpment Revenue (26) Ygq = gfﬂs PS(T-fBS)XS + z%és PS(I-EE;) Eq
- = — - )
+ Eimkcﬁmwk-ﬁﬁe MK +"§qyc PrC Rc .
- —_ P
+Tr Lo, + IR, per & s
s h w o
- .._B f
Export Demand . (27) E, = ;(PeS(PTe, Pe s Ews? for each s, s = 1...n
Household Consumption (28} cd,. = f(Py...P....P_, Pm,...Pm_...Pm A 1)
of Domestic Goods - e LAREE A U k uraves ¢

for each i and ¢, i=s=1...n, c=T...m

Household Consumption of (29) Cm, = F(Py...P,...P, Pmy...Pm ...Pm , oY)

Import Goods - ke . ave’ c
. for each k and ¢, k= 1...u, s = 1...m
.Government ‘Consumption (30) Cd,.=<FCP,...P....P_, Pm,...Pm Pm Y ..Cdi . o,
of Domestic Goods 16 1 1 n 1 "k 676,31

for each 1 =s, 1 = 1...n

Government Consumption (31) Cm, . = f(Py...P:...P:, Pmy...Pm, ...Pm , Y ,Ln
of Imported Goods kG 1 1 n 1 k v kG, -1
for each k, k = 1...
) . . S =
Inégzggent in Domestic (32) Idi = f(P]...Pj...Pn, Pm1...Pmk...Pmu,pI, Gi,t—l)
for each i, i = 1...n
+ :' = .._S_—‘:n— }
Inéizagent in Imported (33) Im, f(P]"'pi"'Pn’ PmI...Pmk.. qu,Pi, I
for each k, k = 1...u .
Sa"1nra of Household {34) S, = Y. - xtd; P, - zCm Pm, for each ¢

Type € k
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reivaant Savings

Foreign Savings

Savings-~Investmant
Equilibrium

Commodity Balanca Equations

Imports

Aggregate Demand for
~BomesticsGoodsand
Savings

Supp?y -Demand Equilibrium
Tor Domestically
Produced Goods and
Services

(39)

(40)

{41)

bg-&# {‘:‘:".;"“,..,.f":~
gV k2
S.=Y.-ziCd,. P, - zlnP, W
< _ ',‘.“ = - oTo - f-—‘i' . .6." .
SF = HK o P " EES Pes E.mi‘t i o
—_ \'--—0""
S=ESc + SG ¥ o+ SF R
¢ b’/‘:" . caLl s’-‘"..t.
S = :ld; P, + zIm, Pm BN T »
: k k ™ P
1 1 \’) e o
cag
I .
M= M- +iCm + Im + On . for all k = 1...u
k k - ke k kG 2
o_ I ~
Ko = Xg ¥ Ildjo * 14y # Cdg* Eg
foralis=1,s=1=1...n
XD = Xg for all s = 1...n



-l . Viepiadming.
Endonanous Yariables

(1]

is

{

I}

the quantity o7 gross production of sector s

the quantity of intermediate inpuss of deomzstic input 1 in sector s

aggrecgate 1ntEfindustry demand Tor domestically produced input i

the quantity of intermediate inputs of imported input k in sactor s
unaggrega£e~inienindustnyﬁdemand.for imported input k

the quantity demanded of variable primary resource input of type ¢

in sector s

value adQed in sector s ...-

net unit value in sector s (price<of valua added)

price of domestic goods at purchaser's prices

quantity supplied of resource type ¢ in the whole economy

price of imported good k at purchaser's prices (in terms of

domestic currency)

price of variable resource type c

quantity demanded of resource tyﬁe ¢ employed in the entire economy
prgfit per unit of outpué of s

profit rate.per-unit of ccapital in sector s

aggregate profits in sector s




Cdic

kac

Cdig

kaG

average profit rate in the whoie economy

export price (ndomestic curvency) of conwodity s

price index of domestically preduced investment goods

price index of importsd investment goods
overall price index of investment goods
overall price index of consumer goods

disposable income of household class (owners of resource iype) ¢

(after-tay) disposable income of enterprises
government ravanue
guantity of exports in sector s

quantity demanded of domestically produced commodity i by household

(resource) class ¢

quantity demanded of imported commodity k by househald (resource)

class ¢

quantity demanded of domestic commodity i by aovernment

quantity demanded of imported commodity g by government

qugntity demanded of domestic commodity i by the investment sector
sayiggs oT .housenoid class ¢ i

savings of government

f
H
o v r——————
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¢2riablas

Parameters

is

i,
KS

tha *fixed -auanuTiy .of canital Stock {or capac. iy serwvice Tiow

equivalent} in sector s

the fixed quantity of resource Z in sactor sv

price of foreign exchange

worid price of imports of type k {in terms of foreign currency)
dummy variable for time ¥

trans{ers from sector h to sector j

world export price for commodity s (in foreign curraency)

index of the quéntity of world demand for exports of commodity s
foreign saving

the overall GDP price deflator

domestic input of 1 per unit of gross production of. sector s
imported input of k per unit of gross production of sector s

rate of ad valorem tax on production, transactions or sales of

comrodity s
tax rate on profits

input of resource ¢ par unit of gross production of sector s.

{This parameter is, however, vreally an endogenous variable).



= ad valovem caport tax -rate.on exports of class s

= qipncome tax rate on houszhold (rescurca) class ¢



(98]
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For the sama reason, expert prices, alter the addition of 2xport taxes and
converted into foreign price terms (PeS/E?E), can differ from world prices of

the same commodi by (Pegs).

~

A second key assumption in the above formuiation is that prices are uniforn

to all demanding sectors. An exception is, of course, exports which may be sub-

ject to export taxes which allow prices to domestic consumers to vary from those
given t2 foreign consumers. This exception is of.1itt1e significance as far as
modelling is concerned since foreign consumers are éot an integral part of the mo-
del. As shall be explained later on, the assumption of identical prices for all
demanding sectors may not be realistic for all countries and since it is not for
Egvpr, the assumption will be relaxed in the more detailed specificaticn of the \
GEM versicn of the model for application to Egypt.

Although the exposition of the model is decomposed into blocks and then further
into components tharsof, because both final demands and factor demands are affected
by prices of commodities and factors, most of which are endogenously determined,
and also because final demands are affectad by fagtor incomes, the commodity and
factor market balance equations have to be sclved simultaneously, yielding the
equilibrium solutions for sectoral outputs, imports, final demands, factor demands,
scommodity.and facior prices ,«and.segtoralprofits. .En-other.words, the blocks and
their components are interdependent.

Note that the aggregate price level is exogenous, leaving room for a monetary
appendage to the model to determine prices. -Thf'model is, therefore, a modal of
the "real" sphere of the economy alone. Additional 1inks'betwéen the monetary and
real sactors could easily be included, e.g., in the investment-equations {32) and
(33), in the government sector accounts, equggions (26), (30) and (31), and elsa-

.where.

External assistapce .enters directly. through EF,,and.then indirectly can in-

Fluence investment, savings, and hence cenSunption and, via the impact of final

!

- o ud

—
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demand, e=aplovient, factor prices, product prices and indesd virtuaily all varigbies
in the systen. PLeceuse foroign assistance is often provided in the coniexi o7 cor-

tain pr.licy re:0nas, perhaps invelving tax policies. subsidies, and exchange rares,

- it miy be 5eé§6nab1e to simuiate the effects of alternative foreign assistancs
packages with simultaneous changes in the excgenous tax rates, exchange rates, sub-
sidy rates, levels and allocations of government expenditures, etc. Since alil of
these are included in the model, such analysis can be facilitated. Via model up-
dates, moraover, the. dvnamic influences of externa1‘assistance and the associated

"poiicy changes can be captured. Section VI below will be devoted to simulations
of this sort.

As has been expliained above,. our approach to solving the simultaneous system
is an iterative one. Given either an initial set of final demands and the Tixity
of intermediate input ;oefficients {for goods of both domestic and foreign origin)
from eguations (1) - (8}, or an initial set of pﬁoduct and factor prices, and
capital stocks. the sectoral cutput levels and factor demands are determined. Fac-
tor demands and-;upp1ies are then compared; where_disequiT%brium exists, factor
prices and subsequently Tactor demands and supplies are adjusted until the Tuli
employment equilibrium condition (11) 1s achieved. Equilibrated factor prices and
-quanthiiesthen.generate ~factor “incomes, which ;generate Final sdemands .and hence
total demands that can be compared with the total suppiies. Product prices are
then adjusted iteratively until convergence is obtained.

Only minor respecifications of the system of equations given in Table 1 would

be required to provide additional adjustment meghéni§m§ for use in equilibrating

the system. For example, an interest rate or wmarginal efficiency of investment
- variable could be added to the investment function to help bring about equilibrium
- between savings and investment. Alternatively, or in addition, the exchange rate,

Pfe, coutd be cut -logse .and varded in proportion to the excess -demand for foreign

exchange. These modifications, which are provided for later on, can be vary uss-

e B 45
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ful in avoiding overdetarmiration and hence inconsistency i

the moced.

B. Gereral Specification of the LP Mode
The LP model is designed for use in either single sector analysis or in econoiy-
wide setiings. Likewise, it may be used in either single-pericd or muitiperiod
_ formulations. The emphasis here will be on cconomy-wide applications dealing in an
operational way with the problems and issues thought to bes most important and re-
“levant to foreign assistance planning in a typical LDC over a period of perhaps a

- decade.

T.. Single Sector Analysis
Yarious kinds of sectoral analyses could be designed and utiiized. We men-
tion in this User's Guide only those that may be thought of as complementary to

the other componants of the system - namely the economy-wide GEM model or the
economy-wide LP,

. One use might be to find the optimal subsector mix or cheice of technoiogy
to satisfy a given demand for that mix or a given Tevel of output. For example,
foreign assistance might be oriented toward increasing productive capacity in a
-particular -sector. <The.analyst wouwld Tike-to-know, -hgwever, which-atternative
technology or alternative set of projects to choose in designing the external
assistance pachkage. A distinct advantage of an LP approach in this context would
be to utilize decisicn criteria other than ordinary profit maximization, and to
recognize the relevant administrative, and political as weil as technological and
economic constraints. %hus, one might solve for the optimal technology or tech-
nological mix of producing the desired increased output of XS that maximizes em-
ployment or minimizes the amount of capital requiﬁed.

Altomnatively, -or insaddidion, the secteral-LP could -lock at dynamic consi-

derations. For exampin, i could be seat up in .2 multiperiod contaxt in which the



siagle s2ocor LP conid be used fo assess ihz Leadeufis bebween mors esployment

in the short run (the current pericd) versus more ten years into the future, ctec.
These optimal sciutions to the singie sscmor LP could then oe used o ¢c .2 up

with the appropriate Fixed input-output coefficients and other technoicgicéT para-~

meters in a multisectoral GEM or LP.

2. Economy-wide LP

The economy-wide LP model is conceived of to have the same number of sectors,

n, as in the muTtisectoral GEM model formulated above.

Table 2 provides a tentative éenera? formulation of an econcmy-wide LP for a
single time period. The formuiation of the economy-wide LP begins with the speci-
fication of an cbjective function (1) which is a Tinear function of the sectoral
outputs, XS. The parameters of this objective function, PVS, could be defined by

the user. In our specification, we have defined the parameters va as the net value

addad per unit of sectoral output XS, i.e., what was defined as dvs in Table 1
above. (Alternatively, and particularly to investigate the effect of the use of
alternative objectives, one could, for example, define the parameters va as the

employment coefficients Fog SO S to maximiza overall emplcyiment, or to reflect the

S
social value of such output to society as a whole, the social value weights taking

not only price, but also externalities, into consideration.

In fact, of course, multiple objectives are Tikely to be §e1evant, such as
employment maximization, growth maximization, foreign exchange minimization, income
distribution goals, the achievement of certain basic needs, etc. With multiple
objectives the user would have to specify the weights thought relevant to each ob-
Jective. In practice, however, it is deemed difficult for the armchair analyst
‘t0 do so and,‘therefore, the user is advised te follow the specification of Tab]e.

2 <in eheosing a-singie {primary) -objective, but then fmposing additional constraints
so as to reflect the other (sccondary} objectives. (Cxamples of this sort are

providad in Vetopoulos and Nugent (1975, Ch. 21)). For example, among the alter-

U | Y
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rAtive constraints that might be inwosed o raflect thase sezonaary toirgets e
include in equation {3) of Table 2 the following:

T

a. noce svecifyipg disposable incowes of each hou
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o
- greater than or equal Lo some excgenously specified minimally acceptabie level,

- (7; win)s with Y_ being defined as in equations (24} of the general specification

of GEM in Taple 1 abova, but with ??E given exogenously at feast for a singie LF
run, and TRGh being giveﬁ either exogenously as before or being datermined endoge-
nously so as to maintain equality in the above constraint.

b. Those specifying the aggregate real consumption requirements of each
housein1d class with real consumption determined, Tor an assumed set of consumer
prices P, and Pm,, as linear functions of output via equations (24), {28) and (29)
of the general specification of GEM in Table 1.

c. Those embodying constraints on the differences in relative income betwesn
household class groups ¢ and j as specified in (36) with the paramater %cj repre-
senting the tolerance limit defined in terins of the per capita incomes of groups
¢ and j, where N = ﬁiﬁ-and Ne is the number of pgop]e in group c.

d. Those relevant to the satisfaction of basic needs defined either in terms
of minimal output supply or minimal consumption of each specific commodity (and
-household -type) ~thaught «to-be-relevant:to-basic.needs.

. Equations (22) and (2b) provide the commodity balance inequalities for do-
mestically produced and imported goods,- respectively. The §DS§ and \)];Dmkj terms on
the right hand sides of these inequalities represent the commodity-specific excge-
nous components of the final demand vectors, inch&ing perhaps portions of private
and government consumption, exports and &s formulated here ?4] of investment.

-. The endcgenous portions of these demands would, of course,fbe included on the
- leit hand side of these inequalities, which for a given sg% of relative prices would
be linearly related to the -disposable income.of -the c}assi Y., which as mentioncd

above, fer given factor prices is a linear fuactien of X[. The employment coef-

]
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(1)

(2)

(3)

General Forsulelicon of a Single feriod, Econcmy-wide LP

Chjective Function

EPVSXS = Max fmum

where va is tne net value added per unit of output

=Pg- L4

517"i -Im

KstS for each s =i, i =1,...,n
i 5

Coimodity«BalancesEquations

(a) Domestic Goods

s i T_E - . e eod da
K § di A = 11 - K ? bsij 2 g‘JSj for each s=1, i I,..i,n

() Imrorted Goods

-z m.Y.> £ Om, . for each K, K= 1,...,u
5 i ki'J j k

J

Constraints corresponding to the Secondary Targets

(a) Absolute Real Income Constraints

Yo 2 Y Hin

for«gach-c= 1, ..., m

(b) Minimal Consumption Requirements of Each Household Class

——

- LM
£ C 2T uin for each c =1, ..., m- DL

i
{c) Relative Income Difference Constraints

.
9]

nCYc -n.Y, <X

i3 2 cjncYc for each ¢, j pair J

anj - qcrcf~ Ac.ncYc



(7)

(8)

(9)

- i-iO)

G

Z teSPS(1-tdS)FS +Z tmkmek

s

{d} Bas.c feeds Lonstraings

1. Qutowt - Sunply Type

by

Sl

A2

3
v
> )

.. > L, Ve
CTC- ic Hin

2. Commoditv-5Specific Consumpzion

Rzguivements

for each ¢, ¢

Labor Censtraints by Skill Group and Location

;. HO
‘;: Fes™s S Re

x <Ki;zX <7
kXg S Kgs ZAg < L

Savings Constraint

Evsc~+»3# +Sg - P;L.E -Sp

Fareign Sxchange Constraint

Export Demand Constraints

=D
ES 'i ESW

overnment Revenue and Savings

k

= %ﬁie Pdig *

Household..and-Business Savings

{
\

5

]-tyc)\!c - E C.ic

£
K
- Pd.ic"sc =“.‘t: TR
i I

1N U—bm)ﬁws-EPrcrchs—&
A

Capital End "L Good CORS EraiiTts Far Eath 7Set

c

il
—d
“
=

i=1,0ees N

for each ¢, ¢ = 1,..., W

etor

for sach s =1, ..., n

- AR
F e S
v K:H.-’t '

A % D +
Pfa i"‘lkj +3 tjc Prc RC+ L tTl‘s'lTS

S

Chy PmkG -3 Tﬁhe

W

= % Thy,
n

for esach ¢

gtds PS(]-tdS)XS-SG



46

fici:nts.rcs couid be thought of as the profit-maximizing ones viven the fector
and product prices for example from egyuation (19) of the general specificaties
of GEM 1 Table 1.
[neguality (4) is the aggregate labor supply constraint for each labor skiii
and-location tyne ¢, with the coefficients L defined in the previous paragraph.
Inequalitiss (5) linearize the constraints imposed by the sector-specif¥ic
Tixed guantitiss of capital Ks and any otier input ZS considered to be fixed within
any period and which were represented more general?y-in equation (1b) of Table 1.
Once again these input coefficients. could be thought of as those derivable from
the profit-maximizing solutions to the GEM model, i.2., Ffrom equation (19) and (1b)
Inequality (6) imposes the aggregate savings constraint, with household savings
of each household type, SC, defined for given consumer prices; as- in equation (34}
br equaticn (10) balow, and Tikewise business savings, S.» defined in terms of
equation (25) of Tabie 1 or equation (10) below anﬁ agovernment savings, SG’ defined
as in equation {26) of Table 1 or equation (9) balow. With given prices and tax
rates, etc., these functions, too, would be 1ingar_in terms-of the activity Tlevels
For a given exchange rate, Pfe, and given the world prices of imported goods of
c1a;s K, mek’ and of domestic goods, Ps, and the gxport téx, tes, the export price,
ﬁE?S,eis-known.frsmnequ&tion-(13)30f.lab3e 1.. -This-makes -inequality (7) Tinear fn the
activity variables Mk and ﬁ;. The terms on the right hand side of (7} are the.
level of foreign assistance, §%, and AR, the latter term representing the exogenously
specified.desired increasss in the stock of international reserves. The exogencus
right hand side values in the export demand constraint (8} might well come from
a calculation, for given PFe and external prices, from an econometric analysis
such as that given by equation (27) in Table 1.
This versicn of the model is completed by defining the variocus savings vari-

ables included in inequality (§}. Governrent savings S, is defined in equation {(2)

51

as the difference sotuwecn total covermient revenue {comprised of export taxes.
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0 govcrntent, and
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Likawise, household sayings are defined in equation (15} as ia
" equation (24) of Table 1 in terms of the difference between dispgsable
(after tax) income supplemented by the excgoncusly determined net trans-
fers to houssholds and the value of consumption expenditures -- both
endogenous and autonomous. Finally, enterprise savings or profits are
specified as tha’net after-tax difference between value added, supplemented

< ByenElibransTeresto ey prigEsy At Tthewage hiad .

C. Detailed Specification of the Functional Forms of a Single Pericd
GEM for the Egyptian Prototype

In section A we cutlined a rather generﬁi version of a GEM model that would
be applicable (with suitable modification) to v%rtua]ly any developing. countyy.
In this section we attempt to give specific functicnal forms to the equations
snecified earlier. The functional forms utiiized are chosen 50 as to be as
general as pessible, i.e., to make as few as possibie Timiting assumpticns about
behavioral parameters, within the ranée of alternative forms provided for wnich
:weCE'4@5ﬁed~?n*§g§tion~iil*gboug.fﬁﬁut,rat@theq53mg:£$me;?theyaaneechosen 50 as
to Timit as much as possible_the data requirements, Indeed, the specification
we adopt in Table 3 below utilizes as its basic source of statistical data for
the Egyptian economy the Social Accounting Matrix (SAM) for Egypt in the year
1976 provided by Eckaus, HcCarthy and Mohie-Eldin (1978). This source of data

“‘“';S . Sp.n¢~7-:.d
is utilized Tor estimating the values of the more easily estimated parameters,
such as input shares, and tax rates. The values of the other, more difficult-
to-estimate, parameters, such as the elasticities of substitution among inputs
of primary factsrs'ﬁn& between imports end ﬁomestita?ﬂy produced goods, are A~

stwmnly acsuned, and ithen cubjected to sensicivity analysis.

S
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The enecifica.ion and ifs solution straczqgy folless that of Section III & a-ove.
That {3, we begin by assuming the nrices of products and factors to be given ini-

taily, along with the existing sectoral stocks of capital. In contrast to the

ot

more general but simplified specification in Section A above, hovever, where commodity

pricas, Pi or Pm, , were assumed to be identiza! for all demanding sectors, aumerous

ks
studies of Egypt, including those of Eckaus, McCarthy and Mohie-Eldin (1973), Han-

sen and Nashashibi (1975), the World Bank and the International Monetary Fund,

{

have made it very clear that prices are not the same to all purchasers. Indeed,

“*the Egypti an wiixed mdPREE Ssysten “1s  repftéte-wiith numerous ~instances of market : :
Tragmentation, segmentation and price differentials. Tax rates and subsidies vary
considerably depending on who the purchaser is. Therefore, instead of simply

having. a vactor of prices for domestically produced commodities and another for im-

ported cesmodities, Pd; and Pmk, respectively, in this case we require price ma- __7T

?Eigggé Pdij’ and Pmkj‘ where Pdij reprasents the price of domestic good i to pur-
chasing sector j, and Pmkj represents the price of import k to sector J.

As before, we assume that domestic ahd imported commodities, even if of the
same commodity class, are not homogeneous and, therefore, need not command the
same price. For this reason, we again classify imports with different class sub-
scripts (k) than domestic goods (i) even though 1 and k may have the same name.

Other differences in assumptions between the earlier more simplified versicn

of the GEM specification given in Table 1 above and the more detailed specification

of GEM for the Egyptian prototype given in Table 3 are the following:

ki
G d
\
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z:) Tho eggrovate supnlias of 217 variadle factors, instead of baing consicare
tn be variable, e.7., as determined by factor suonly functions {eqiation 21} in

Tabie 1, arz in Table 3 assumed to be fixed. The reason for imposing this greatar

degree of iaflexibility is primarily the absence of infurmation abcut the size of
the relevant supply elasticities and secsndarily the desire ?gr simplicity.

This assumntion can easily be relaxed by the user. Because of the relative impor-
tance and extent of rural-urban differsncaes in wage rates, although, in princio?e

.each sector demands.all .six.diffarent. types .of variable factoers (labar), in

practice, tha four rural sectors and eight urban sectors are spacitied to

" utilize only three mutually exclusive such types. This implies that the rural
) = e

—

B

and urban Tabor marksis are entirelv separats, hence characterizing the labor V//

markets as duaiistic,

In contr‘as.t to Table 1 ;-:here governme;}t' expendftures 'and their breakdoun
into commodities and sources (donest1c and imported) were treated endogenously and
affected by government ravenues as well as prices, in Table 3 we assume, we think

more realistically for Egypt, that government expenditures are exogerous and thus

-~ n .

. . . . - _—t ?
independent of both government revenues and -commodity prices. T pheaeied 2

c. Because the savings-invesiment relationships for Egypt are deserving of

more detai1ed specification, ourrpresentation of the Egyptian prototype version

of GEM in Table 3 includes a separate Section V- for the saV1ngs investment relation-

e A Ay ——

ships, thereby increasing by one the number of sections of the model.

d. Instead of providing for two fixed inputs K and Z for each sector as in

Table 1, the sperification in Table 3 provides for only one fixed factor, K. As
before, Section I contains the production relationships of which are physical
_relationsitips n terms of physical units; Section IT contains the price and profit

-

relaticonsnips, Section IIT pravides the factor supply and demand relationships in

S
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Sectivn Il subject o the production relationships in Secticn I, Section iV goie-
rates factor incomes and tﬂen allocates them into erpenditures on the individual
cemmoGgities and sources theres?. Section ¥V is the now one dealing with savings
and investment, formarly included in Section IV. Finally, the commodity bailance
relaticnsnips are included in Section VI.

As before, i.e., Table 1, the spacification of the protoiype version of GEM
begins in Section I of Block A with the production functionsg, ihs glokal one for

Xg» given by (1a) and that for the value added component, Y_, in equation (1&).

S
Notably, the production function for VS is of the CES form, where g is the neutral

S-isaﬁhe-&abor:shanexor\disiribution‘panameter,

Pps 15 related to the sectoral elasticity of substitution between capital (X) and
aggregate labor (the variable: resource, R) by ¢ = 7%33 and R, and Rg ara the aggre-

gate levels of the variable primary inputs (i.e., labor of all types) and of fixed
capital Th sector s. Nete = Wow C™sBul rebums o geeda = Tor

€, At Pmudu«e? -

_Equation (2) introduces the fixity of the averall input-output ccefficients,

5o -which implies also the fixity of the value added-gross production coefFicients,

d,g» given in equation (4}). The substitution between the domestic (dis) and imporied

(m,.) components of a.
ks

55 Is provided for in equation (3) which is again of the CES

form.
Section I is completed by the definitions of the interindustry demand for

domestically produced and imported goods, equations (5) and (6) in Table 3, respec-
tively. .

We move now to Section II. The price index of domestic value added Pés is
defined in equation (7) as the difference bétween the price of the finished product
PS and the weighted average of the domestically produced and imported commodity
input prices, Pdis and Pmks’ respectively, pér unit of value added, dvs' There &ﬁ 7
is no loss in generality for present purposes in nérmalizing tha dvs and hence aff'ﬁ

Pv_ by setting dvs = 1 for each s.
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Table 3

Detailed Specitication of the Egyptian Prototype GEM

Block A
s
I. Production Relationships
Y Ly TH . +¥ L +Y
-~ = - -—-—Producticn Function (1a) Xs = Min (ds s ]g X2 ... 12 ks .. na E
for Gross Output Vs is is ns /
> for each s, s = 1,...,12
& Uég : o
. - (S99
. =D..t, - "B g rks
“ProdugeTon Funttion SOy V= ‘[“ Ry TS (e K e
for Value Added S AL rses Q¥
for each s. 9/*’;%,\
S ‘ S ST S V‘;“‘
. Fizity of Input-Qutput (2} €. = : 7 Ao Tt S dis.kas
Coe*-1c1ents e ' $ - s ]
o~ - - — ot R e . e .
) @{’f‘;&"‘} for each i,s=1,...,12
mks' ﬁkg des Gmds F W H
Substitution Between (3) - =5 B
Imported and Domestic is dis ks
Input Components le,'.,,"
for each k,s.
-
- - Domestic Valua Added 4) d,.=0-£e.)=0-2d_ -~ Zm) ‘%
Per Unit of Gross Output i i
for each s = 1,...,12
Interindustry Demand {5) Xg =L X for each i = 1,...,12
for Domestically Pro- S
duced Commodity -
- Interindustry Demand {6) Mé = I Mk~ for each k = 1,...,12
T for lmported Commedity K s
a,



-
-

Frice and Profit Relatienships

, P-Cd, Pd. -rm Pn_  PT
Cffective Price of Yalue 7} Py =z = mn B2 s
Added s =L djgm b 6L
—_— NS
céﬁﬁtiE$J
. == for each s.
Unit Profits ' (8) T, = vadvs Ji,rcsprcs 39
“ A/
' for each s. & ///
. v
s Q = = Py - = -
Sectoral Prof1us (9) T WSXS Plsdvsxs ZRCSPPC vadvsxs RSPrS
for egfh 5.
o R G I 3
Sectoral Profit Rate {10) T, = (ls/’s) «giif» for each s, § = 1,...,12
A Profit Rat (1) = =32m/iK _—
verage Profif Rate T =Iq 4
.- ave [ s'_ S ou’??&‘b’;‘o#;‘s
e
Sectoral Resource (12) Pr_ =1L b Pr for gach s.
s . & ¢
Purchasers' Prices of (13) Pdi. = Ps(].+%ﬁ%') for each i.j. @fét££t> .
Domestically Produced J J e 3“
Goods . fﬁkbégr’FA’
Domestic Prices of (14) Pm, . = Pm  Pfe (1+%m ) for each k..
Imported Goods RJ W J
Aggregate GDP ! (15) P =232 ég Py,
Deflator at Producers s
Prices
Price Index of Dgmestic  (16) PdI =3 f Pd_.‘H
Investment Goods i
Price Index of /Imported {17) PmI = I gg PmLH
Invesiment Gcoﬁs k
Price Deflatoy for (18) PI EOPdI + (1--60)PmI
Invesonent
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III.

o~

Iv.

o

£
Ld

LT ———

1 2
Comaodi ty-Speci fic (19) P.. =u. Pd, +u’ Pa
Consumer Price Daflators ci Tie i Tie  The ke
for each i and each C.
Aggreaate Consumer (20) Po =L v.F. for each ¢ = 1,...,6
Price Deflator ¢ i ic
Factor Demand and Factor Supply
0 (1-a )R, Tp o/e¥] e
Demand Function for {21} R = - s 3 s 7,
Aggregate Variable s vap/p ]Ysp/pﬂarsp/p+!‘“rspnsp/pﬂ 5 0'@ '
Resources ' P\.,s""
for each s. -
. . s O
- © o s ¥ e
Cemand Function for 5 00 ) Prg fcfs® °°#Po£ '
Variable Resource (22) Rcs = Rs hcs 5r for each c and s. ge ™
iypa < e
Aggregata Demand for (23) RE =z RES for each c.
Variabie Resource 5
Type ¢
(4) R =T '
Aggregate Supply of 24 R, =R - for each c. N
Variable Resource ¢ ¢ $o"°‘q Lid
Type C e w
NS
Full Employment (25) Rg = RE for each c. &
Equilibrium : e . @
- \ﬁ ?
- STV
. <
Block B . /j’ " q;."'y. J/i
fégf/f’ f/‘;'
. . v
Factor Income Generation and Expenditure Allocation r*fj} ¢ § R

1

Disposable Income of (26) v_ = (1-ty) PrCRE + z
Housenold Class ¢ h

for each ¢ where ht = Cys e s cm,H,G,F

Disposable Income of (27) Yy = (I—fﬂ) ‘E:‘Ie*rzﬁhn
the Entesprise Sectar \ s Y .h
N where h = cqsunes QLGP
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icpesable Incomz of (28) Y, =53¢ td,_{(Pd —*(11 1%,
the Governmeni{ Ssciar Y ois - 1S
T 5 tm, (P, _-wm, M
st ks Rs ks
ks 3
. T —._ !
: * ? i 1c‘Pd dic)tgic
a-
- + § tdiG(Pdia—-udm)CdiG
- - _ . td, (Pd, ~td,)Id
t.i mkw(Pmkﬂ-tmk'fr)Imk
T
+E§ 1 (P*x, kC)kac
— + Iz: HkG(PmkG-mPG)CnnkG
=T Frg _ e
—_ D — —
+ 3 tycPrcRc + I tTrIIS+E TRhG
c s h
11 Fi2
. . . TRy D
Sectoral Exports o (29) E, = g. :_~—1._§_— .
Sek T\ PeePe, v
M"aﬂ:@r’ \ ) ‘ ? ‘ﬁgw“"
B e N b
o Lk
Consumption Expendi~ (30) C.,P.. =1y, P.. [Y }EY ] ol
tures of Household ic Gic ™ TicTcic” icCic "5-“’?4\1"*’:
Class ¢ of Goods Type i ) 1 / EAS U
Paass @ {' for each i and each c. &
PPRL Siviags 7
- K / ”
- o, . m?(c\ Pd, mdic }""d'?.
- Consumption Breakdewn (31) ——={ 3 -p“'c e é_af
. -into Domestic and Sic /\ "ks W oﬁL
(W Imported Components e
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Constmption of C‘
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Governmant Consumption
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Comestic and Imported
Components

(32)

(33)

(34)

Savings, Investment and Trade Balances

Household Saﬁings
Enterprise Savings
Government Savings

Foreign Savings

. Total Savings

Rezl Investment

Nominal Exports

Investmant Breakdown
by Commodity

Domestically Produced
Investment Goods

(36)
(37)
(38)
()
(40)

(41)

#(42)

(43)

(44)

(45)

ﬁkc 3 /J, yh.i
€y = {Cyp - O )
Cd;q = Cdig
Cmy = Cmyg
SC = Yc - ? PCTC Q?t for each.c.
i
5= Vg - f Pdigtdia ~ & Piatig
's"F = MM - EN -.E "ﬁi’Fh - NFY-Pycy
S = E S, *+Sg * Sp+ S,
I = S/P,
AMNM~«22kﬂk:Pj kﬁfe~+ ZS‘ka Pm Pfe
sk ck
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guation {2) cefines upit profits as the resicual obtained alter suvlraciicrg

Yy

the

he onit costs of i indictry iR T mmelop
the unit costs of the interindustry inputs, ?Pdis dis + EPmkS Moo and ¢

vayiable primary iRputs g Prc s fron the price of output, PS. Likewis=s, eguaticn
{9) gensrates sectoral proiits as the profit per unit of cutput multigciied by the
number of units of output. Equation (10) defines the sector-specific rate of pro-
fizt, wz,'as sectoral profits per unit of the capital stack. Equation (11) gives
the overall aversge profit rate, Hgve‘ Equation {12} defines the sector-specific
price index of Tabor costs, Prs, as the weighted average of- the price indexes ot
the different kinds of Tabor PrC} the weights bcs’ representing the relative quan-
tity shares of .each.type of iabor ¢ in the..agenragate.wage bill of sector s. The
matrices of damestic priées and import prices, Pdij and Pmkj’ tgsbective]y, ara:
defined. in equaticons (13) and. (14) and are dependent on the homogeneous pricas, Ps
and ﬁﬁkw-ﬁ?é, of domestic and imported goods as well as the matrix of tax rates on
domestic and importad goods, EH}j and %ﬁkj’ raspectively.

Equation. (15) defines the aggrecate GDP price daflator as a weighted average
of the sectoral prices, the weights being the base period quantity shares of value
added of sector ¢ in total product or value added. Similarly, equations (15), (]7),‘
(18), (19) and (20) define price indexes for their respective expenditure types
igeu,siqnagpmgs$igaﬁJ%gpnagugcdﬁinMeSimeﬂtfgoodswéEdI“gﬁmponxed~investment goods,
PmI, overal] invesiments, PI’ consumption goods of type i by household type c,

PC , -and the overall price deflator of consumption for each household type PCc’

ic
as weightad averages of their component price indexes, Pdic and Pmkc’ respectively,

the weights being the base period quantity shares.

Equation (21) consists of the profit-maximizing demand for variable input func-
tiens. It has been derived by maximizing profits, i.e., equation (9), subject to the

constraint of the CES production function, with capital assumed to be fixed in tae.

L
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ha advantagez of these functional forms is nmol only their generaliiy

o

but alse iheir ease-cf-cstimation. Specifically, one can assumz the technical

afficiency paramaters v %o be equal to unity. The distribution paraneters =
2 .
and (1 - “rv) are the shares of aggregate variable resourcas {labor) end capital
p= . -

in sectoral vaiue addad. Once again, these values can be taken directly from the
Egvptian SAM. The parameter P i is, of course, related to the elasticity o7 sub-

stitution o by-g = ?%Eu The value of o can be 23sumed to be gepo-ally betwesn 0\ ;4*

and 1, and & priori, can be assumed to vary among sectors, e.g., being higher in 504? {
agriculture than in the manufacturing secfors. Note that each of these equations
depands on thetsamg variables and paﬁameters:

~saBguetion+(22)«provides  Forsthertisqggragatiomofthovaggregate-denand for
labor into the demand for labor for each skill class c¢. MNdte that in this formu-
Jation the disaggregation depends partly on the base period quantity shares of
each skill ciass, hgs, and partly on the relative pricas of the variable factors,

Pre. By setting the values of htg =0 forc =1, 2, 3, ands =1, 2, 3, 4 and

for ¢ =4, 5, 6 and s = 5, 6, ... 12, rural-urban dualism in Tabor markets can be 2;225/
imposed. Once aga}n, for the same reasons given above, thé CES form is employad,

The l1imiting assumptions of this specification are that the production function is
separable, first, into capital and total labor and, then, into different labor

~ypes-and-that o, s -Pdentical -among -pairs of Vabor skiTl types. v’

o
Equation (23) is the aggregate demand for each variable resource RE. Equation

l"s sS

(24) states that the aggregate supply of each variable resource type c is considered

to be given in any pericd. Section III is completed with the full employment equi-

‘1ibrium condition for Rc’ equation (25). The assumption of full employment, impiying

that variable resource prices, i.e., the wage rates of all skill types are flexikie

-in both direcfions, s admittedly a strong'one for low "acome, high population

LDCs Tike Egypt. It is_an assumphion, howover, that gan.easily be relaxed when it fflfk
T

1s deawed desirable to do se. For cxample, this cauld be done by dropping the

equilibrium condition and subsiiiuting an exogenously detarmined vector of wage rzies.

The exoganously detormined weya retecan be justified in any one of several cir-

pm—
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cumstances. For exanple, in the presence of surp

-l

- . gy - e oy
s lavor, bthe waos rate of tha

el

modern {profit-maximizing) sactars can ba considered to Gz given by the subsistencs

wage or come multiple thereof. Alternatively, the 2xcgenous wage rate can be

- defended for the modern sector on the basis of institutional rigidities - ceniraciuai
~ agrcements inherited frem the past, ftransactions costs associated with hierarchical

job structuras, etc. Likewise, the wage rates of the different types can be assumead
to vary frecly so as to clear the market for each labor itype or they can be assumed

to remain in fixed proportions according to the inhsrited job sitructure and skill

[t

and experience compositions of the labor forca. In practice, the Tixed wage rai
.canubeuim;asad"masineasjjyqhynsimpﬂynsextjng the.so-callad “damping”.or wage ad- &
Justment factor equal to zero. Alternatively, inflexibility can be confined to the
case of excaess supply and to Tabor of a certain type. This allows us to simulate
the classical case of surplus laber with a subsistence wagce rate. Hevertheless,

the present specification is defended on the qrounds that it takes fulier advantag

h

af the GEM character. Likewise, it should te pointed cut that the fixed supply
assumption for the variable factors of eguation (24) could-easily be relaxed by
adding a series of factor supply functions, as in the more general specifications
given in Table 1 above. _ )

-Seetdien 1Y -begins by-generating. the-disposable <sincomes-of-the variable Tactors,
i.e., of the household types ¢, ¢ = 1...m, Yc’ in equation {26), of the enterprises,
YW, in equation (27), and of the government sector, YG’ in equation (28). Since
these equations are essentially definitions and follow the specification of Table I ¥ .
1 above, we feel it unnecessary to explain them further. Note that there ars quite
a number of different sources of government revenue involving a large number of

. different tax rate instruments, thereby increasing the policy relevance of the pre-

|

- sent specification of GEM. Once again, most of the tax parameter values can be

- taken divactly.-from the Egyptian SAH.
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Yguatinn {(£9) 5 a desemnd funciion for <iporis of Codbh-Deuglias far. l4ile

the values of =iy and {;- could be eroiricaily estimated without great diviicwi iy,

P i

o cis @ consicdnsanie assant of aveiiabie informetion from ot or siudizy abou

th

o

(s

Ly

such paramster vaiues, makine it appreoriate to assume values for tiese parameizis

e

and then subssquantly to Zubjoct them fo sensitivity analysis.

(1'

The system of equations (29) ‘is the extendad linear expenditure systam (ELES)
which is especially convenient for empirical estimation in multisectoral models such
as the present one [Phlips (1976), Lluch (1977), Theil (1979)}], although quite de-
manding in terms of data, and estimation technique (imposing constraints across

equations). In the case of the Egyptian SAM, however, values of the required pa-

ramaters can be ‘obtained easily if one is to assume that workers in the lowest skill

groups, i.e., the lowest 60 percent of the rural and labor forces, reSpectively,' oo

"

u
)

can be regarded as operating at the subsistence mgrgin. 'If so, their consuvptlggk
. “The (s
pattems Ca n be regarded as providing the subsisienca components (PC y ) The %

marginal propensities to consume Cic out. of digcreu1onary incoma, I.e., that above
the subsistence level, can then easiiy,be estimated as the ratic of the additjonal
expeﬁditure to the additional income that such groups have. As mentioned atove,
the user alsoc has the flexibility to choose other opticns for the form of the
consumption function. Equations (31), (32) and (33) are CES demand functions that
serve to disaggregate the total consumer demand for each cormodity c¢lass down into
its imported and domestically procuced components. Equations (34) and (35) indi-
cate that both components of government consumption are exogenously determined.

The separation of the consumption and savings functions into those relevant
to differant household types and different functicnal distribution of income
sgurces ref?egts the belief that the functional distribution can be an imnorE§nt
determinant of the savings rate. This is a reflecticn of the widely held(:;;T:--
Lewts hvnothesis -chat the marginal Propensities to save are very different aut \\\'?
of diffzrant types of incoile, a hypothesis for which theore is considerzble em- ‘

pirical sunport, especially in the LDT coniext [Houtnakker (1957 ), illiamsan
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(196G, 1572) and tolbreok and Safford (1571) ., The user has the Flexibility

to redistribute all income to the houssholds, thereby ailcwing the user to

ralax this azsumption and to test for tha sensitivity of the results to ite 17
imposition. .
the subsistance level. Eguations (31), (32} and (33) are CES demand functions that

serve to disaggregate the total consumer demand for each commodity class down into

“Tts TTepoFied and domestically “produced components. Equations (34) and (35) indi-

cate that both comporents of government consumption are exogenously determined,

As mentioned above, Section V is concerned with savings, investment and the
trade balances. Equations (36) - (39) define savings.of ths household sectors,
Sc’ of the enterprise sector, Sﬂ, of the government sect or',_SGr and of. tha.foreign
sector, 5%, respectively. While the first three types of savings are assumed To
be eﬁdcgenous?y determined, cﬁnsistept with thé basic purpgse of the model, the le~
vel of foreign savings,lgF, is exogenous. Eguation (39) requires that-501uticns for
imnorts and exports, both evaluated in nominal terms, consistent with the ekogenous
5% be obtained. ‘Equation (40) defines aggregate savings and equation (41) converts
aggregate savings (in nominal values) into reaT investment by deflating by the price
index of 1wv:sunent goods, Pp, which was def]ﬂed in equation (16} above.

Equation (42) defines the nominal value of imports as the sum of the pretax
values of intermediate goods imports, consumption goods imports, government imports
and investment goods imports. Likewise, equation (43) defines the nominal value of

total exports:

'
= v sy
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In £ o shseace ©f ar indopandent invesbr-nt eguation, accordiag to equatics
(41) investment is essentially savings-detervined., ¥hile this may weil be yntealis-

tic for smna countiries, especially in the short run, in the mediuwn-to-long-iaevm it

is thought to be fairly realistic, especially for Egypt where there w.culd seem fo

- - L3 * » L3 I -,
he no dearth of investment_opnortunities. This assumption will subsegquentiy be

relaxed by introducing an independent equation for investment demand. As in the
case'of the input-output coefficients, aggregate investment, I, is broken down into
specific investment goods, I., in equation (44} by assuming Tixed coefficients, E}I’
and then subsequently into the domestic and imported components, Idi and Imk, in
equations (45) and (46),,..respectively.

Finally, fn Section VI are the commecdity balance equations. These begin with
the aggregate demand for domesticaliy producad commodity s, XE, in equation (37}.

The supply of s, xg, from equation (la) above is set equal to the aggregate demand

for s in equation (43)..
Equation (49) defines the aggregate demand for imports of type k (in real terms)
and, finally, equation (50) aggregates over all commodity types to cbtain total

—-—_'—_———'-/

T e = o

D. Data Preparation and Parameter Estimation. of GEM for the Egyptian Prototype

As has been mentioned in the previous section, the functional forms for the
Prototype GEM have been chosen in such a way as to provide considerable generality
while at the same time economizing on data reéuirements. Indeed, as %ha11 be ae-
monstrated below yith respect to the Egyptian case, all parameters dpecified in the
model can be estimated, at least crudely, from data providedlby a single Social

Accounting Hatrix (SAM) (or alternatively from an input-output tafle supplemented
: /

by a budget study), pius some educated guesses about some of the/more difficult-to-

~eskinate paraieters.
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The starcing point is, thercfore, the Egyptian SA¥ for 1976 peocided by
Eclaus, McCarthy and #ohie-Eldin {1978). This table provides for 12 productive v
sectors, Six labor Lyses, one capital typs, imports and governiznt toses. rinal

"» M

demand is acoordingly broren down by the six lesbor types, various typ2s of govern-
.

went, exports and investment, and each of these is, in turn, disaggrsgated into the
twelve commodity sactors, impofts, taxes and savings.

Since the potantial usefulness of SAM tables for development planning and
policy analysis, especially for dealing with distributional issues, has already
been demonstrated in a number of studies,l/ we shall not belaber the noint here.
Rather, we shall qmmp]y assume that such a tabTe is available, as it is in the
case of Egypt, and proceed from there to describe how we arrive at estimetes of the
variable parameter values for the prototype GEM outlined in Table 3 above.

The methods used in constructing the Egyptian SAM for 1976 are described ra-
ther compietely in Eckaus, McCarthy and Mohie-Eldin (1978). The basic ingredient

was the Ministry of Planning's - 1970-71 Input-Output Table for Egypt at producers’

prices of 1969-70. That table was revised in such a way as to be consistent with
b

thg'Egyptian National Accounts, disaggregated further with respect to the agricul-
ture and housing sactors, aggregated further in other sectors, and then updated %o
1976 «on tAEHbasisw@ﬁxgﬁige«indexesﬂfengthefnuws¢andq%uantumuindgxgs'for the colurmns
by the RAS method and by other informationg/ so as to be consistent wi?h 1876 fi-

nal demand. Value added in each sector was disaggregated from data in the agricul-

(; tural and industrial censuses into the functional 1nc0qa snares - land, capital

{ and labor for the private sector and capital and labor for the public sector - each

of which was then subs=quently distributed into six household types - lower 60%,

-

middle 305, and the top 10% in both rural and urban areas - from the data provided

l-/See‘, for pxamlie, Pyart an d Thorbecke (1976}, .Pyatt .and Roc (1978), Adeiman and
Robinsen (1973), Dervis and Robinsen (}9?8), and Taylor {1579).

21" PR f

= In this progess account pad to be Laken of several imnertant activities that ware
not present in 1870-771, notably the ivon and sieel and ajuninum complexes and tho
reopening of the Suez Cenal.

__ | .J | LE
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in the CAPHAS survevs of laber Torce, waees and houcs worked znd a residai for pro-
its of the public¢ enterprises. Emigrant ramittances were also disuributed amony \
W .

the six linsuseheld groups. The expenditures of the six household inceme groups wmr"“~w-'a

-
~

ti-:n disaggregated into the twolve commindity classes and imports on the basisz or 7

o3
-

the houschold budget studies. Anothar featurs of the Egyptian SAM is that dt srmelis
out the role cf tne government sector quiiz carefully and in detail. For examoie

1t distinguishes thz varjous kinds of tax receipts, such as import ta%iffs, excise -
taxéé, direct taxes, and export taxes, and also distinguishes various types of
governgenta? expenditures, such as subsidies, government consumption, transfer pay-

—
ments and savings, by each of three types of government - conventional government,

"public enterprises and the state trading organization.

The sectoral classification of the Egyptian SAM would seem highly suitable

for the various kinds of models used in this User's Guide. In partiéu1ar, it is

h1ab]y saf1sza tory that among the twelve sectors are four agricuitural sectors,

e . ouet

. . . o
1nciud1ng ‘one export-criented sector {cotton}. cne stapie food sector, One non-

staple food sector and finally the rest of agriculture. The factor propertions
and employment compositions of these‘secters are quite different one to another,

and of course, the demands for their products differ substantially from one house-

:hold. graup -to..another.. $Same degraeﬁoﬁ.dmﬁaggregatxan of -agrdcubiure, ‘-moreover,

would seem important for any macro modelling efforts in LDCs because of the rela-
tive importance of. agriculture in both Gross Domestic Product and employment.  y==
These shares are approximately one-third and one-half, respectively, in the case
of Egypt.

Another advantage of the sectoral classification of the Egyptian SAM is that
it separates qut three other sectors of interest as far as basic needs are concerned
- fond prbcessina textiles and h"wsing It is also advantagezous that certain
other.sectors that are important for invastment and empioyment, such as transp‘r‘

and communication Services and construction, are distinguished. Some disadvantagss

S
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ars that Loii the mechinery industries and electricity, which are, of course,
very drffevent indesiries and fiposzant in their own right, are ifegludod aéong
the largé znd heterocenzous “itiscelleneous Industries" sector. Although the crude
petrolews refining industry is senarated out, the fact cnat alectricity ic includad
in a iarne miscellansous industry s&chr woutd Timit the usefulness of the Egyptian
SAM for analysis of encruy-economic 1rteracticn which may be considered an impor-
tint potential application of data of this sort.

Eecausa of the apprepriateness of the sectora] clessification in the existing
Eqyptian SA1 for most relevant applications, the sectoral c}éssification sys<cem is
retained intact. This is shown in Table 3 below. Similarly, because of the lack
of a conveniant a]ternative precedure, we rely on the same disaggregation of laber
*Iﬁccmec4aru-nrmvate”non—magewwrcome “intowthesshe-householdetypes -~ (1) urban
Towest 60%, (2) urban middlé 30%, (3) urban top 10%, (4) rural lowest 60%,

(5} rural micdle 20% and (8) rural top 10%. As has been mentioned above, the rural
urban distinction would seem quite relevant not only for the Egyptian case but zlso

for that of most LDC.
There ara, however, Tive characteristics of the Egyptian SAM for 1976 and

hence of the subsequent specification of GEM-tyce models by Eckaus, iMcCarthy and
Mohie-Eidin (1978) that we consider suboptimal for.use in the type of models pro-
vided for in this User's Guide. '

gnthe Egyptian.SA# ht?ga;ts,aal.] dmports..as if they.are, of .a single type
non~competitive with domestically produced goods. While this may have been realis-
tic fbr Egypt in the past, it would seem unrealistic for the future, especially,
covﬁidering the Egyptian government's strong commitfment to an "Open Door" palicy
with respect to trade and investment. Moreover, while such a specification is ceomn-
mén in many planning models of the LP tvpe, this assumption would nﬁt alTow the
user to take full advantage of the GEM approach. Although, in fagé, reality may
-be somewhere in between, we have chosen to treat all imports as pétentia?iy can-

petitive, but with varying degrees of elasticity of substitutionjbetween domastic

production and imports. This treatment requires, of course, ﬂu%cﬁsagg?egation of

the single juport row in the uqypf1an SAH into several classes GF comnodities

- T .

v

==

= 1...n. As has bean stiessed above, we deem it apprapr1nt9 ro consider each “E?E}



class of dwnorts K a5 4ifferent frem the corresponding class of domestically pro
. . 3 s S
ducad gooas, Ehershy :cmmand1ng a Jifferant uric n.~/ 255315/
‘P‘CE
Seeepnl Nhecause of rhe rather massive egvidance that commoaicy prices vary

from one usar to another because of varying tsxes and subsidies resuliing in some
4/

confusion in the treatnsent of subsidias and taxes in the Egyptian SAM,~ we have

found it imporzant to create a matrix of net tax rates that allew ccmmodity pricas

to vary by user.

hird,/although the relative size and importancé of the public sector and
the rather different roles played by pubiic sector enterprises, conventional go-
“vernmert and the state trade organization indeed justify the diséggregaticn HT

S —— s e

govefgéént in the Egyptian SAM into these three sectors, both the current context
o7 Toreign assistance planning and resource allocation, and the usafulness of
¥ - the Egyptian prototype model for other LDCs where such distinctions are either
unimportant or impractical lead us to simplify the analysis by dropping ?his disz~
” tinction. Because of tha inclusion of a fuif tax matrix, this simp11ficati§n in
no way xeduces the usefulness for pelicy of the present spescification.
the Tack of inclusion of data on sectéral éapita? stocks or alterna-
tively on maximum flews of capital services in the Egyptiaﬁ SAit would seem to be
an_impontant shoricoming,.at Jeast .in. the..current .condext -tn-which. short or redium
term models are considered and appiied, and especially in view of the scarcity of
capital in contemporary Egypt. In contrast to mést of the specifications of GEM-
type models in the Titerature (which generally use either a neoclassical cost func-
tion approach or a generally less neoclassical production‘function approach), as
noted above our approach emphasizes a profit function apﬁroach in which the existing
N §7g;;_;;;;LiaT1y Eckaus, ¥ cCarthy and Mghie-Eldin {1978}, Horld Bank (1977), Inter-

national Monetary Fund (1978), Hansen and Marzouk (1965), Hansen and Mashashibi
(1975}, Abdel-Fadil (1975), and Mabro and Radwan (1976

N 4
‘/rnn roﬂ usion iz this respect has been noted in correspondence betwsen the MIT
group {i.e., the authers of the Egyuptian SAM) ard Mike Crosswiell of AID.

o | 71
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capital constraings ave made explicit in the (cost-winimizing or profit-maximizing) ’;7
determination of the demands for the.variable factors of production and toe sup- )
For this reason we dead 1€ Twporiant to supplswmt the Egvptian
i SAM with estimatas of the existing sector-specific capital stocks.

P e

he figures given for profiis in the SAH fable are unrealistically

.
Tow. Indeged, they are zero in some sectors. The reason for this is that the pro- |

fits given are only thosa of the public corporations, profits ov the private sec-
: i
tor having been treated as going directly to househoids and therefore eliminated i

- from profits in the table. By making the labor shares in value-added unity (or
close %o it) in §ev6ra1 sectors and the non-labor sharss in value added zero (or
close te it), this assumption plays havoc with simulation experiments basad on &&=
the functional forms specified above. Although we have used the profits figures as
v they are in the SAM table (Model 1), we place greater emphasis on what we consider
to be the more rezlistic case in which privaie profits are added to profits but _
.“T;Mnﬂ—nuﬁzﬁé;—;;gigégifﬁ%ibuted to households in the proporiions stipulated in the text L{E:f

e . es-
accompanying the SaM table [Eckaus, McCarthy and Monie-Eldin (1978)]. This mo- €.1ﬂ

dified treatment.is referred to asjiModel 1 M1, i.e., Model 1 Medification 1. LJ
Next, we describe in each case our method for implementing the proposed changes
fﬂnﬂrwsﬁpﬂlemgnt5~to,ihEAEgyptian SAM for 1976. - For -convenience of reference the

1976 Egyptian SAM is given in Appendix Table A-1.

Imgorts

The Egyptian SAM for 1976 provides in Rows 25 and 26 impofts by sector of
destination, the distinction between rows 25 and 25 being whether the imports
are undertzken by the Govermmeni Trade Organization (Row 25} or not (Row 26).
-Since, as explained above, this distinction would seem unimportant for present

purposes, we aggregatz the figures in these two rows and then attenpt, to disag-

o

[

arcgate them by commodity class, k, k = 1...12 cerresponding to the twelvz sactor
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designated as rows 1-12 dn the tgyptian 58A5, the definitions of whicn ard rapro-

3f M

-

guced in Table & above. The diszggregation was accommlished by taking info cen-
ggres

siceration the distrituticon of such imporic availabie in the 1954 inpui-ouiput

Lub]L,§f the ore and only I-0 table for Egypt that breaks all elements of the table
-

down into domestic and imported components, as well as the detailsd commodity

classification of imports available from the UN Yearbook of Internaticnal Trads

Trade Stztiscics (various years) and from the Statistical Appendices of the MHorld

&/

Bank and IMNF Reports.~

The Tax Matricas

Similarly, the Egyptian SAM for 1976 given in Appendix Table A-1 provides
row vecters of indirect taxes on imports (row 28), other indirect ta%es (row 29)
and subsidies (row 30}. Since subsidies are simply negative indirect taxes, these
two rows éan be aggregated into a single row vector of net indirect taxes (cther
than import tariffs) which apply to both domestic and imﬁorted goods. We then
proceed to disaggregate these row totals into the individual commodities taxed ac-
cording to various fnfcrmation about tax rates, thé nature of the subsidies, etc.Z/
Although, the procedure followed was admittedly ad hoc, we believe the resulting
<matriges, for domastic . td1JTand Jmpo“tadagandsnxmkjw
to be fairly represeﬁtatTve.-/ In any case, as alternative estimates become avail-

pgg;ggggd,invIgbles 6 and 7 .

able, the new itax rates can simply be inserted by altering the data base.

5/see Eleish (1964, Table 1).

% \iorTd Bank (1977, Volume 6, Tables 7.30-7.32, 3.7, 3.15, 3.16), International
Monetary Fund (]978 Append1x 111, Table 51).

-Z/Especia11y useful in this regard were the nominal and effective tariff rates
available in Mabro u“d Radwan (1976, Table 4.3, p. 61}, World Bank (1977,
Volume 6, Table 5.9, 5.10) and Interpational #onetary Fund (1978, Appendix 11T,
Tables 25-30). :

Ny
a ¥ .
“Note also that

the Egyptian 570 inself and the description of mathods used theve-
in [Lckaus, tcCarthy and Mnl.e-r1u1n {1978, Sections It 6 and III} contaip the tax
rates appiied to the cxport commodities snd to machinery dumports, i.e., imports of

Cowmodity 7.]

e R o _ - f2§E§§

T ———
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Secter
o,

Sactoral Sefinitians

Sactor Mame

T 1

[¥%)

10

11
12

Stanle Food

Non-Staple Food

Cotton

Othier- AgricuTiure

Food Processing
Indusiries

Textile Industries

Miscellaneous Industries
0noF ?
P
e

Construction

Petroleum and Petroleum
Products

Tranport and Communica-
tion

Housing

Other Services

=
£

Ky
anad
111
L

for the Twolve Sector Eayptian Prototvpe GEN

Descriptinon

(whaat, barley, maize, millet, rice, beans,
lentils, Tupine, chickpeas, and Tenugreock)

(flax seeds, peanuts, sesame, sugar cane,
vegetables and onions, fruits, milk, Tive

animals and birds for fresh meat, eggs, honay,
ishing, hunting)

{cotton, cotton seed)

“(Timen, frax, Jute, Fodder, wool, sponges,

flowers, 10gs, firewood, apimal Tabor, organic
fertilizers, other crops)

(procassing of foods, beverages and tobzcco
including Tresh meat, vegetable o0il, cheese,
flour, sugar)

{spinning and weaving of cotton, wool, silk
and synthetic fibers, footwear, ready-made
clothing)

(mining and quarrying, wood and furniture,
paper and painting, leather, rubber, chemicals,
non-metaliic minerals, basic metals, non-elec-
trical machinery, electrical machinery, repair
and miscellanecus industries, electricity)

(construction and maintenance)

{crude 0il, natural gas, petroleum products,
coal and coke)

(transport, communication, storage, Suez Canal)

(housing services}

(financing, banking and insurance, commerce,
public utilities, health services, education,
recreation, tourism)



Agaregztion of Sovernment

The third change, nemnly .the -aggregation of the -government sectors, is a
straichtforward calculation bascd on tho data ceniained in rows and columns (23}
and (24 of the Egyptian SAM siven in Appendix Table A-1. Since row (22), profits

of public enterprises, are treated as returns to capital, these flows are kept

separate as returns to the fixed factors of production, KS-

Capital Stocks

Wnile there are some existing estimates of the capital stocks in some sec-
tors of the Egyptian economy for various years in the pasthf to our knewledge
there are no existing estimztes for recent years. In the-absence of such data,

we attempted to get upper bound estimates of the sectorzl capital stocks by as-

suming that the incremental sectoral capital-output ratios (ICCRs), computad from
e

planned increases in. gross production {1276-1985) and accumulated gross invesiments

(1575-1584) from recent planning projections of the Institute for National Planning
s

in Cairo, would be equal to the average capital-output ratios. The ICCRs and re-
—

sulting estimates of the sectoral capital stocks are given in the first two columns

of Table 8, These ICORs were considered to yield.overestimates of the sectoral _
capital stocks both bezcause the incremental capital-cuiput ratios are undoubtedly ’
considerably larger than the average ratios, and because at the present time the
inherited capital stock in most sectors of thé economy is eonsidered to be in

varying degrees of deterioration, resulting from long periods of neglect, insuf-
ficient maintenance and considerable obsolescence. The overestimation of effective
capital stocks by this procedure was thought to be especially great in the trans-

port services industry, sector 10, in which the above calculation yielded an un-
sealisticaliy high capital-output watin. . The high.capital-output-ratio and hence nigh

value of the capital stock computed For sector 11, housing, is more realistic., In

9/ \ .
HfSee for example Mabro and Radu.an {1676, n. 155). ’:? E:

H
o £
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10.
1.
12.

Sector

Staple Food
Non-Staple Food
Cotton
Other Agriculture
Food Pracessing
Textilas

ther Industries
Construction
Crude 011
Transport
Housing

Qther Services

Source: See Text

¢ PrannTrg {002y,

Table &

and-Secteral Lapiizl Skeoks Under
AlfersaZive Ascumptions

Alternative Estimates of Capitai Sigek
C

2y Applying
ICOR to 1978
Gross Valus

fooR Addzd
2.25 713
2.25 1804
2725 458,
2.25 885
1.73 327
1.73 623
1,73 e S T BB — e
.60 152
.60 202
5.47 2438
8.53 1143
.77 1655

A

B

-4

Calculatea from Equation
{16) in Tabie 3 wicth Aciual
Vs’ RS y=1,0c=.5

V1 Vil

611.4 352
1535 783
404 228
876 452

3]5 159

533 412

687 565

378 315

234 106

489 458

254 133

2984

4015

—— e |

Iw»@‘u e L“\'
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this case, however, because of the wmtch fuwer depreciation rate in this seclor, in

capital sorvice flow ecuivalents the effoctive capital service yield of

-

- ternms of
this sector is Tiksunse seriously overescimated. In contrast, 10 was suscected
that the ICOR for sactor 12, other services, was seriously underestimated ang,

- —_—

A " therefore, that the measure of the existing capital stock in sector 12 given in

colum 2 of Taile & is unreaiistically Tow.
Given the dubious quality of these estimates,lwe subsequéntiy revised thess
estimates cdownward as part of the calibrating process, speéificalWy by solving

for KS in equation (ib) in Table 3 given the base data on Rs’ V., the labcr snares

g’
in.malue“added“ghs:andfaésumed rvalues .of x{y = 1).and o. The vesulis.of this
alternative calculation of KS are given in the.third column, column B, of Table 8.

Other changes that wers required in order to carry out the above chancas
were the following:

a. The items in row (24) of the Egypcian SAM in Appendix Table A-1 - govern-~
ment sales - are redistributed to the rows (primarily (1), (4}, (5} and (7)) re-
presenting the forms - which the government trade sales take. The commodities
exported directly by the government trade organization, i.e., 17 miilions of E.L.
in sector (1), 2 millions in sector (2), and 100 millions in sector (3), are ag-
gregahed.-with~real ~enports y «column-(26)- -of the ssame -table; -the remaining purchases
of government trade, column. (24}, are aggregated with household consumption, ac-
cording to the distribution discernible from row (24} and the commodity composi~
tion of these elements in column (24) of the ngptian SAM table.

b. The items in co]ﬁmn (25) of the Egvptian SAM, “pr{ce differential®, are
removed from the real flows affecting the commodity balances, etc. but are incor-

1)

- porated and used for computing the sector]Fpecific‘export tax rates in the Td.,
matrix, i.e., the malrix of sector and commodity-specific tax rates on domestically

- produced goods.

. L

!
el - - - - - ¥
Although thase differentials are not called export taxes, arising instead &4 5;}

—
e v




from the difiorontial exchange rakas attached O t? ase "traditional® export itoms,
they play tha same rolte as exsorn taxes and, therefore, are breated as such in

our medel.  lie feel Ehat this procedure is mere correct than the srocedurs uiilized
by Lckaus, kclarthy and Mehie-Elain (1978). however, since in their trecfment
these differentials sarve as real flows, this change results in aggregate demand
beiné tess than aggregate supply by exactly the amount of these export taxes. In
order ta agrze with the SAM table "solutions" for 1973, therefore, we have had to
add these amounts into Aggrega?e Demand exogenously as “XSEXOGENCUSDIFFERENCE"
which in the program is.called “XSDIFF". Likewise, since the Egyptian SAM table
does "not “Includiprthese diFferentizly-as-tme-revenues, hy -adding them to

export taxes we make total tax revenues and hence government savings turn cut fo

- be higher than those reperted in the SAM table by axactly the amount of these dif-

farentials. Therefcre, in order that our solutions agree with those of the SAH
table we also introduce these differentials as exogenous subtractions in the gov-

ernrent savings eguation.

C. The direct taxes in row (32) of the Egyptian SAM are treated as profits
taxes for the producing sectors, columns (1} - (12), but as jacome taxes for the
household classes, columns (15) - (20):

d. The household class -elements of the import tariffs row, row 28 in the

Egyptian SAM, are inexplicably missing despite the presence of the sum given in

column (21). Therefore, we have had to estimate thase components.

Estimation of the Consump+1on Function

After the consumption taxes and impgrt tariffs (net of subsidies) have been

added to the total expenditure {i.e.; U/ price multiplied by the quantity consumad

of domestic plus imnoried) rows of the househcld expenditure columns for each of

ot

the six household class columns, i.e.,/rows {15) - (20), in the Egyptian S&H for

1976, Ltha cxpengiture sums of the Touest 604 of the ponulation in both urban,

T ]
|

I



coiuna {35}, and rural, cotume, {8}, % ?i-pc , car by compatod.  These grouss
: i Ctie

are coasidored to ba living at the subsiskance level=: henca th¢ig per capica

] po SBINES . ,

expendityires are dofined to te subsisiencs expendizures. The second income (33t

lass) greups in urban and rural areas, i.e2., coluans (1) and {19}, hava haif

K]

[g)

s many poople and haence are considered to have “subsistence expundituras"

ar

in each category ccual to one-half the subsistence expenditures for columns (13) and
(18). Similarly, for the top 107%, i.e., cclumns (i7) and {20), "subsistence expen-
ditures" arc defined as one-sixth of the subsistence expenditures of columns (¥%)

and {18). Such expenditures are then compared with actual dispcsable incomes.

-Any..excess..of «dispesable income.for.one of these hausehold classes over subsistence

exnenditures for that class is defined as discretionary or supernumarary income

¥S. Similarly, any excess pf actual expenditures over subsistence expendituras
for any househoid class c¢ in any commodity class i is defined as discretionary
expenditure of that household type and commodity 61ass The marginal pro-
pensity ogﬁspend of that bouseshold type on that commodity type, Cier is measured ‘“
S. .
by ¢;. = 7§i£' Ys
Knowing the vajues of PC

) for the base period from the assumption of PS = mek =
Pfe = 1 and the previously meggured tax rates, this method provides a convenient
way -of ~estimating “the -subsistence - andwdiscretionary expenditure components, and thus
thé paramcters Tie and Cie for the linear expenditure system, equation (29) in Tatle
3. MNote that the allocation of consumption in physical units will, however, be in-
fluenced by relative prices as well as the level of income.

Virtually all the remaining parameters in the system can be estimated as sim-
pie guantity or value shares. The user can 1ist the dataseries in the sample data-
bank for Egypt to see the values the authors have usad for these parameters.

The Egyptian SAK for 1976 given in Appendix Table A-1, together with ths a-

foramentioned modifications, provides ail the data and parameter values required

for implereating the preototype version of GIM given in Yable 3 above, other than‘%ggigf

L
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o

ubica and $o o, The values of which

oo

v values he (she) wanes.

w

have sirmly hren aeswinad. The user is free to chosse whatev

Gur ssoumptions -2 that all the camaining .paresators dn the system are egqual o V////

unity with the cxcepiion of the'elasticities of substitution in the preduction Tunc-

tigns which are equal to cn=-hair.

A5 mentioned-earTier on, we consider the calibration of the model to the base .

year data, i.e., that Tor 1976, to be absoluieiy essential for debugging purposes.

Tha calibration routine provided in the package allews the user fo overide the

values. calculated by the model with exogeﬁous]y givén values, e.g., the actual

valuas for the base year. This procadure allows the user to debug and test out
the model one component at a time. Finally, with each of the ccnponents debugged,
the whole mode] can be allowed to run freely to see if it generates the corract
values of the endogenous variables, given the actual base year values for the
exogenous and predeteymined variables.

Qur own experience is that this process takes a considerable amount of time,

toiiger than is generally anticipated. Yet it is essential to Ffollow it through
to its completion if indeed inadvertant errors in $pecification, estimation, measure-
ment and so on are to be avoided. The base year daté, parameter values, etc.
for the Egyptian prototype are all available in the databank and can be obtained
with the proper comands,
Eariy on in our experience with the prototype model, we reé]ized several
weak points in the basic model, Model 1. The principal difficulty arose from the
Iops#ded and unrealistic functional disiribution of income shares resuiting %rom l///

the Egyptian SAM even with the above modifications. Specifically, the capital

shares tended to be extremely small, the CES functions with these unrealistically small

shares being excessively sensitive to vary small changes in K, the very item that
is mast-diFTicult o .esmimate precisely. To witigate this shortcoming we modi-
fied the data base znd model in the following way. The revised Hodel is referrsad

o & "odel T toditication 1" or “Model 7 MI™. g%%

s b

[
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© frem row 41 columns 156 - 20

The puraose of xhis-modificavion is to more veslistically represent the re-
lative contvinutions of canital and labor and the indirect way in which privais
sector preiits are redistributed to households.

Since the SAM table reproduced in Appendix Table A-1 included private pro-

fits along with wages directly in household. income, in order to separate out pri- -—}

f
vate non-labor income, we utilize the tables provided by Eckaus, McCarthy and

Mohie-Eldin (1578): §pecif1ca11y, we take the sectoral values of Private Value
Added from the first table in Section 5 of their report and then the shares in

private value added of capital dnd rent from the third table in the same section.

© We then subtract the resulting estimates of private non-labor income from house-

hold income (row 21 in the SAM table) in order to arrive at a new series for labor
income that excludes privatz profits and rent. On the other hand, the excludad
private profits and rent are added to the public sector profits (row 22 in the SAH
table). These calculations are shown in Table 9.

Next, in order to disaggregate the revised wage income figures into the six
household classes we utilize the Tifth and sixth table in the same section of
Eckaus, McCarthy and Mohie-Eldin which provide datz on the shares of each house-
hold class.in the value added generated by private labor, capital and land as well
as labor in public enterprises of each productive sector. These shares are multi-
plied by the private non-labcr income data provided in row.Z of Table 9. The re-
sults are shown in Table 10. The values are thén subtracted froﬁ the corresponding
Figures in rows 15 - 20 of the SAM table to yield the sector - and household class
- specific figures for lahor income shown in Table 11. '

Employment and wage rate by household class are calculated as follows:

(1) -Ewployment qds.oblakned-by.ividing .:xotal fnceme .of -each household typs

[&)

f tha SAM table {Aopsandix Table A-1) by the correspending

“income per earner” figures 3T the bottom of ihe SAM table. " Thase figures are
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[ SRR

Cenecept

: 2 Yalua Added Generated 161 459.6 109.9 240.5  93.7 110.2 67.6 38.2 53.
' by Private Capital o

Capital 21

t) Vzluae Addad from
Lebor

Yelye Addod from

Cznital and tand

[,

i

Tahle 9.

Sectors
1 Z 3 1 ) 6 7 8 9

Private Yalue Added 289  731.9  Z02.0 A38.0 133.6 180.7 109.5 75.7 57.

v irciusive of Private

» [Household Value Added 302 . 756 202 438 150 277 274 170 75
A7 W
AT £ .
o0 141 295.4 92,1 197.5  56.3] 166.8- 206.4 131.8  2I.
e
o
176 510.6 109.9 240.5 107.7 163.2 362.6 122.2 302.
e S T . e ——— e
. , -t
A W 330 94

Source: ko (1) fvom fckaus, MeCarthy and Mohie-Eldin {1978, Section & First table) -
noe {20 From Eckaws, MeChrthy am! Mohie-Eldin (1978, Section 6, third tabie)
b (3) Row 21 in Appendix Table A-1
Pows {4) and (5): See text.

< « 1

Derivation of Labor and Non-Labor Incomes by Sector for Use in Modification 1

2

8

10

28.2

17.3

193

175.7

278.3

11 12

“123.9 1093,

74.3 655,

125 3962

59.7 1306,

83.3 74z,

—_—

[ Ao
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Table 10 S("’/

2 /

UGJ!H Ql’({'!f‘,l

hon-Yage Income Meeruing to Household Class by Sector for Use in Modification 1 3’“"AW-15'2 L

s
Sectors
2 3 4 §, 6 Z 8 9 10 11 12
i\ 0 0 0 4.3 16.5 10.1 %.7 0 2.6.  14.9 131.1
0 0 0 0 32.8. 38.6 23.7 13.4 16:1 6.1 22.3  195.7
0 0 0 0 46.8 55.1 33.8 19.1 37.7 8.6 37.1 328.0
%‘Nﬁﬁb
20.4. 72:1. 14.7 28.0 0- 0 0 0 0 0 0 0
, 1"3\‘%
60.4, 184.7 44.3 gz.4 0 0 0 g 0 0 0 0
ﬂn“
/0.2« 202.8 5¢.9 120.1 0 0 0 q ] ] 0 0
. v A0 : o
151.0 45Q.5 109.9 240.597 93,7  110.2 67.6 38.2 53.8 17.3 74.3 655,58
e 5l e i1 s 4 et 4,8 213 %33 mas
H | 1
Jee Llext
¢ ' “ A
L3 < B }

=}

[0
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Table 11
Lapor Income by/Sector and Household Class for Use in Modification 1
Household Sectors
Class [ 4 5 6 Z, 8 g 10 H 12 Total
1 0 0 0 0 26.47 78.36 76.69 30. £6. 0.93 49.76 18.18 500.133 322-?3@
2 0 0 0 0 12.38 51.27 65.41 22.07 12.32 55.16 17.82 450.26  £86.6%
3 0 0 0 0 17.45 37.%7 64.31 79.17 7.95 5‘70778‘ﬁwlﬁ.70 35h.61  Ba&5. A
o) f-"" B qo’’ e ,\a,"w T
4 N 10474 247079 75.61 152.29 45’ 0 0 0 0 0 0 0 0 550, 42
' . .
A :
b 26.81 55.37 14.21 35.89 *’Jf 0 0 0 0 0 0 0 0 132,20
3 A2
W s
# .45 22.24 2.28 9.31 0 0 0 0 0 0 0 Y] 43. 2,
yt.o . 1\ . . pos 1
Tctal e 295.4 92.1  197.5 ~ 56.3 . 166.8 206.4  131.8 2.2 175.7  50.7 1306.2  2831.1

—
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(2} The wasze rate is obiained by dividing the total laber income (the "tetal!

o

colura in Table 9) vy the numbur of earners calcul..ed from row i ocf
The results are given in Row 2 of Table 12.

Sectoral values for the average wage rataes Prs are calculated by muitipiying
the shares of esach household type in aggregate Tabor income of each sector Trom
Table 11 by the new wage rates given in row 2 of Table 12. The rasults are given
in Table 13.

These adjustments also require adjustments in the tax rates for profits.
~Fhe «ta‘xdrfa.%esqon-p;r'oﬁi.ts.,under.,.the~nev1~.def1' pition -of profits inclusive of private
profits and the tax. rates on income alone are both given in Table 14. ATso shown

rin Table 14 is the distributiun of profits among six household classes, government
(in the form of prc fit taxes) and retained by enterpmses.

-, ] I8
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!
A rbw (,.;w- non-daldve X alonar

-

E. .Updating the Egyptian Prototype GEM for Sequant’al Solutien

The updating process uses the general equilibrium selution values of endoge-
nous variables as a starting point. The model user is required to update the
exogenous variable values which will be taken by the moc-le] “for-a sequerrtial solu-
t{on.

The model user must have information about:

. how the aggragate invesiment generated in the GEM solqt'ion for pericd
t is distributed among the productive sectors becon.m'ng part of the capital stocks
of these sectors - in period t + 1, '

the sector - specitic rates of depreciation,

~

the growth rates for the agaregate supplies of the variable Tactors,

e the growth rates for exports by sector, and of net Factor income from abroad i'. -

e,/ the sectoral price indaxec of world imporis,

e the growth rates of Lhe sectoral values of the techpnical efficiency {"f
pur

AR LLY‘ b ! &
)




S, U VO U |

Ewp fgymant: 'and Hajge Rate by Fousehold Class for Use in ilodification 1

Household Class

1 2 3 4 5 6 Total
feployment 3.999,386 1,999,644 666,555 2,168,395 1,584,058 539,451 11,357,468
{RCSUPPLY) Ho. o 2. 0T - T (s P
G- T ) 5 (.67
Wage Rate 195.60 343.41 968.36 137.19 137.19 137.'[9J
T
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The Average Effective Price of Labor by Sector {PRS) for Use in Modification 1

i

.7428

1901

.0671

2

7373
1874
0753

149.78

3

.0248

157.49

Table i3

4 5
0 .4702
0 .2199
0 3099

71 | 0

1817 0

0472 0

152.92  467.89

6 7 8 g
L8698 .3716 - .2319  .0439
.3074  .3169 1674  .5811

.2228 3115 .6007  .3750

0 0 q 0
0 0 0, 0

0 0 0, 0

413.42 483.47 €85.14 571.66

10 N 12
.2832  .3783  .383}
3140 L3515 L3447

L4028 L2702 .2722

0 0 0
0 0 0
0 0 0

553.68 456.62 457,16
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Distribution of Profits and Revised Tax Rates for Use in Modjfication 1
e e - Sectors e e g
* 1 2 3 3 5 6 7 8 9 10 41
T 4 e
: Loﬁ' 0 0 0 0 | 0.1062 | 0.0854 | 0.0242 | 0,0466 0. |0.0094 |0.1739 ! 0.1555
L] ggg- 0 0 0 0 | 0.2472 | 0.1998 | 0.0568 | 0.1097 | 0.0509 | 0.0219 | 0.2677 | 0.23
S e D
=y 318' 0 0 0 0 | 0:3527°| 0.2852 | 0.0809 | 0.1563 | 0.1194 | 0.0309 | 0.4455 | 0.3302
|3 ﬁig' 0.1727 [0.112 | 01338 [ 0.7164 | 0 0 0 0 0 0 0 0
Ll 0.3432 | 0.3617 | 0.4031 | 0.3842 | 0 0 0 0 0 0 0 0
j i 0.3989 | 0.3972 | 0.4631 | 0.4994 0 0 0 0 0. 0 o b o
'Yafits Retained i ' T y
¥ Enterpiines - | .05 | 0.0990 ~ — | 01055 | 0.2743 [ 0.7064 | 0,6674 { 0.7885 | 0.9378 | 0.1080 ! 0.1032 |
S NS i A IS bl W i WA
G'?rf’i'l el i | I
Prais - —~ - ~ 10.1884 | 0.1553 | 0.1317 - .} 0.0612 —~ = 1 oeer
(v f"‘:t-:-..‘); v ’ ' S -
Lt SN S R . 1
Total Profits | 1.0 1.0 1.0 1,0 | 1.0 i.0 1.0 1.0 1.0 1.0 1.0 L_j:ﬁ["”"j
llousahold Types
1 2 C3 4 5 6
Incorr Taxes '
PN 00634 03252 0522 00532 .02937 5254
l P
® ::‘ ; \ i 4 3




() the urolth ratss Tor goverssnt cossumoiion, by sector,
i the Tovels of uet Iransfers belween sectors.
Ve have ohtained lhis indormation Dy consulting and combining various Sources

for eich subsaction above.

- he Secteral itai Stec
W 1. The Secteral Capitai Stecks

Planned allocations of investment over the périod 19731980 were taksn from
the projections used by Ali MNassar of the Instizute of Natioﬁa} Planning. Since
Nassar's projections were for sectors specified according to a somewhat different
classification, the following adjusiments were made.

FF?wétfﬁNassaﬁiswproﬁectiens&for?agv%auﬂﬁuweARsuawwhele»wene;bnoken,down into
the four separate agricultural secﬁdrs distingﬁished in the prototype version of
" GEM, according to the propertions of the estimated capital stocks of these four
sectors for the base year 1976 shown in Table 8 above.

Second, his projections for- “industry and mining" were aggregated with ihese
cf "electricity", and then broken down intc the three industrial sactors distin-
guished in our model, i.e., sectors (5), (6) and (7), according to the estimated
proportions of these sectors in total industrial capital stock, again taken from
Table 8 above.

Third, Nassar's projections “for ™trade and finance", "public utilities", and
"services" were aggregated into our sector (12}, "other services". o

Since Nassar's plan projections revealed considerable change over time in the
relevant proportions, we have calculated separate changes for different subperiods
of the plan horizon. Specifically, we have calculated the.vaﬂues and the resulting
sector shares for each of three periods 1675-79 thought to be relevant to the first

. update, the period 1980-84 thought to be relevant to the secand upaate of the
. Egyptian prototype GEM and the period 1985-89 thought to be relevant to the sub-
- . sequent updates.

Tho resulting calculaliens are shovn in Table 15. The update program is set
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Table 15
Estimates o7 ahoss,«u»cxnr nt L, uéc&or of Dastination for Use in Updating
the Secteral Capit.® Siachks
Peried _ Assumed
1975-1979 19531562 1985-1238 "Cepreciation Rate |
Yalue 4 Vaiue % Value % :
116.4 1.74 181.5 1.52 271.4 1.36 1 :
324.2 4,85 . 533.5 4,21 756.2 3.78 .1 |
60.1 0.30 $8.9 0.78 140.1 0.70 1 %
118.7 1.78 195.3 1.55 275.8 1.38 . i
_'6]9.4 9.27 1018.2 8.06 1444.5 7.22
769.9 11.92 1835.3 14,52 3330.7 16.63 .15
463.5 w.:'5:.53; " g7, 8.5 1937.2  9.68 RE
'728.9 10.91 1678.6 13.28 3046.4 ‘ 15.22 .15
1989.3 29.76 4581.4 36.25 8314.3 41.53
156.1 2.34 252.7 2.00 404.3 2.62 .2
298.5 4.47 670.6 5,31 718.6 - 3.59 | .
2072.6 31.01 3245.0 25.67 5396.4 26.96 .
40.1  6.57 671.1  5.31 '837.9  4.18 .03
1108.5 115.58 2199,2 17.40 2802.0 14.50 .07
8683.6  100.09 12639.2 109.00 22079.0 100.00

Sour=ze:

A1t hassar,
in ihe Text.

Institute of H

aticnal Planning, Egvnk;

o

1

with modiFfications descrilb

P
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un 50 «3°to cocher ubilize the absolute levels of secior Tnvestment or the sectoral

shares. [n the update of tme Egyplizn gsrototype, we have used the sectora! sharos
. from tie second column undar the 1575-1379 psriod. Because of the assumpiicn “hat
) each &cH corvesgonds o a thres-year period, the estimates of the gross increases
E in the sectoral capital stocks can be obtained by multiplying these shares by thrze

times the annuai aggregate gross investment determined in the base peried Egyptiz
prototyse. (The multipiier of 3 accounts for the fact that the relevant investment
would be that aver the whole three-year pariod, not just the arnual average calcu-
‘lated in the base period GEM solution.) These gross increases in capitzl stock
~have--4o= be«aadadueaatheucepracraied~va¢ue of .the .capital .stocks .used in the base-
period GEM given in Table 8, with the assumed annual depreciation rates given in

the Tast column of Tabkle 15.

N

2. Tne Supplies of the Variable Factors Rg

The growth rates in the suppliies of the variable fécfars, in this case the
supplies of labor of each of the six types, are taken from -the histerical pattern.
Specifically, it was assumed that the urban labor force, household types 1-3,
would continue to grow at the historical rate of 2.51 pereent per annum, while the
rural Tabor~force, househgtd types 4-6, would continue to grow at 0.67 percent
ney annum. The updating of the supplies of the variable factors novmally reguiras

- that twe other adjustments be made as well. First, it requires the upward adjust-
ment of each row of fhe “Hage Bil11" matrix by the corresponding percentage increase
in Rs. This steo 7pu]d be required in order to preserve comparability befweeﬂ tha
solutions to Prc in the GEM of the initial period with that for the update, given

s the use of theo nofmalization rule that is used in the caTibration process wierein

. Pro 15 initiallyfset equal to unity.

. liowover, 17 one wanted to simulate an increase in the qualiity of aber

rathior than oo quantity of 1zbor from one pericd to the next, this wage LIT?

P o - o~y
agjusteant can

»——




—— i amm e

sion of G

variables reauired,

Tiore was an inprovorant in the sabisfaction of basic needs of werkers of skiil
class ¢ in peried ©, o.9. throuch better nutrition, fnat woulia de expacied to
increasc labor productivity (tranzlated into the effective supply of labor) in
nertod T

]

Socand, sinca the percentage increas2 in lgbor force may fairly realiscti

l'\

ally
be assumed to be apprcximateiy equal to that of population of each nousehold class,
the subsistence component of consumpticn of each houszhold class alse needs to

be increased by the same percentage.

These adjustments are made gutomatic in the updating process.
3. Secteoral Exports Es and Foreign Transfers TRey

Utilizing historical data provided in the Statistical Appendix to the World
Bank Report for recent vears,-both in value and quantity terms, we have calculazecd
the historical percentage growth rates sapwn in éblumns 1 and 2 of Table 15.
Based on these calculations plus informed judgement about future prospects, we
have arrived at the assumed annual rate of growth in sectoral export quantities
and foreign transfers (mostly remittances from Egyptian workers azbroad) given. in

column 3 of the same table.
4, Remaining Assumptions for Updating the_ﬁgxptian Prototype GEM

For government consumption we have assumed for simplicity that consumption
of each domestically produced céméonent of aggregate govermment consumption would
grow over the plan horizon at a rate of 8 percent per annum. We also assume that
the prices of all types of imports would rise by 5% per annum and that the overall
domeétic rate of inflation in P would be 10 percent per annum, The technical
efticiency parameters, e are all assumed to grow at 1 percent per annum, and the
transfers from households to profits (social security) at 4 percent per anpnum,

Using the base period values trom the databank for the Egyptian prototyne ver-

13

My, the update program itself 15 able ic update the values of all the

=

q
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Historical end Prodocted Grovth.-Rakes of .Sactoral«Exports and
Foreign Trancfers for Use in Updating the Prutotypo GEM
1 . 2 3

Growth Rate in
the Value of
XoOTrLs
1971-1975

Growth Rate

Export

Quantities
1965-1074

in

1 g.2% -58.8%
2 94.5% 72.2%
3 27.6% -29.2%
4 159.0% 126.3%
5 155.2% 214.9%
& 101.0% : 0.0%
7 108.8%
8 _ -
¢ 1876.0%
10 1070.5%
11 -
12 244.5%

. Foréign Transfars 278.1%

. {Remi ttances.)

Sources:

Calcuylations in column 1 were based on the foliow

Bank's Stavislical Appendix: for secikors 1, 2, 3
sectos 5, 0 end 7@ Tabie 8, 15, and for sectors

tars:  Tabie 3.3,

5, 4, 9:

Assumed Annual

Rata of Growth

in Export Quantities
over Plan Horizon

-5%
10%
0%

10%

0%

cf
20

12%
10%

ing tables in the World
Table 3.7 for
10, 12 and foreign Trans-

96

a4 Sl



-relaticaships as Tar as -foreign assistance.efrgct

LT . e i e - |

for and of

Feeomnpasc of this secuion 1s o provide auidelines Fapr suceagtions

T2 Wie ucar an the weons of imple untino alternative sparificaticns of tha medelling
sysvem.,  Sinca the GEM specification s consicerably more compiicated, and most
of the GLii featurss that are transferable to LP can be converted to the LP format

rathier easily, we concentrate on the alternative functicnal forms and procedures

ihile the Key feature of the modelling system providad is flexibility, theare
is of necessity scﬁe Timit to the flexibility provided. The limitations were
spelied out in Section III b above. .

Perhaps the most important thing the user can do to understand the workings
of the GEM model and its iterative solution strategy and also both how the speci-
fication can be changed and the Timitations on what can be modelled and changad
is to gain familiarity about the order of the calculations made by the medel in
arriving at the generzl equilibrium solution.

Table 17 presents the order of the calculations. We cannot overemphasize

the importance of the user being familiar with this sequence of operaticns.
1. -ATternative “Specifications -of Envestment

In both the general specification of GEM and the detailed specification of
the Egyptian prototype given in Section IV above, investment was specified as beaing
savings-determined. Given the well-known sensitivity of GEM-type models to the
spacification of savings-investment relationships as reflected for example in thz

recent symposium on the subject in the Journal of Development Econgmics [Bruno

" (1975), Taylor and Lysy (1979), Lluch (1979)] and the particular importance of such

ar

1)
e

concernad, we deon 7t es-

pecially important to provide the usay with fizxibility in the specivication of rouw

aggregate investment i1s deterinined.

-

91
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Table §7

Purcracers’ Prices of k) Pa.. = P (14 13’1 ) for each 1,j.
vomzstical iy Produced v J

205008

Domestic Prices of (14) Pmkj = me Ffa {1 -_:‘.kj) for each k,j.
- Iaported Goods .

_ oome w0 Pd. \ “iks

Substitution Between {(3) == = |5
Imporied and Demestic s d; Ps

— i ks _1is _

Fixity of Input-Outrut (2 a, = §X =ytge = dfs T
ol is
Coefiicients s S s
"Tor each i,s=1,...,12

I . i -
Interindustry Cemand (6} M = I M, for each k = 1,...,12
Tor Imported Ceommodity K 5 :
Interindustry Demand (5) xi=x X for each i'=1,...,12
Tor_Domestically .Pro- s
-duced ‘Commadi ty

T Ly pd._-Zm Pm_. p*
By Pormi %s%s Tk Tks ks, =
‘ ) . =. _ . T m .
'?féethe Price of Value (7) 577 7 }-_:. d;g My rs
dded
/___
/ for each s.
/
/;
Jowestic Value fddsd 4) d._/=(1-%¢ )= A1-2d, - 2 )
for-Unit oF Gress Quiput { "",! ( i A8 4 1S o ors
s/ tor each s = ] il
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Prices
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X )
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in 0

2
ce

Demand Function for
Yariable REsource
Type ¢

Aggregata Demand for
Variable Resource
Type ¢

Aggregate Supply of
Yariable Resource
Type ¢

~Ru 1Emproyment

Equilicrium

Unit Profits

Sectoral Profits

(22)

(23)

(24)

”@25)

(8)

(9)

-F- = }; ] P",

< S 5
?rs =z DirPr for ezch .

¢ = L
— =P . "]/Q
(1-a__)K tkP o/p

PD - rs T§ r? _
s T oo olptl, o/etl pjotl_ p o/t

P~S Ys “rs rs rs

for each s.

Pr ce's
RD = RDZ ho S for each ¢ and s.
s cs Prc
D_ ..D .
Rc = ; Rcs for each c.
\
s_ 2 -
Rc = Rc for each c.
Y .Suzz“' g - -
RS RE for each c.
T = vad "f PesPes

for each s.

= X = ‘Y- =
I =w_X PVSd Xe ZRCSPFC

.-
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rext Investment

investment Breakdown
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Dorestically Produced
Investment Goods

Imported Inveszwent
GOOuS

Noeminal Imports

Imports of Class k
Aggregate Imports

Aggregate Demand for
Domestically Produced
Commodity i

Aogregate Supply of
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reo sltsenative provided to tho originil savings-detirmines specifing-

tice ¢f investment (in equation (41) in the detaii=d specification of the r:.in-

ire 0
typ2 versicn gitan in Tehlo 3 above) is the following spacification of an indepen-

dent irvestment Tunction

I=1

£

e+l -
This function says that actuaj investment would be equal to the base value of in-

. A
(uuPt 163P /MEL. ) TEIHET 2
G GDPO ki‘ltlo

vestmentg I0 multiplied both by the ratio of GDP to its base Qalue tc an assumad
‘exponent C1Gop? and by the ratio.of the Keynesian marginal efficiency of investment,
cMEL, o HEstthase - va’ud”to angthersexponeit,” theth uEﬁLfﬂGPLS wesenting “the
elasticities of investment with respect to the GDP and MEI, réspectively. The v/(/
Tatter exponent is expected to be nagative, as the higher the Tevel of investment:TP .
the Tower will be the marginal efficiency of 1nvesLment (which is in turn derived :.aiéak

from the marginal erf1c39ncy af capxta]) The GBP term may be interpreted as an

econow1c ‘activity . index that serves to signal investment. ‘*'x “J’Fwéuﬂr . gp*ga
ty. 0s estnan v"‘ -Hw_fépxe{

Since the user nas with this specification to specify the relevant e1ast1c1-

ties as well as the base vajue of investment IO’ by setting the elasticities equal
to zers, the user can make the level of investment completely axogenous.

The-second -alternative- #s-similar In~specification but -involves, instead of
a profit-rate determined marginal efficiency of investment, an "interest rate" IR
which is £o be a price that would be adjusted iterztively accordjﬁg to the relative

size of the excess demand for savings. ,/

GDP IR

& -
I. =1
t 05 0

‘where IR may be thought of as an index of interest rates whigh would be adjusted

relative to its'base period index vatuss (1.0} as follows:



brium in the commodity markets. . -

163

wharn IRt and I.€ ] ara Lhe value of the inteorest rate 2 jterations £

':'IP is

represents the sxeess demand 7o investwment relative

respectively,

the damping factor set escgenausly by the user, and

-k

0 the aggrazhie suppily of
cavings in period t-7.

It nas been our experience that the latter specification may be especially
usefuil in assisting in the achievement of convergent sofuticons, in as much as

savings-investment disequilibrium is what often impedes the convergence to equili-

Hence, considering these alternative approaches to the original specification,
the user fias the ability to simulate behavior of the system under a wide range

of assumptions about savings and invesiment behavior ranging from extreme savings -

determination of investment to investment determination of savings.

The user should also realize that, by varying the parameters of the factor

dsmand functions, and of tiie subsistesnce and marginal propensity coefficienis in the

final demand system, there is also a great deal of flexibility inm the spec?ficé-

tion of savings.

2. Variabie Labor Supply

Instead of assuming the labor supplies to be fixed exogencusly within any

period, the user can cause the model] to generate supplies of labor varying with

* the real wage rate, income per capit&\e‘the wage rate structure. The user can

-

Nt

further specify the magnitude of.the infiuence ¢f each term on the suppiy of labor

of eacn type.

The variable labor supply eaquation for skill class ¢ is:




Aive-<ko-dts :hase-value. The~elasticity .attached.fo this xariable, ar

Tha Tebour supoly of licor Tope ¢ is thus %7 baze value, RX , scmird umords
base

oy dounwats by the Inrce ferns on the richt, each sudjzct o 4 possiviy dif-

ferent 2alasiicity, Let us examinz each tamm separately. The first term is the

ratio of the current weighted averags r=a;-"ag rate to 1{3 base value. Tic
elasticity of I8 .1 should be expactad to be positive, the term as a whole cap-
turing the extent e which the cverail labor supply or iabor force participaticn

rate increases as the overall real wace rate rises. The seco:d term involves

the level of per capita real income (from all sources) of househcld class ¢ rela

w2 should

ba non-pesitive and would reflect to which tha demand for leisure increases (and

hence labor supply decrsases) as per capitz real income rises relative to its
hase value. The last term represents the influence of the relative wage rate
hetween classes, specifically the ratio of the real wage rate of class ¢ to that
cf ciass j relative to the base value of this ratio. Its e?asticity, cris )
wouiﬁ be assumed to be non-negativae. It can be interpreted as representing t
decree to which workers may move from one Tabor class to another. Since in the
shert-run, i.2., within a period, it is unlikely that workers will be able to
change skill types, and since in our ‘Egyptian prototype version.cf the model
ryral-urban labor markst dualism has been postulated, the only case in which
interclass mobility would seem reatistic is between class 4,unskilled rural Taber
and class 1, unskilled urban labov. All other forms of migration are handled
only in the interperiod updates of the Rsba ce values,

Notice that the case of 2 fixed labor supply can be obtained by setting
all the cias;icitﬁes in the equation to zero. Likewise, tha supoly of labor

can be made sensitive T only the overall rzal wage by settinag “Pz} to some

postive valug but oM the other elasticities (o zero.
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J. 0 Arbaomativae Spacifications of Price Level and Relecive Price Adjusaucnts

In the basic specification of both the general and provetvae versions of &5,
the price lavel P and the price of forsign exchanga Pfz have Leen assumed to be
exegenously given, but with the individual product and factor prices variable.

First, we need to explain how the price adjustments, which, as explaired above,
are a key pari of our iterative sclution strategy, are made. Second, w2 will ex-
plain how the flexibility of product prices is matched with the exogeneity of the
aggregate price level. Third, we shall expfain briefly some additicral options
at -the-disposal«of rthewuser..

As noted in Table 17 above, commcdity piices are réquired relatively early in

the overall czlculation procedure for GEM. OQur procedure is that the commodity

price {ia producer's nrices) of commodity s for iteration t, PS £ is as foiicus:
- 2

0 S
X - X
- o s,t-1 s,t-1
Ps,t Ps,t-1 ¥ APS xS
) s, t-1
D .S /
fst-1 " %51 .
where 2 g > is the excess demand for s relative to the aggregate sup-
X
g g‘t“.l
ply of s in iteration t~1. "'The A 1s a damper factor which is set gxogenously
—_— . AL
by the user according to various guidelines that will be given below. These Ap

s
are refarred to as "Sector Price Flex" in the program, In addition, the user is

able to specify threshold Tevels of’disequi]fbrium which must be exceeded for the

price adjustment switch to be turned on.

Optionally, the price leval of GDP which is, of course. a weichted averace
e g i,
of the individual Pv_, the wejaghis being the shares of sectoral value added in
. ]
agareasie product, can be given exdogencusly. If so, the above adiustment orccess

is uscd to obtain the vector of values of PS for iteration t, Pst, s = 1,..12,



afurcientioned weiohuw) f5 then computed via dquation {15) of Table 3 and com-
pared with the arcrenously specified P, The Ps vactor is then scsied wp ar down
3ﬁ‘. s¢ as to waintain consistency betusen the computed weighted average price laveld
) and the exngenousiy specified Tevel F.
The user is given the flaxibility, however, to turn off the switch for the g;u3:_

H
excgerously given price level, making all commodity prices fully flexibie not just *t::&
. 50 -

.in relative price terms but also in absolute terms. When the switch is on, it is \ ;3;
S

only the prics vector Ps’ s =1...12, given P that is used in the calculaticns of
iteration t.
The factor price adjustments are obtained by the same process, i.e.,

S
c,t-1

1 D
Rc,t-T - R

Pr . = Pr_ + A ~
\:gt"]_ PPC R.b

ct
e e e - --_:_._- ::-_:._.g .cJt-T? 7

)

To more realistically model surplus Tabor conditions wherein the real

wage rate is fixed at a subsistence Tevel, the user has the option to limit

the fiexibility of the wage rate to the upward dirvectjon and/or to m)n ?

Tabor markets. Thus wage rates can be made to be inflexible downward in the

case of excess supply of subsistence-type labor,
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In Section 1 ahove wo have specified thot in ihe altarnative spocification
in wiich investmon® is sensitive to changas in the interest rate index, the interest
ratz index would Le adjusited bolusen iteritions in exactly the same way.

Finally, because of the relevance of the foraign exchange gan to changes in
net foreign assistance Tevels, and the possible inflexibility of some of the com-
panents of the demand and supply of foreign excharge, especially in certain formu-
lations, the user is provided with an option whereby the exchange rate, Pfe, couid

be endogenizad, according to. the-now famiiiar adjustmant mechanism

M~ BN - NFY - 2TRp)
Pfey.= Pfey g *+ Apga |-
A

PENNFY 4 TR
o

t-1

Because the institutional arrangsmentis whereby and wherein foreign exchange
equilibration takes place may vary considerably from country to country, it is ‘
espacially important to provide for user flexibility in how foreign exchange dis-
equilibriun is to be rectified.

A second alternative would be something of a compromise beiween the fixed and
flexible exchange rate. For example, the exchange rate relevant to exports might
be fixed while that on imports allowed to vary until equilibrium is achieved. In
the latter case the flexible portion of the exchange rate might be interpreted
as either a floating rate applicable to imports or & variable scarciiy premium on
imports. In the latter case, since the tariff rate would apply to the value of
imports inciusive of this premium, the moéeT would allow the government to tax a
certain percentage of this premium. In?ée& the mode] user would be encouraged to

adjust the import tax rate so as to realistically reflect the degree to which the

government is.successfu1 in taxing such premiums in whatever Torm they may do so,

.G, , a1 the <Torm of hicensing fees gollected-on sales of -import Ticenses, by auc-
" tioning Yeoreign exchange or the impgricd goods directly.- In those circumstances

in which foreign exchange discqui?ibrid are treated on a more ad hoc basis with

L | ’ - JBY
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varving effoctive exchange rates boblween seciours, iv will b 309

o~

these situations by changing the exogenously determined sactor-spacitic tasiff

-

rates, Wnile at least onc set of meodel-buiidars [Jervis and Rebiangn (1577)] nas
advocatad intrcducing a rationing-incidence ratio measured by the ratio ¢ actual
imports (or foreign exchange avai!abi]ity) to desired imports (theze levels con-
sistent with the preva1?1ng relative prices of imports), we have intentionally
avoided this sasc1f1cat1on, The reasgn for our reJect10n of this spacification

is not that it is unrealistic but rather that it requires producers to be "off"
their production functions, thereby jeepardizing the validity of the gener§1 |
equiTibrium character that is the centerpiece of the GEM mode. Although in

their work Dervis and Robinson skillfully limit the scope of such departurss

from aquilibrium by introducing the device of a flexible utilization or efficiency
paramzter, such an option in the hands of a less skilled and expsrienced user 0%
could get the user into censiderable trouble. Moreover, to our kncwledge there
would be presgﬁous Tittle but pure guesswork involved in measuring the degree fo
which the efficiency parameters or utilization.ratios would respord to the degree
of'import rationing. To our way of thinking, sooner or later and in one form

or another the effective cost of those imports winds up being raised in which

case -the f!exjh]e Amport .premium yersion, would.seem more.realistic.

»

4. Alternative Specification of the Commodity Markets
The basic model and the Egyptian prototyéa version both assume that all com-
modit-y markets are characterized by perfect competition. Alternatively, the
user imay wish to specify a certain degree of. monopoly power %n a certain sector.
Specifically, the user can specify a percentige markup between marginal
cost and price (or 2iternatively wedce hbetween price and marainal revanue).

iheawnopelistic.eanloverwill thus -demand laber-only up-to-the point of margihai

cost and marginal revenue but will earn

n additional monopsly nrofit,

]
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from the descrintien of the GEH egLations gbose thal the nndel
an extencad linear expenditures cystem af consumption funciions to delzraiineg con-
sumpticn and savings from non-subsistence income by means o7 the uscr-supplied

marginal propensities to consume out of income. T'us consurption patierns (and

may chance as income, prices or relative prices chemne, But,

naxivaly to.any .existing.disequ 1hbrhhmyb&uﬂ an-agaregabo~redd-savings -and neal
investment. As mentioned in section 1 abova, the model optionally can maks use

of an "interest rate” which adjusts to help match the levels of real investment

3
o
and savings. The optional types of consumpticn funcltions whiuh are also sensitive
to this "interest rate" will now be described. Ezch of these types and the ZLES
function aremutually exciusive. One only can be asked for in a given model run.
There are two cormon elements in these optional consurpt1on functions.

First, in both cases the leval of real consumption is not uniquely determined hy

the level of income and prices. Rather, real consumbption is partially determined

;Jmfth the “imterest rate." ~The ‘Jevel of-savings by housendld aroups thereby be-

comes sensitive to any disequilibrium in the real savings ~ real investment market.
Second, both types use a linear expenditures system instead of thz ELES sys-

tem to disaggregate total consumption into its separate commedity components.

The marginal consumption propensities theraforae, in this case, add to uaity and

do not reflect any decisions with respect to the level of savings by any house-

hold group from their total income. (IF the user chooses this type of consumnticn

functieon, the marginal propensities provided for the ELES formulation, which

4

implicttiy include a propensity to save, will be guﬁcma+1ra.1" zdjusted to becom:

—— T o mem e meer

13
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ratainal picooaasivies cns of real consumplicn, aor iatore.)
Cre gpuione] consumpoion funchicrn fype s o Wayrestan functicon with auloncusus,

ndy

real income-sznsitive and intarest rate-sensitive ferms to find rzal consumpticn
lavels for ezch houschold group. The equational form dis:
- i A R R a.n
e = Cpe * C1c¥e * cpelR-Ry)
Tha cther optional consumption functicn is a Cobb-Douglas relaticnship where elas-

ticities influence the l1avel of real consumption by acting on percentage changes

in the interast rate, the 1ével of real income, and the price level. This squa-

ry

ticnal- form is: ) -
. o -
e N/ g Voo, \ngp e
c.=¢ c R Pe cp -
c 0cC —— L
Yco RO Pco

dith the Tinear function, the user can set the desired level of autonomous
cons imption and the real inceme and interest rate coefficients to he used in a
given model run. With the C-D function only the elasticities can be set by the

user: the base Tevel of real consumption is set by the modal.

3. Alternative Methods for Updating the Exogenous'Variab1es

While most of the updating procedures are simply accounting procedures and
based on historical trends which leave little room for alternatives, the sectoral
allocation of investment and therefore the updating of the sectoral capital stocks,
and also the updating of the labor force could Ee done in various other ways.

For each variable to be updated the user is given the flexitility to enter the
update information in either one of two ways. The primary method may be that

utilized in Sectien IV £ above whare most of the required information was entered



1A

o

-y
s J
e
#
-
(]
<
4]
bt
pa}
=
o]
-
3

atzs of growth. It may be recalled that the user was ovi-
ginally asked z quaskion énout the numoer of years thaught r2levanl £9 a singi=
pericd GeM.  The assumed growth rate entered in the updive process is aunomeitica:rls
allowed o compound Tor the numb.r of years desicnated as the length of & pnariod.
The second method whereby the update inTormation can be entered is in the form of
the Tlevels that are assumed relevant Lo the updatad GEM. Uhile the first aiterna-
tive method may be attractive because of its ease of use, this second alternative
has the advantags that the user can use any method he‘(she) wants in arriving at
the updated values of the esxogengus variables io be entered.

«Aswn0£ad»§naﬁéc¢ionHJM«abeve,qﬁhaﬂu&ernhaswzheuflexibi1iiy‘to~decide‘whether
an inéependant investﬁent‘function is to be utitized. In either case, however,

it is only aggregate investment that is determined in GEM. Various alternatives
—— i A —. e ——

may be used for arriving at the sacioral allocation of investmant.

One alternative the user may wish to employ is a simp}gﬂmo@e} for tne sectoral
allocation of investment to be used in the interperiod update procass. A simple
but nevertheless perhaps satisfactory approach.would be to use the historical sec-
toral shares of aggregate investment-as a base but to add a term that would allow

some sensitivity to the relative rate of return.

4 r 'A‘»U‘I ;‘-
T
- s M= .
st = Tsoly r =
ave

Another alternative would be to make the sectoral allocations of investment
and the capital stock updates on the basis of the relative shadew prices derived
from the sector-specific capital constraints in the so]utfon-of a single-pariod
or multipericd LP, ‘

Iﬁ the case of the labor force, rather than simply assuming that the Tabor
force,of aach household-type.or.skill-dype gategory wmould grow at the histerical

rete of growth, as we have Jdone in Seciion IV E above, some sensitivity to changes



in relative wags races betwaen such househoid or skill tyres ccula he intreducs:
into the updatc process.
For exzmpole, one could specify:
. g
Pr. \ -ri ‘
S 5 n £
R = R ]"1‘ _
ctr] ct( gc) Py
.. t
Pr . ) o . e
where ——= 15 the rate of change during the previous pericd in the price of varian:e

r ~
factor ¢ relative to that of all variable factors, 9. is the annual natural rate of

growth of the supply of factor-c, and n is the number of years in a'peﬂiod. Alter-
natively, of course, a price=sensitive supply Funciion could be introduced directly
into the static GEM of any oeriod, and im such a case this removes the need for
price sensitivity in the interperiod update. In the context of the Egyptian proto-
type, where the major distinction beiween types of labor is that between urban and
rural location of the labor- force, a function of the above type could be interprated

as a migration function.

In versions of GEM in which equj]ibrium iﬁ the labor markests is not expectsd
to be achieved, and therefore some or all of the variable resources R. are assumed
to be available in unlimited supply within the relevant range, the variable to
be updated exogenously in GEM would be the prices of the variable fTactors Prc and
not Ri. Prc would then have to be updated between pericds on the basis of perhaps
a partial adjustment to changing product pricés. |

Pr =Pr  + A (F., -
ct+1 ct ¢ ct

P
¢,t-17
where Pc is the overall consumer price deflator.
The user must realize that the above models for updating variables whose levels
are ~to-he -read in exegenousty -ars-enly-suggestions that the user would have to -set

up and execute himself. They are not part of the modei?fnq package itself. How-

ever, &s siziad above, we. feel that the user's ability to input the upcates infor-

|4
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variabies is coucernead.
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YT, FOREICK AID AND 172 MODELLING - SCHE SUGGESTED AFERTMINT

A cowpeshensive survey of the Titerature on the effecrts of foreiger aid on
recipient countries is well beyond the scope of this User’s Guide. The litera-
- ture, wergover, is already so voluminous and deals with such a wide variety
of issues as to make it impractical to survey this literature in one place
(such as the current chapter) even if it were appropriate to do so.

Our presentation will be divided into two parts. First, we identify some
of the major issues that have been raised in the literature which the preseni -~
system is at Jeast potentially capable of handling. Second, we describe briefly
'some'nf”the'mcdeTW%ﬁgﬂ@?Tﬁﬁtﬁﬁtb@ﬁatE“ﬁﬁd”bﬁfﬁ?ﬁe?th@*ﬁay”?n*?hﬁth“fhe”present -
system could {n fact be used to simulate the effects of foreign aid in realis-

tic circumstances.

A. Issues and Methods in Foreign Aid Analysis

In-studying the development effects of foreign aid, the existing Titerature
has zmployad cne or another of three different methods: (1) case studies.

(2) macroeconomic and/or cross-country empirical investigations and (3) planning
or simulation models.

Not suprisingly, each -of these different typés of analysis has emphasized
different types of effects. For example, the case studies have tended to be
microanaiytic or political-economy-oriented and to emphasize the effects of
specific foreign aid projects or programs in specific countries on employment,
capital formation, foreign exchange, inflation, resource allocation, econcmic
and social policies and social and political institu%ions, and the indirect
influences arising from them on income, growth, distribution and the satisfaction
of basic needs. Tho case studies have almost invariably been extremely broad
in their perspective and nave tended to emphasize indirect and non-econcmic ef-

kg

vects arising from very specitic types and forums of aid.
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(rarely distinouishing betwaen differant typos or forus of ald and focussing on
the effscts on measurabie wmacroeconomic variables such as savings, investmenc,
inceme and the growih thereof over time.

The planning or simulation studies which are, of course, most closely re-
lated to the present study, although often embedded in detailed multiscetorai
modals of ths optimizing variety, have also tended to focus on the more narrowly
defined macroeconcmic effects. As such the effects of foreign aid in such models
are heavily dependent on the specific assumptions made in the macrseconomic under-
pinaings of such models.

In additicn to the ditTerences in emphasis and in the issues raised between
the differant types of anaiysés that have been applied in the literature, there
are also very considerably variations within any such type of ané]ysis from one
study to the next and to some extant also from one vintage of such analyses to
the next.

'Some studies of each type conclude rather positively that foreign aid is
Tikely to raise income, employment, and growth in the recipient country whereas
others stress the Tikelihood that negative effects are 1ikely to dominate. It
is important for any realistic simulation exercise that the model builder not

rule out by assumption either the potential negative or the potential positive !

effects. Among the mechanisms identified in the literature whereby negative in-
fluences are registered are th§ following:

{1) reducing the efficiédncy of world resource allocations and the effective-
ness of foreign aid by tying{aid to specific kinds of imports and even to speci-

fic suppliers of specific types of imporis that may be low in priority and high-

titive insworld-irarkets.

/
ty
«cost -and poherwise non-coinge

. !
f

(2) encouraging ineffiiciency in domestic rescurce aliscation by allocating

| |
- |
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wi necoscarily as cost-effective in net social benefit
terms as svhor atpormatives,  (Trese roscurce misallosduien effents are ticely
to be copecially sivong whea foreign aid allous imporis te be underpriced as

a rasult of impeding the required adjustments in the price of forsign exchanga
and/or capital to be underpriced with disequilibrium interest rates coupled wita
credit rationing.)

(3) discouraging export activities with their various direct as well as
indirect positive effacts on growth and emplovment as a result of the aformen-
tioned tendancy of .Toreign aid to preserve an artificially low price of foreign
exchange, thereby reducing the profitabiiity of export activities. -

(4) discouraging domestic savings as a result of (a) Towering interest
rates relative to what they otherwise would be thereby decreasing private sa-
vings, (bzucausing individuals and groups to mistake temporary increases in pur-
chasing power for increases in permanent income thereby increasing consumption  ~~
{via ihe permanent income hypothesis) and decreasing private savings, and (c} -
jowering the incentives for government savings and indeed often requiring aextra
government current expenditures, e.g. on road mainfenance, as a condition for
the aid.

(5) discouraging the development of indigenous entrepreneurship and skilled
Tabor as a result of foreign capital’s propensity to bring with it its own
foreign managers and technicians, who are not likely to find it in their personal
interest to phase out their own positions by training indigencus replacements.

(6)_ postponing the need for creating a domestic capital market, financial
iqtennediaries and other such institutions that are so conducive to efficiency
“in resource allecation and ta faster accumulation.

(7} encouraging recipient countries to undertake.more debt, and hence wmore

future debt servicing (or foreign capital and profits oubficws) than can he sup-

¢
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uorted in the long rua,
(2} rpozzponing the updertaking of basic econcmic, sociar and political re-
forms and poiicy chaneiz whase unlestaling may be rogardoe fiz oscential <o the
- ¢: .tion of tha proper incentivas for equitabic end sound iong-term ceveloprent.
(2) stimulating éxcessive capital intensity {though perhaps also the under- -
. utilization of cépita1) and hence underutiiization of Tabor by the underpricing
of capital, and of capital goods imports relative to labor, and by the aforemen-
tioned terdengy to tie aid to capital goods imgoris.
(10) by making-recipient countries increasingly dependent on donor countries
for capital, technology and decision-making, thereby undermining local self-
‘reTidnce ‘and"the various kinds 'of Tinkagas that can cause develdpment to spread
throughout tha scciety of the aid~recip%ent country.
On the other hand, as foreign aid optimists are anxious to point cut, under
appropriate circumstancas the same infiuencas that would otherwise yiéld nega-
tive effects on development and distribution.can be furned around so as to yield
distinctly positive affects: -
(1) Foreign aid can be targeted for or channeled into specific kinds of
activities that can relax other binding constraints on development, in general,
and can help overcome the atorementioned deletarious effects of foreign aid, in
particular. For example, foreign aid can be used to help expand export indus-
tries, or to enhance labor productivity, hence offsetting the anti-export and
anti-employment biases of foreign aid. '
(2) Since foreign aid, even when provided'in the form of loans, is often
given on special concessionary terms, it invariably increases the total supply
of scarce capital resources O even in present value terms. Because of possible
+ multiplier effects arising from the extra income that these resources generats, /
. Git 18 wquite possible -that faneign-aéd-ean»ae@ua1ly‘increase domeastic savings. /
|

" This possibility can be ephuanced, moreover, by making the provision of foraign

!
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{3) Pazher than having the -effact of necassarily postnaning the dasirad

cr

nolicy oi-ngus and reforms as seen by foreiaon aid pessimists, optimists peint

to the possibility that fTereign aid may actualiy have the effect of inducing

such changes, for example by providing the palliatives and incentives that will
make it politically and "socially" feasible to adopt the changes. Alternatively.
many would argue that. in many circumstances the greater political and economic

stability thet foreign aid may provide may be more conducive to development

than any amount of reforms. ’ !

{2)“Fovdidgn aTd cén “be-designedso as “to LaPe ‘onForins “thdt are more Tikely

to be comnlementary to domestic resources rather than competitive te them. For

. example, -Toreign aid may well go into basic sccial overhead capital, thereby en-

hancing the productivity of private or government enterprise investment in di-
rectly oroductive activities, thereby stimuiating rather than squeezing out in-
digenous capitalists and their invesiments.
- (5) Likewise, what is seen by pessimists as increasing the foreign aid re-
cipient's dependence on foreign resources and markets could alternatively be seen
more favorably as in some circumstances having the desirable effect of “opening up"
an otherwise excessively closed or inward-looking economy to new technologies,
new market opportunities, and to the desirable static, and especially dynamic, ef-
ficiencies associated with these "opening up” and trade and exchange-creating
effects. . _

flaturally, the actual effects are likely to be iﬁf?uenced not only by the
terms and interests of donor countries but also by the particular circumstances
n recipient countries. Indeed, one whole branch c¢f the literature has been de-

ted citkfying characteristics of yacipient countries whersin foreign ai
voted fto identi g ch & s of countries wi n f aid

- is Tikely to ba more productive. Moreover, foregign aid, especially when it is



ature and magnitude of al

al and other resgisils trans-
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3 the other compciwnts of the

forgign aid programs, and the varicus policies of conditions associated with
g F

those programs are aiso explicitly dealt with,
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B, wodeliing of Foreign Add

Even fhe more formal models of Toreign aid on ﬁhich ve focus and which hove
been used in both the empirical étudics and simulation planning mogels, have gone
through rather distinct changes in character and —esults.

The eartiest formal wodels used %bf assassing the impact of foreign aid was
the Harrc:-Jomar model wherein the aggregate growth rate (G) was defined in terss

of the ratio of the savings rate (s) to the marginal capital productivity coef-

ficient or incremental capital output ratio (c)
- S
&=

Given ¢, the growth rate will be proportional to s. If s could ba decomposed

into different components, e.g., s =5 _+ sg *S., whan sp, sg and Sg are the

p
ratios of private, govermment and foreign savings to aggregate income, in the
absence of a2ny interdependence betw=an these gifferent souncés of savings, an
increase in the foreign savings component, Sgs vould have the effect of raising
the aggregate s by exactly that amount and raising the feasible growth rate pro-
portionataly. .

As is obvious, this simplistic growth model ignores not only any possib]g
interdependencies between the different sources of savings, but alse any con-

!
straints on growth besides that of capital. Hollis Chenery and his colieagues

[Chénery and Bruno (1962), Chenery and Strout (Iéﬁﬁ), Vanek (1967)] attemptea to
develop a wiore realistic model for relating foreign aid to growth. Although
still strictly macroeconomic, this model recognized the dual role of foreign aid
in the develoﬁm.nt process, i.e., that of relaxing thé foreign exchange
corsbrzint and a150'the_cap+tai,cr savings constraint, hence the nasme “two-gap"

wodal.  "Two-vep" analysts recognized that the capital or savings gap may not

I |
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be the binding constraint in any given LD situaticn, and hence the savings
need NGL Fe TS raisd e growin rate.

itavertneless, in the hands ¢f foreign aid advecates and preclbiciorers,

<3

including Cnenery nimself, the first gzneration of iwo-gop models and appiica-
tions of such models tenued to demoastrate the generalily positive eflects ot

forsign aid, especially wien it was ratioraily planned. Even if one of the two

gaps was not binding, the other and binding constraint wouidbe 1ikaly to be an under-

priced resoyrcea, impiying that the social contribution of these extra resourcas
would be greatsr than their nominal value [Rosenstein-Rodan (19567), Millikan

and Rostow (1957), Chenery and Bruno (1862), Chanery and Adelman (1966), Chenery
and Strout (1965)]. ¥hers an exogenous increass in domzstic savings would relax
.oniy one constraint én development, Toreign aid might relax ftwo simultaneously.
The real payoff to properly planned foreign aid was said to arisa, therefors, when
it relaxes two constraints simultaneously. The degree to wh{ch gither or both

of these constraints would be binding at any point in time would, oF course,
depend on circumstances in the recipient countries. The above-mentioned search

for countries in which foreign aid would be most productive, in the hands of two-

. xgap smodellens,.thenefone, .amounged 40 sthe. identifigation -of those particular

{Ex post the two gaps have to be equal.)

__countries in which the twa gaps are of roughly equal size in the gx ante sense. v

The need for two-gap analysts arises primarily because of imperfections in e

international capital markets. If it were not for such imperfections, LDCs would
be-able to {and would want to) borrow just as much as would be profitabie at the
going interest rate, and the currant account balance would alsa be equal to the
savings gap and be of ro special relevance. In a world in which there are sub-

stantial imperfections in-the international -capital market, however, there is a

\
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roasen to look at the lwo gans and a potentially SEEC‘C‘I‘E‘;‘{ roie for foraian aid.
SUTerMniEe No Bore than W gona oy Qon-
straints covives from the wragitional stress on cepital scarcity in i{-a‘:h the
sinmnle growth swasls of the Harrod-Domar variety and the early literature of
development economics: In pringicie, of course, the same Tramework could be
extended to consider other gaps (constraints) such as skiiled laber anc managenznt.
While still within the framework and spirit of the pro-foreign aid, first
genaralion of two-gap medels, the Chenery-Strout (1966) paper represents a
benchmark in the Tiﬁerature. This is because it was the first to call atéantion

to the fact that evenwithin the two-gap framework, foreignaid would tend to reduce

ddmestié savings in frads-constrzined countries. The exp?aggiiq_“ﬁon,thisuisw»;;*-auwa__ﬁ
.important.for an understanding of the standard two-gap model and hence is repeated
nera. Foreign aid is defined-(for simplicity and as it conventicnally has been

in the two-gap Titerature) as the current account deficit. 'Sin&e gﬁjggzg_one of

the two gaps is Tikely to bé larger than the other, one will be mors binding than

the other. When the larger of these gaps is the trade or foreign exchange gap,

and foreign-aid is just sufficient to fil1l this gap, it is obviousiy more than
guffipignt,iohgoygrﬂghéf§ﬁvigg§gggp. nﬁiuggﬁgﬁﬁgggigﬁhgﬂiwqJggpsqmyﬁi ba equal,

it is obvious that if investwent is fixed at its required level, the adjustment
Erggggg_would involve some reduction of domestic savings relative to its potential
leve1(i.e.,tnauwhicnwou1dhavenmter1a1izedhadﬁherebeensomewhat]essfbreignaid).
Hence, foreign savings in the case of trade-constrained countries, should have

the effect of substituting, at least partially, for domestic savings.

Trere are many assumptions and weaknesses in the two-gap mod21, including the

factthéttheLmderlyingadjustmentorsubstituticnnﬁchanﬁsmsarenotexp]icitinthe eE

model [Findlay (1971).Fei «nd Ranis {1968)]. Neverzheless,the framework has been

24
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adopted by many ofhis aralysds, -and indeed-a whole sesdnd genavaiien OF mo-22)
modais nac evolved wherain incroasing aZbention is given o the limitad effus
ness and other disadvantagas of foreign aid.

There followed in quick succession a series of empirical studies showing
that foraign aid tends to reduce domestic savinss [Houthakker (1955), Rahman {1988},
Griffin and Enos (1970)]. Hone of these studies utilized the two-gap framework
however, with jts implication that the efiect would depend on wnich of the iwo ex

ante gaps is the binding one, and suggesting that the actual (ex post) data for

“trade-conistrainegd couritries. ‘Cannot be taken ‘to be representative of the ex ante

valuas that would be relevant for estimating the behavigral ralationship bztwaen
fereign.aid and domestic savings [Fei and Ranis (1968}, Weisskopf (1972)].

Chenery and Strout (1866}, Strout (1965), Chenery (1970), Landzu {1971) and
Weisskopf (1972} have all suggested proceduras for c?éssifying countries "according
to which censtraint is binding. While Chenery and Strout relied on variaticns in

the revealed behavior of international reserves, import propensities, export

ratios, ICORs, etc., over time relative to their "normal patterns" that were

scemawhat arbitrarily defined, Landau and Weisskopf have proposed more formal pro-
cedures.  For example, Lancau suggested that potential domestic savings and imports

Sd*“and 1%, respectively, could be expressed as simple linear functions of GNP (Y).

(1)_ Sdf 3y + b1Y

(2) i

1]

a, + bZY

The ex post or actual values of these variables, on the other hand, 5d and H,

would also be related to the level of foreign savings, S

r
(3) Sd = 2, + blY + C.ESF
{4) M o= a, * bzv + CESF



Since a¢ has been eupiainzd alrecady, a savings-constrained cguntry con be

mepedoa, g ey} gendlmapna 1Y o s H
chrvroizsized by equaticns o1 and (‘z

, Whareas a trade-censirained country <€an

S

A biz cnarectorized ny the combinatioa of (2) and (3), empirical cstimates cf the

b parameters in equations (3) and (4) should allow bne tn classify countries. Any
counery whosa data yieloed pesitive estimates of Cy in equation (4) bu: insignifi-
cant estimates of Cy in (3) could be ciassi%ﬁed as savipgs-cshstrained, whereaas
any country with insignificant estimates of Co but negative values of ¢, could
be classified as trade-constrained.

Using data on 1é LOCs in Latin America~fcr the period 1950-1966, Lanaau

identified eight as trode-constrained, four as'§avings-constrained and six

“alternating between the two. Even with all countries included, his pooled esti-

™ mates showea a significant negative value for ¢y indicating the dominance of the.
trade constraint on economic: growth during this period in Latin American countriss.
.r‘ )
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Hetsskopi's prucedurs is somewhab similar though based eon a mure comnielo

expasitien of ine twe-gap modei. Spaciiecally, following McKiancn (1964} ha For-
mulates tive ~foilteing wWodel:
(3 ¥=C+T1 +vE-il
(6 Sd=VYV-¢C
(7) SfF =0 -E "~
(8) Sd<a, +b,Y+c,5F+diE
9) M>a, + b, ¥+e,l
(0) 23y +bytte,
(10} v=< ¥

whera is,adgregate incomes, Cis aggregate &omestic consumption, E is exports,

I is gross investment, and Sd, Sf and M are defined as before. ith bars over

the varizbles indicating the variables tha® are exogenous to the system, ii can be’
seen that this is a system of six equations and inegualities in Y, G I, M, 3d,
i.e., in fiveendogencus variab]es..weisskopf argues that only two af the three
inequalities would be binding, i.e., would be equalities,at any point in time.

Note that in Weisskopf's formulation both exports and foreign savings can
influence domestic savings, investment replaces foreign savings as a second
determinant-of imports (in-addition to income), and-in—the short-run-—there is a
maximum level of productive capacity. _

With three inequalities, i.e., (8), (9) 'and (10}, only two of which can be
binding, i.e., are equalities, for any country at a given point in time, there
are thres alternative pairs of binding constraints, the savings and trade con-
straints (8) and (9}, savings and capacity constraints (8} and (10) and trace
and cap&éﬁty constraints (9) and (10). To simplify the analysis, Weisskopf
focusses on two endogenous variables, I and Y, that LOC planners should presumably

be most interested in. TFor these variables Weisskopf works out the following

\2!
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He then estimatés the invesiment function with the three alternative sets
of relevant exogenous variables checking for consistency between the estimated
coefficients and the a priori expectations. By applying his classitication pro-
cedurs to a sample of 44 LOCs with time series data varying in length of series
from seven years (1560 - 1966} to seventeen years (1950 - 1946}, Weisskopf Tound

- that six countries had to be excludsd because they were trade surplus countries;
of the remaining 38 countries 17 were identified as savings-constrained, 8 as
trade-coﬁstrained, 6 as both savings-and trade-constrained, and 7 were left un-
classified due to inadequate data.

Then, for the sample of countries identified as savings-constrained (for
__which ex post values of savings may be reliable estimates of ex ante valuss),
.Heisskopf.estimated..an.equation .like.that.of..equation {3} .abave but.with .exports

added as an additional exogenous variable. In each case the estimate of the co-
efficient of 5. on Sd was found to be negative, and generally quite significant.

As mentioned before and as c?h be seen from the formal expositions of the

two-gap model given above, both é%e standard versions gf the model and the testing
procedures used in quantifying £he effects of foreign savings on domestic savings
and ozher macroeconomic variabﬁes are subject to scme important criticisms. For
those reader§ and potential u;ers of this User's Guide who might mistakenly fecel
that the exisiing 1iten;ture;has resolved the various issues involved and there-

Tore provided general and tﬂgnsferab1e knowledge of the eTfects of fersign aid,

\ 7%
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w2 poink our scwe of wie shorieunings, fivst, in the testing procedures emplicsed
and then in tho models ¢ .mselves. Finally, we outline how the modeliing sicten
provided here and the Doyvntian.profype model in particslar can be used to exssleqs
some of these issues.

The pitfalls in ﬁhe testing procedures that have been employed quite natur:liy
vary with the study and the specific preocecdures empioyed. We point out only scme
o7 the more ¢cormon and perhaps more important ones.

(1} The measure of foreign aid has almost invariably been the current ac-
count deficit, which, of course, is much broader and more inclusive than simply Tereign
aid. The méasure,includes as aid, therefore, decumulation of international re-
serves, &11'sovts oF private “invéstient and ¢dimercial credit™Flows many of which
are dependent on the levels of impor:s, exports and hence on otser items in the
current account deficit. C(Clearly, then, studiés based on measuring the effects
of this standard measure of foreign aid imply relatively little about foreign
aid per se,especially since official foreign aid flows usually finance only a
small proportion of the current account deficits of LDCs, and since cificial
foreign aid flows may finance quite different kinds of activities and expenditures
than other items in the capital accounts. (Note, however, the empirical study of
Papanek {1973) which separates foreign aid from private capital flows.)

(2} Even the way in which the current account deficit is measured is defi-
cient and 1ikely to impose biases on the estimates of the effects of foreign
savings on domestic savings. For example, as Corbo and Askari (1977) note, the
current account deficit is generally measured {n constant .prices and Timited to
the difference between imports. (M) and exports (X). For LDCs, where net factor

income flows (NFY) are of considerable importznce in the overall current account

balance (gensrally being large and nsgative), and where current transfers and

camore dnporgancly sthe davies of . brade (measuned by changes Jin the prices 07 exporss
EJ- > *

relative to those of imports} are both volatile and subject te significant trends,

3
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M-X 1n cnaciont prices &y b2 a rather poor

~

and aence of forgign aid.’

ment (I} “ess foreign savings (S.), has the

pendant variakie in any regression of Sd an

erres as Sp. fioreover, a distinct negative

are mrasurcd, specifically as inavesi-
untertunate erfect of making the de-
SF subject to the same measuremant

bias is introduced into the resulting

SO

estimates oy virtue of the fact that any over-estimate of SF will bring abcut zn
underestimate of Sy, and vice versa. Since for reascns given in (2}, the utilized
measure of SF’ M-X, is a rather poor measure of the actual current account gdeficit,
PmM - 3KX - PNFYNFY - TR, one cannct help but suspect that this negative bias

could be quite strong, shedding considerable doubt on the conclusion drawn from
such studies that SF reduces Sd'

(4) As mentioned above, mest of the empirical studies have not attempted to
distinguish savings-constrained countries from trade-constrained countries as the
Two-gap Titeraturé suggests is essent%ai in crder to aveid specification error,
but rather have applied tha same regression model to all counfries. Those re-
tatively few studies tﬂat have attempted to do so can be criticized either (a)
for the genzrally arbitrary manner in which the authors of such studies have made
_their ﬁistinpiionsvbgnggnﬁ;ngﬁgﬂggps;pgjngdmqad.égyiggsﬁggnstrajned countries
(as in the Chenery studies), or (b) the effect that their classification proce-
dures may have on the test outcomes (as in Weisskopfs procedure).

(B) Several difficuities arise because of the disequilibrium character of
the two-gap models. First, in order to write inegqualities like those in Weiskopf's
formulation, i.e., {8}, (9) and (10), as equations,additional (slack) variables
would need to be added but thereby adding additional endogenous variables to the
system and meking 1t underdetermined ratner than overdztermined. Second, empiri-
cally the problem of difrerences betwzen ex ante and ex post values of variables

i

e domestic savings requires mwore sophisticated estimation procedures, utitizing

B . \oP
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nore ¢ origri inforiaticn and constrianed estimacion procadares in hgve hoon

. ¥ T e, .~ o . id 5 M o T, o : AT . moagey e ney e
niri, thessoecidicat 2o of “theta oytjori or Lenasioval relaticasnips have ba2on

everly sirnlified, perhaps even naive. Landau's specifications. for exawple,

m

of potential savings and imporis as Tinear Ffunctiions of the level of income zlan

as in eguations (1) and (2} above, have generally been found to be of rathar poo

o]

expianatery power and to ignore many infliuences that could be considered o be im-
portant in this context such as interest rates, prices, the diffearent functicnai
sources of income, demographic influences. the components of final demand, and the
distinction between transitory and permanent incaome.

(6) Most empirical studies, and especially the more sophisticated ones of
Landau and Weisskopf, have been cverly static ruling out any dynamic effects of
SF on I, Y and S& that take place from ons period to the next. Even worse, many

of these studies treat variables Tike I and Y as-exogencus tao the model thersby

ruiing cut even any'short-run impacts of Sﬁ on"S& and"Yr—— -~ - =

On top of these criticisins that apply to the empirical studies based on the

two—gap‘mode153 are shertcomings of the two-gap models themselves. Since these
deficiencies have been widely discussed in the 1iterature [e.g., in Corbo and Askari
(1977), Findlay (1971), Yofapoulos and Hugent (1976)1, we mention here only a

few of them and very briefly at that. The primary limitation is that the models
are overly static, excessively aggregated and macroeconomic in character, pay in-
suificient attention to supply considerations and to prices including relative
pr%ces. Further, by 1imiting attention to only two gaps, capital and foreign ex-
change, they ignore other major constriants on development. Finally, in the con-
text of the policy appiications of such models, the fact that many existing medels

" of the two-gap variety, especially the targer and more -detailed cnes, e.a., Vanek
(1967}, treat foreign savings as.endogenoys falher than gxogengus makes -it impassible

to expicre (ne efvecis of foroign aid on the rest of the system.

\3
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these models

are, however, subject Lo grave shortcomings, and to severs biases, making the con-

clusions derivec from such studies of very dubious value.

It is our expectation and hopa that the models devcioped in tn

have the potential Tor overcoming many of the shortcomings cited above. The

on the validity of the assumptions made by the user, the realism of the para- ,,/’

meter values inputad, efc.

is system

e Prab Tty fo7 the Conc TusTons derived WiTl, “howéver, depznd -rather heavily

While other GEM and LP models have been develeped in the literature, ncre

offer the degree of Tlexibility and the capability of focussing on forefgn-aid

related issues to the extent that those provided here do. Indeed, many of the

other medels have treated SF as endogenous rather than exocgenous.

The various means whereby different kinds of foreign aid packages

and ¢ifferent

country characteristics can be incorporated into the LP and especially the GEM

" text.

{
In order to test for the Tikely effects of varying levels of

“models developed here have already been detailed at the relevant places in the

foreign aid

and the robustnass of such effects on different macroeconomic assumptions,

parameter values, and price adjustment mechanisms we have d%7eloped a detaiiled

set of experiments in the context of the Egyptian protctypezt

-desirable. The detailed set of experiments and results wit

Lgyptian profoiyne.can.be.supplied upon request.
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but tied %o various realistic conditions of extra government consumpiicn and

-
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investment of specific kinds.-

We suggest that each of these foreign aid altsrnatives be arplied to a host

=h

of alternative assumptions_about.consumpticn functions, various degrees of basic
needs orientation, exchange rate and interest rate flexibility, the degree to
wnich the aggreqate pricé ievel is free to adjust, the variabiiity in Tabor
supplies and their susceptibility to variations in relative wace rates, income-
leisure choices, eftc. A1l these alternatives apply to the static single period_

model. We also suggest a series of experiments for dynamic muitiperiod simulations.
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specity the model and create the giiginal aatahank,

calibrate tne model by altering values in the databank (ingiudine
parametar values} until the modal converges o base-year valuss

for tiue endcgenocus variables

conduct simuiation experiments with the calibrated medsl via the
aiteration of exogenous variable valuss in the databank. Optional-
1y, if intertemporal simulations ars conducted, the user must alter

values in the databank "tc refTect the-passage of “time.

The comnmands to perform these tasks and their associated documentation are

" available at the user's terminal.

To begin 2 terminal session, follow the computer installation jegen proce-

dures for T.5.0. and enter "EXEC MODELLER". Then enter the command "COMMANDS".
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Thig acancny-uyide aaialling  nackage hag £2:7 kazic conncnonhs ani
seyeTal anciilacy uwriltity un=nonen oo, The 2T5upQoonitas ard Taedi
avarloinla vy antarinpna YO MODTLLER or ontigotily by endteTing VIO
e
HOCEY P L7 TISC  HGLILLER hazm 2lready been erntorced siance a2 Lagt bine-
vaonpr installation®s accounting progra HETS CUl.
*9‘
c"s'/’p
- Y
- . < <
Zasic cogacnents: ) c%fjﬁr ,pﬂp
L= o- V?‘f“/
I¥20T PROGRAX /—/
_n_*‘ ——
Fanpction: add cr-mou*.v data in a databank
S ———— —r— R e T AT B e
Invyogatian: INPUT .command
Subcommands:s ADD, CHAYGE(or replace}, DILIETY, LIST, INVEITNAY.
For help: enter DOCUXENT .TUPUT, or a guestion par¥ when the isput
1 program is tunning.
_*
HODEL PROGTIAM
Function: obtain dataseries £fror an existing databask, apply
. ®ither general egquilibrium ovr linear proqranning eskimwasisn to it
and optionally record the results eithe in the existia
V- . . \aas c!s.\)a_ \Bd--\‘-
BatabartXk -or J_n,,;.;g,_ta,ba.n-.};_, age ! xcss‘g&:%,.,y&"' o
——— - L:;,;,‘, 'Sa\u-k'un-
— - ._—-.
Invocation: HODEL command 1
. oot "
Snbcompands //’
before the model hegins: CATLIBRATE, STEP, TEST, DISPLAY, COMHENT.
while the model is runping, 1f step option was selected: YEs, (¥O,
STEZPOFF, GDBE.
yhile the nodel is vunning, after the ATTY cor BR3IAX kKey is nrecsaei:
STQ2, DISPLAY, SAYT, AOW A1, EPCHN.
- afer the moedel finiohes: WISPLAY., SAVE.
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For Rl prnpoer DOCHILLT 300U or
starts cunnina,
N
. BLBORT PRG3R
ugi_ Tunction stlectively print the
terminal.
Invocations: RTRORT comzand
. o
ibconnands: ALL, EUDOGENLUS, PREDE
- v o w
SZCTORE, TACTOR, FACTOW%®, VARTABLTE, L
OSEPATTEERN, LISTZ2ATTERUS TIT
DELETIPATTERY.
For helpn: envar DOCELMENT REPORT,

rsport prograa starts.

a

or a question nark

geoscion

contents of

DeZonT Tl

ank a2t taa
.

' -

598, STITOR,

¥ r---n-vv_;:\

H, DATTEE

DAGIIEADED,
after the

s _—
U2DATE 2TU0GRAH
Fenction: interactively alter éome exogencus variablas in databank
to reflect the rassage of tinme.
Invocation: UPTATE command
] ~jrbcornands: *nona
Fer help: enter DOCUMENT UPDATE, or a question mark after the
dpdate rprogram shtacts.
To run a simulation with +this econonvy-wide nrodelling saczaae
o vyou shoeuldl (must? have a databankx with "“correct®” values IZoT the
v e
exoaerLous  anid prnﬂ terminod variglles. These values are tézsﬁ_“*m_q_
:}?h which will genarate the base-ynar values Ffor the endcqugﬁﬁ_‘___ﬂ
y e
{
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Creadizg the boaangchozarh Asiahanic: fofl opay nge the UG conaan i oo

gid 8ll the dgtaweries which are roguirad by vouro zodsl  fo Hla
databank, as we Gid. This can e@even be done before ¥apeclfvina® a
cew nodel via the ¥CDIL compand. Thare i a way to creacte voHUr

bhanchmerk databank which is much less t1m°~ccv5'ri ag oL you.
Follew these steps:
1} enter ODIL tc get into the HODIL ccamand. This compand
detennine.d? swouoeandel Sigenew, adhad . g, o wa LCoIETY *1:}:-3.1:
oot 'have an existing =model. {If +this is because vonu

mLsspallaed the country pame, press the break or akin Xa7.)

2}  Suecify the nmodel. Zespond to the “OLREL coneand!s gusstions

aaxour  factors cf opreduction and sectors oQf output..

preparation, ev+er uD UAsNT X0O0FL.

U/fﬁt this tire you should have a well-fornulated <concept of

model {economy) that vou want to simulate. Forexanple, vou s
know which sectors of the eaconomy are ahble to inpoct conaed

‘which can -substitute“"for ~domesticalty-prodwesi~goois. ~$F vou

a yiéteak, press the hreak or attn kevy and start over with step

above.)

3} #Hhen the UOOEI comnmand askg 1F yveou want a list of the regu

dataseries nasnes, enter YRS.
You will a2t an astonpisking amount of required naaes. Ja

thea, it turxs out, are paranogers: that is, warious clasticd

anrd coastanis used by the model equations.
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1y Tnter the guneial connand ITHTITAL.L Thic conrand will eot
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SILCIACAZE, and A Zo atlherz’ybich will he set %0 V%) .

f,\ - Loy oy o =LA R AmmT Il arrmin T e gs I I T T | v frt o= s nav
L RS 34 = St " SOnTany AMTOLl e L wi D O RPTR2L s LT F3H

stili ast found in vour databank. mhe MODZL coxmand +«will then
sH0D.

8) The list of requirsd datasaries not fouad {step 3} together with

the required nunbetr of obsenvations (frtonr step 3) will tell vou the
dataseries that vou must supply and their length.
Y "Erier “FhegpeciaY - oommand P HORETETSE., Lour taeomdaal.-will print a

worksheet with staces for the regquired ezoggenousand proileternined

variables. Hake sure that vou have sereral sheets of paca

!

8) Put wvalues far these dataseries into vour databank with the

INPUT command. For priparation, enter the coocmand DOCUHRENT IUDAT.

.
9y Enter the HODEL ccamand. Regquest additional options STTZONM,
TZ3T and CALIBRATE. ‘Eepeat staps (8{ and {9 until no datassries
are “NQT FOoU¥DR,
10} Calibrate vour mcdel. Por preparation enter DOCUAENT R[ENCH,
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whBach-gacend Wis ablecto shold ppapo ~Fipmeebithenca

TLredxwiban't ougsad by L1 Ebs poogras Lo 2 Yevel  {uy dntaoiouias
nL Ty incew:l wiginnl stovage acceans filfe., Thte pohorTam Hs2E tho
Tiztual SraTace Xccex3 Hetrod o IBY to read =201 urice fhan Fim
yi=h che LXIT, THARIGZ, ADD, and DELLTYE coammands ia direct acraus
Fula, Tha File is covoned forw souleatial ifnput in t£he TUVIETOLY
noda,

Zach record is conpcsed of a varving nusbe: nf gard inaqges. Zvery
record  has at  least £vo card images. The £first ona {heszder}
caniﬁémsmsuéh consdant Anforpation -as nane, typs, vpericdicity,

nuaher of data cbservations and counters for the number of other

imageg thet aze in the reccerd. The second card iazags

ra
&N

Ltyres of car
cotirias informaticn on Gates: date added and date last changed, as
dell as_other counters. The second and subseguent card iaaces are
in a vérff:q_iénhéh character string twc thousand four hundczd and
eighrty bytes lonag. Thus, a recsrd w;th no information other than
nane would have a record length of 162: tuo card images plus tvwo
bvytes for the dope vector describing the varving length string.

ad.;imaqeﬁ, five
compnent card images and twenty data card images. The mazimum
racord length then becomres 2562, 400 for titles, 400 for com=zants,

1600 for data wvaluaes, 80 for the header, 80 for first {oniy) datas,

anad 2 for the dcre vactor.

Pleas=2 seoe tho inpu: program listing and.menber STREGCT of datasat

INCLODB.CUTL  f£oar morn ietails. Lntar DD THNT2 G INCLIINESRR ER
MDTIUTIY TUDOTM Lo list these prograass at vour terninal.



VoW

bl 25 7T - — FREE - —~ o - e 3 - fa o= -~ ~r T P L .-

Tho T2l ooTogralzaoticon medrs that 2 doivbin® can only ke ool 2T oa
—— e o ¥ -k e e oy Y ae - ST a - 3 - 1, T e e ey
srecialised umaczazT ovr Ly an TOB ubilily prgaoris sugci: a5 bhae T :

The advantages of this file orgaaization are thats:

1} Tvpicsl preohlens in Tetrieving infornation sach as
ir is, whgk data representatien it is iz, and what forunak describes
it, are transparent to the usar.

The gsor need only know +ie nape of +he record, which can be found

from. the inventcrcy or throuwgh trial and error. The folloving

paragraph is ¥OT TUPLESTNTID in tais version.

The regord is essentizally card images. RBach card image has ten

nogitiong of identification field gererated by the progzam. Celinns

one thru six are a unique pame, conprassad from the real name, which
iz forty positions long. Calunrns seven thru twelve are a seguence
nupber, with segquence numbers for the data section starting at 1670,

is

2
[
"

Tf segquence numbers below 1000 are extracted aund what is le

Jsorieﬁﬂbw439§i¢¢ggsﬂggﬁg$@;m¢§§ﬁzt@gnsghgﬂﬁﬁiermaiiem can be read by

prograns such as S35 or Sps5, TSP/RESP, SPEAXEZ/FEDEASY. A prodcan

is previded (TS0VS5AH4) which does this. All records, that is to sav
card inages, <can be edited asing T.S5.0. edit if Teguired. BEatering

the comnmand MOVE inpvokeszs +the TSOVSAK utility program to copy the

databank %o an usaaunmberad T.S5.0. control dataset. Conmand HOVE canp

also reiturn the perhaps edited databank to an indexed File.

2} The user gperd not Xnow abouk cnd-cf-volune or end-gf-exnont

prahlieas {systoen conpletion codaes 337 o B37}. Then tha £ile o7 tha
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pra *n* mafde’l c*n Lo appnlied ny =2valueate the poosible

T
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_npacts of policvy and other changes, it gshould ke zalibrated
@25 as to sinmulate the past correctly. In cthern words., the
rodel aust be capable of converaing to i+s base véar ralues
vhen using base v=ar exogencus data. This irplies tuning the

madelts various behavioral relationships until an acceptadle

Fpamancol oanvsooe noe botyeoy yobuyal wandesdpnlored. - galeas is

»his poocess mavy  well be tige-consupniag and <rustratiag to
the nmodel user, since consumption functions, production
Fractions and elasiicities will have %o be rs-estimatod and
tested. Suqggestions as to how to procesd will be incluied iIn
this quile as users get experience witk the medel. The
built-in diagnostics %ill aliso help ian identifyving a suspect
relationship or coefficient.

The. .above caveat applips «bo.both .the G3M..and IP.rodes. The
L? node has unigue features which can cause additional
Drohlens; For exacnle, upper ot lower bounds mavy be required
if solution variable values are implausible. These should
he set separatelv and individually to Le able- to separate

he direction and ragnitude of the effect on the cother

o

solution valuzs.
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Thiz cconorny-vide nmounlliing .oachzug has  four bhoolio ocosoanoesrzs A ioo
e - = = -3 3 - A P, s o - - o e -
nunuzs ol snnillzrvy uvility comunananto., tThy ooosono . nEs RN
- e 3 — * - el ar ~ - -y 3 - T ® - . < e - had
avallanhlae Ly rnbkaring TXEC INTILLERZ or opilona iy Hy  sotoving YRIT

HOCHG P

the

BEXEC HODELLEm is a utility conporent

if EXT

all

2} create

versicn

C *QDELLER has already beon entered
Zon accoaunting pTograns wera run,

pcate £file sysproc to

ACDEL. TE4P.CYTL, +to lazter conitain

leval, apd ipitialize it as enrtv.

Basic componentss

[
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b

114

uanc

Iuavocation:?

1

Y atat Ik
30G3an

w i

tions

put

add or modify da:a
INEIT coamand, a ciist which will:

the ccuntry and databank version level in

count

Q
&
Wl
%)
¥l
fes
b
4}
*
W
W

v and datatank

the current databank

YODEL.TEHP. CITL

ianventorvy.

if it was enptvy.
?) create a databank if none existed, via clist CREATE,
3y ©all the input progqrar.
B} free files.
Subhconmands: add, chandge (or revplace), delete, lisk,
Haln: entaer DOCUYBNT INPOT, or a @?2¢Y yhile the input program is
runaing.
HODEL BRCTTAH

et 0
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seevionembheenode lnbepinseminning: realftboate, - sibep,

.
-
- Tay
- —-F —w e AT s s rem ot Tyt oy mw i irer ot oatanme e R LI
LS TR T, Tl 1y B [ . O BXLAVALRY LILadsaAnn,;, L.
- - - I - .3 - 1 g — - - M P - 1 .
4 Cr.rtal asaililuarian oo liness coodgranning seleiicas oo =hom,
o . 3 e ) ~ = —_—— 1 — - . — - & 3 . e Ar
DrLatialiy oToaned inhe Zasgults o tne carmoont da=aboank.
h p g - ~ o~y [ T3 N L I t PF
LoaToLTaTLen et TOTNTART, O CLASC WaALCR VIbL
e - - LI n a3 Y 1 b 3 sV R mwysit
11 put thy countigy and datakank version level in IODELLTERT.

if it wvwas esniv.
Iy ifF thea count oy rare is nen, create

coutntry. HAEES.CHTL

contains overriding dataséries' nanrpes to
1eial run. '

gather podelliaq-t.@we o¢ptiocas, such

. "
P

to use, whether or not to calibrate,

togchnique
modelling-tinge displavs to nss.

8) invoke the model progran.

7Y free files.
Sabcornands:

test,

coament.

vhile nodel is running, if step option was salected: ves,
off.

vhile the nmodel is runping, after AfTH oT BREAK key

stop, display, save, sfep Oh.

after model finishes: display, savoe.

Jalp: eptepr DOCUNENT {0DEL or a ? before the madel progran
Tunaing.

»Af desirvad, -crzaze or.add toodatasel Cauniir.ORERS.CY

i
o
n

-displavy,

o,

ste

is presgad:;
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taAsTo ol
LELG0 Y BPRGATA
Trzoilon: suelacrivoeiy pripi tin conkesais of a Jatabanin ab vonr
Tarnivg
-
’ Tnvxacicont  RIMDRT cosmand, a3 oilist which will .
* 1} put tie ceuntry and databanX vercsion lavel ia FODRL.TRHZ. OHTL
if it uas =npty.
2} iavexe the repor® progran..
3y free Tiles.
Subcomaands - 2li, endcgenous, p:edetérmined, exogenous, Sacior.
sectord, ufa:iaxq fapktanti. . gariable yariahles, liresize,
. pagelength, pattern, nsepattern, Listpatiern, +titls, tablsheadon,
pacoheader, 3eleterattern, nunhers.
g Help:  enter DOCUMIRT REPORT, or a ? after the report progran
starts. - —- ‘ | I
B .
UPTATE PROGRLY .
Fuanpction: interactively alter sone exogenous variables in the
current -databank te reflect the passaqe of tine.
Slnvecadiont AUPERIE cosRakdasResidstywhdchanild ‘
. ) 1Y put the country and databhank version level in MODILLTEAD,CYTL
if it was =22ptve.
{
2} ipvoke the update breqram. /
2} free f£iles. /
Subconnands - none
- felp: “enter DOCUNHENT UPDATE, or a ? afterf-he updata progran
A
. starts. ) ;
. /
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Anoliloe :ﬂ“c*x r5e

Tukar  TCOMNINDS? for a Liso af the eciher osonosy=giiz zolal
Caanoen o, Seyartl are gsoecislized  olizta: Tha  HIOTRITPTH
copiaal iavole the igesg Metikrodd Services coumands LISCTT an npe

% - I - Py - b4 + — %

catalzy index lesvel ¢f vsaoprefix.userpcefix.countTvynana. The
FOATASANEY comoand can altar the nazes of the current dataseries in
. - —_ : . P = =
the dua-aset countr7. BO0REL. T2 . CiiTL. {List +the manpers of
LIBE.CLTST For the full test of these clists).

Qe iearand s - winvokewelints. seandvpnognons  sirhich-wend, Trite or

maqvbﬂlat datatankss

ﬂnKSCOEY defines a databank {with the same counéryname batk 23

¢iffcerent databank versict name), then ¢opies the cucrent databan:
Into it. and resets the name of the da*azauh keing uged.

KO?EDAT:. aliocates & card iaaqé dataset and copies the curreat
databanik into it, wveformatting the vsSiAy datasets into card inages.
INITIAL reads the current databank and alters it. Enter ¥DOCUI3EYT
INITIALY to see +which dataseries this command creates or chances.
“This coapand . -showld #be -usedsto -:get-parameter values In-a new
databank; otherwise the parameter values that vyvou have set may he
rasct to default- values,.

HORXLZS?®™ and STATS connands do not change the values in anvy

datasaries.
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Farvier of tha THIUT COMINND:R

Tha THVAT coniand ponages and nanipnlatres the Gatabaa: for a spocifiasd
country model, I+ is anticinma*tad that +the podal will have alcendy

have been specified with the MODEL command hefore the ¢datahank is

enterad, Howaver, ycu nay c¢reate the datahank heforehand 1f vol wish

The 1I¥PUT ccmmand has among its subcammand%: end, add, charge, dalnate,
list apd inventory. Jhen vou become ceopfused, enter a gnestion rark -
P VEGn  FRE YRS S AT A T e APE MpaedePtless the  hreak of
attancion ey, +he Input conzand will respend "ﬁothinq savad f£or this
recondit, You may then enter another record. Tha subooa=mand %o lezave

the izput command is "endn.

-rhe input proqraﬁ is an interactiva pro&ram which gathars ipformaticn
£rom vour terminal and stores it in z consistent format. fou enter
compmands, options and data. The program intersrets the commands and
stores the data for future use hy the mecdelling program, by the reporct
writinq‘proqram and by the upilate program. -

Every record has .several areas which nay or mavy net be used in
different cascs. FTer example, the data area can contain up to éne ;
hundred numbers but need not have anv. ’ 5 data series has one reguicted /[
field: nane. Ycu should £11) as many f£fields as possihle £for éoo&

docunentation.

‘ | /
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Your shonid he oavace t?nt a dntanerieos hag thesge ticlis:
MRMT = A chartmciar string ap to Sforty charactoercs lonqg.
. PENICNITITY - 2 claracter stiring un to tea charachaecs long

T wilth 2 word =u~h as annual or the vear of the data suries.
‘Q’ TYBZ - a choTacher string np to ten chazracters long

us=2d to reoind yon what this data series is,

sych as INTAEZLE or TIMESTEHEIZIS.

TITLE - a character striag up to seventy characters long.

COHHENT = a character string up to seventy characters loagd.

-DA:Aﬂﬂmmnwagéamwhémhncanscqntmiaampﬁtow@newhmn$5eﬁﬁﬂﬂmhazs.

Both title and comment areas can contain vy to five ssparate
¥ strings. Eacﬂ string is referenced uniquely by apoending its
) nTUMNeT. Implicitly, title an ccmmené as the name of a field refer
A

o titlet =and t¢ enmmenti, i.e., the firgt title and the Ffirst

conmnant.

the pan=

Title2 is the name of the second title field, comuenth is

of the fourth comment field.

and hy tkhe

vear is

v

Individual locaticns within the data area are named by their offse

‘fron the start of <the {data area in *t'he case f ocross~section data

vear in the cazse of time series data. The offzet or

followed immediately by a colon to identify it

1

as being
different from the data valueﬁ which follow. 3

For exagple, 1: 1 2
variable values one

% % will place the values ofie through five as

1365: 100 200 34¢ adds ©

B

through five. As another/example,

roplaces the valuss for 19465, 19686 and 1967 w«with 100, 200 and 7230

regpact Livaly.

—

" et e S————— e

—
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L0 - Creatoe a4 naw vuzord.,
.1 CHATST - alier an existing data rzcord. .
[’ .DELETIZ - gmark an existing data record as being deleted.
Li57 - tvype ov priat all or parts of an =axisting Jdatsa rescord.
- - LETFITORY - type or print all or varts of all éata TRCoTds.
YERIZY *~shog any changes nade. This will occur unless changed.
AOYVERIFY - cease displaving changes mads.
Cptions for LIST and INVEHTORY comnmands:
* ALL -~ print alXl parts of the record. iiL is the same as izcluding
the options TIE;E. COMMENTS and DATA together. This wiil also
~ - . e L L - - -
oceur if no options are specified.
TITLEZS - print all of the Five optional title Fields.
COUMENTS -~ print all of the five optional comment fields.
DETE - prin% all of the data field.
SPETHT - ﬁir@cti&nyenﬁcrv;Lis;inq;?o*tﬁedhaﬁghji@ae1ﬂtimter,
r

4 N
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Srnhix Teleg Lo bhe roll sved: faoo nozos Bl
ADD i ranie | Zialdntma=conteonts | numbpan: valugs
Caiv" e i nang | fieldnane=covwtonty i mNnLeCIvaELEOE |
DELETS i pace ! Fieldlgamescontrents | turbar:valuos |

a offset vaive or a year

Youmber" abgeve represents

name | options i

AT YTORY options

¥Hote Lthat:
The vertical bars above

statenents end with a semicolon.

conzands oust hegin on a new line.

asterisk in the nage field refers to the previons name.

tha contents gentered contains

H
Fh

embedded blanks then

double quotes. (M)

[EN
o+

nust be delimited by

use:

Ihe nsars? .manual has ..an.appendix.mi-th.emamplas.aef actual

input comnand.

-

'Y}

are not included as parct of the command.
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Ly oRMSL coanzald.
-t fmm ap  pveere; Lap oy % - . . _ _
The HATDIL COTVIDY hos tvwe pDhast 3. 2hane onas

“hen 7su eaters a  ceounbtry nace for which a0 =odéal  has been snecifiard

POSTIROCLULDN

the ¥0D3L COMMAND will ask vou gaestions +o establish £he econonic

charuactaristics of the aodel to be solved. This czcuzs onoe, vhen a
new aciol is created. See the Users Hanual. Cuastions are acked foo
ach factor of production and for each cutpnt sector, You may assian

any nace vou want t¢ each Factor and to each sector. Please assigan

‘HENEsYeg ’T&fi“ﬁﬁ’rw'*éﬁﬁr&effis “Een AT Signe "EabdTddd Blanhs. Tha

£

required varizhle name which must be 4in the databank derends on nhe
how you zave gpecified the model., Anx exanple may clarify this mathod.

RAssune thkat vou have given one 2f£f the rodel szoctors +the nanme

#noastanlefoodd. Further, vou have answersd ves to two of the ncidel
coznand!s quastions relating to this sector: gan iaport pricesn be

differant foz different users in the nonstaplefood sectort and "ca:x
domestic nrices be different for different users in the nomstaplefocd
sector™. The answers tell the model that 1t must £ind 1) the level of

donestic osutput for the sectox, a variable it ¢alls ID,:?) the tax cor
subsidv for the domestic part of the sector, a variable it calls
', 3 the lével ef imports for the‘sector, a-variable it cails ¥¥,
and ©) tke tax ar subsidy rates that apoly to thesa imporis, a

variable it calls Td. Thus, vhen the podel suabsequently rums,

Yook in tha databank for =at least four Jata serics for the soctar,
called XBV“HS'-?LEECGD, TDUDISTAPLEFIOQEL, YU NSTARLEFQOD uns
TANON STLTLITOGN, Ry oTTthnr khis progedgrs forn 3ll the sactons vou

spacifyv, the modal is ahlio Lo ceopahirnet nakrd
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“ dhen nho Sounpbry Lodel hac alrs=a iy heon cpecsified, the sodel oD nd
- 15 E) * 3 H - PR & RN I T (P | -
viil ask  vou ahout ceaditicns relating o the indisidanl golel oun,

You will be asxed which version of the data {vwhich datahank) to 132,
This is a feature +that allows vou to usze cne versicn of +the data as
inpnt to the rodel, save th: model resulis, and use the saved results
&s iaput to a subsequent acdel run. Hote: the oTiginal davakank
{benchmark) is assiqued version number 1, so, when you are first using

T3

oo Predal, ke Wit ey nirnbeirt i oundtaspond Yo -Bhe gugstion dxs T1W,

The model command will next ask vonr if vou want to sava the pndal

resulits in a new databkark. You answor ves only in the cass of solving

A a string of nodel runs, as above.

- Another guestion f¢lleus: ®*do you want +to override any data nases in
this rcun”. This feature allows von to alter a portion of trke data
ysad by the model without having to rospecify the meodel or having fo
change the henchmark data series in the databanX. The godel will use
the data series ;ith the overriding name instead of the data series
with the overridden tame. As an examplé, suppose that vyou w¥ant to
test the impact of several different levels of subsidiss on imporied
staple foodstuffs. Assume that you have specified the sector with the
naae "stapleaéod“ and have allowed for izports and taxes {snbsidies).
T he benchma7k data series of interest Ls then called THMSTARPLEFCOD,
taxes on inports of staple foodstuffs. Rather than wusing the isout

T command begween Aodel runs to change velues in this benchnatck series,

. vou nay n%e the irrut conannd te aodd now daia series to the aatabank,

" c1iled, =ay, THASTABLE~107, THSTAPLE-247, etc.- Thesz new <datn cerias

R
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COnCATY nho T -wmal o oyal o ol o wanT the nodsl Eo onan. ¥han youn e
= T - P -7 T - » — P P - - 1 - .
thr gvarridc Imavura,  thon, ¥yl QNT2T tha nane €3 be ovoowiden azs
AT T St e = [N e s i - ey -~ ey~ m -~ el -3
% TUTTUATLICENE and the ovarcciling npoueo as THESTREITLE-TOT.L Tha oonelr wilil
A :
- b - ame ) et -
- nan tha data vrlnes f£ound in tho gerigs THUSTADLT-107T

Wokae: II  turongh srrer yoin overtide the saae dota seriss  mors than

The next qgnestion the model comnanl asks vou 1s whether oz not vou
vant & list of all the required data series nazes.

Lastly, “*he model ccmmand asks vou whether vou want qoneral
E:$Hiﬁib;lmmﬁasQMﬁWGEvﬁprciEgmmﬁwq%astimmtﬁbmu

Op to this point, pressing the breakx key will put vyou hack in 2EADY
pode as  though von had not entered the nrodel coamand. Beyvonid this

point, when the zodel program is actually invoked, opressing the hreak

tay hag a different affect, #Fhemn vou prass the break Zaev,- the pTorcran

halts in the middle ¢f a solution. The program will +ell yocu wkhkers it
stopped. 7ou novw have three options: stcp,-diéplav and save. These
mravy be used in anvy combination, STOP toerminates the model rcuna
DISPLAY types current debugging information at your termimnal. SAVE

woittes @ll current data-values, Which -will ot be sokution valnes if

vou intercupted the program, into the databank. You may +hen use
eithor the input comnand, perhaps with the iaventory subconaand, or

the report cocmand tc view the results.
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Yote: Then voeun  aress tl:'brnak er  atbtn ¥erv the Topaorit prograt wiill
stop whitever it is doilng and oxpoct sithar ancizer guroonaand  orn
Aand". ¥You @mav enter a Jguestion gark at any  time o S2e yhat the
repaort cianaad expects noxh.

ithen vou ask for a report (using the sudcomaands listed iz the

categqories helow), the report

tell you the estinmared typing

actually type the coport. Ton

in thsa 1:

]

installa

“he. RERORT progran’s subcormrsmands are

LY Selcction of vhich data sevies to
ALL:
~SEHDAGTROTISS

PREDETERNINED:

sectornage{s)
sectornunber{s) ;
n factornare(s):
Eactornuaber(s) ;-

name {s):

progrars will assenble
tine,
respond either

tte2r case the mepert program's outpu:

and.ask wyau uvhether or

Ilvesn'

Hn Q!l’ ’

will be prinsted at vour

tion's line printer after vou leave the report coanand.

{by category):

T2part:
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Y S=2ttine iLinesize aud pagalengthr

LISELEHGTY gonyg

PAGEL ZIGT nnns

I+ may happen that the report t£able that vou are requiesting may extend

bavond the paximum lizelength of vour +terminal. "his means that the

line of data, as it is being typed, will Ywrap around?. Yon zay
specifv a linelength larger than vour tarminal‘'s ITr this case, tha

LY
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(43
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flefthandside}, portion of *he fable will }

subhgequently by the rsst of the table. To see the coampl=ate table you

nust separate the paper and place the pieces side by side.

If£f vou do not alter the linelength +the

- {-pun=132) weharacters.

-

T AGELENGTH parameter is initially set at 999 (nnn=999} lines. Tou

o
(o
W

may rveset the pagelength to a smaller. value, such as 50 or 60 lines,
¢
if you want to. ' /
!
c) Pattern feature: - /
PATTERH nane ‘'eontents™g f
USEPATTIRN patternnane ontionaladd {ataSPries:

s
T
j
[#]
3
fu

g

e R R T et RN v
SLESTEA T TR

lipelength will be 132
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Tho DAUTEINY suscar mand allous vou o osave oo wabloe Teganni, hra Tthe
e rahinarion Ao aghogmmonns S Darte 2oasd Poalhietn VP oTy pram e o
any Coohinatlion g SUhCcontaited ITTO0 paArLeS L3 b XTI, VAL ARy
- - -l - . . 1 — H =} - T - =
. nAre Yo cLoose. mhian, rethoer than Tmoagtating the kable repnoeni )
\
N
- L L - -1 Tt FN - P - 2 am - - o~
- van CAD onfer USKIATTENY patternnare, whera pattecnniue 18 a0 S Ak

subconmands that vyou have previcusly <hosen and given a  naze to

with the PZATTERR suocowmand. - You <¢an aldd to ths contenis of

pattern azne by egtering more table Zeguest information after the

patteragnzze and b2Tore the senicolon.

ISTPATTIRNS will +type all curren®ly existing pattern naces a=nd
*ﬁﬂﬂ@.rzwssbc%éHﬁmﬁﬂzcﬁtenﬁs.

Jote 1t The "contents® of the pattern sust be encleossd by guotation

", Yote 23 If_?ou create a pattern with the same nane as a nTeviocus
_ pattern only the nest recent pattern will exist. . —-
) fiota 3¢ Pattern nazes should be less than foriy charavierns long agg
contain nro embe:idsd blankse,
Wote 4: Patterns are not associated with a particular country
nodel. The sape pnttern 1s available even though vou are using the
~report «contand cn a country -model othe% ‘than ‘the one for whichk the
patitern was created.
4} Ad3ding yvour couments to the report:
TITLE "copmentts
TABLDHTADER "“conzent™;
-q PAGEUZARER MceomaentYs
. ’ Tach of +these guhconnands allovws }ou to ircinde vour comnetts o

the report progran's ontput,
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The TALGLAAZALES will Lo nyped a* vhe gegilaing oF 2ach
Cen o et~ <. x <t n

<akh the it e, LI incisndod,

m‘ - ik S5 :1 w ™r - b I 1 > - - e T __.-] —
Tho FAGUEILDOEIY ilil Do wyned R’RL Lnae peointi. v, amil asn

0
Q
c
{2
b
=3
M
i

e} Type numbers which ceorrespond o each variarle:

NUMBERSY .

=

Phis . .subcongand will type a list of nunhars shich you

refer to sectors, factors and variables ratker %han

'NanCS.

can

g v

- e

e am o e v g ey 2
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¥You nay qeh into & Situvartiasn in which Loe node
a7 oinn

i 1 - - — - [ . T Y .; i — > Ln
hilg £ noaoooad. Thio o cgn, (AR lilv, Afciss L ure

- > -
oxinn two Clroumsiancos

goticn in this case is +o:

a} dnmp the current status of al varishles to a {(isk
dataset for dehugqing purposSas.

"}J}~~VR@ 6543-‘5'3}:;6 —srgtorsesareraiatrabaniss hedng. waged ~by - the

4

PLOUCams

c¢) stop the prosyran and return to T.5.0.

avait next modelling coamand.

It mavy be that

successfully. You

congand atteopts
¥ill qet an

closed®.

eLLor

he program cannot c¢close the

will f£ind out when the next modellin

Po]

to use the "danmaged? databanks. You

nessaqe stating "datasat not properly

Thacsacomd «cirewensbance 15 when

2) The command list (CLIST} which sets up the envirosment

for one of the
interrupted. This
have depressed the
Usually it

by the progragmer

Tou will recognina

happensg

modelling prograns is abnormally

canl, in sone cases, occur after vou

RPFAR or ATTHN kev on the terminal.

-

during a pattern of events unforseen

{Chuck %illiang, 213-741-8%48).

+thig cirtonnstance by Lhe
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Tha 027053 co~road  sheutid he uzed in thrza P

pnexploined actions occucl

close and release datakanks that

were ¥damagedi.

which the only way

Yote that these are sone situations in

to s=successrnlly fecove: fram an error is to LOGLTT,
therahy aazking sure that datasets and datahanks aras
teleased.

Try the 2PROR ¢onmand NoOWe Tt can't hurt vour datakanks

or anvihing else. and vou will see how it works.
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vhisg contealnd I aormionally anssd ZfteTr o opew davtatankt i gcreabed, 3
aat dimalkan™ gan ke crearad by the "CDIL comwand Soro o 23T ocouLuuy
nedel, o7 the TMDUT co-mnmand, hy the ¥AXTICOTY oo HOVENATA conmpands, ol
b¥ the TOOMTE gcomaand, walch uzes the HCGYEDATA comnmand.

The function of the INI®IAL command is to lace standard 7Talass
{"defanlst values) for paraneter datasscies into the current datahnnk.
15 most of the parapehers are elasticities, nost cf the defanit walues
are set to unity. The use of this command is recocnenda2d for a nav

t par, PRVUNPO I X W, S S TiS DRPPI N CERTTET T R e ST ot S SICIRTY TP VL
igrourtny Todel IaoteWas Nhal THTTTLL COenaa@ wi Tl gave-yod the ‘rioe spent

in entering the reguired parameter datascries! valuzs with the IHFPUT

copnand. There 1s ong caveat: the default wvalues pay not be the
values ysu  want. You =hould uss this INTITILYL conmand impediately
after +the ney databask 15 created. “ken, if +the databank has

incorvtect valuas rclaced in i+ with this conmgarnd, vou caxl gse the
DELETSE comaand to get rid of the databank and starct over.
HCTE: IF vou interrtupt the INITIAL comsand with the A7TH or hreak kevy

the databank may be partially initialized. Thkat is, not all paramater

- daskasecies wiltl besat sto default values.

¥O0TEB: If your current databank already has values for the pararmeter
dataseries, these values will he overwritten ard possibly change? by

the ITHITTAL Gémmand.
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Toeoifiad uilh the NODEL command. Tine VORKLIZT comrian will Typox o

- PO 1, - U - -~ - - 4T =y
vGrasnect  wiin the games o¢of required exogengls and predeterminea

variables on 1%, accomzanied by spaces for the required datasaries
values. You may then fill in the space and use the worksheet when you

enter dztaseries values into your beginning (banchr rik; databank wita

Use of the WORKLIST command is recommended, in that firstly iz

wiIll “fell you wilvat ~data fs'required - »aird “secondly will-ensure tazt ycu

gat the dataz wvalues in the correct place when you wuse the IiPy
he worksgheet, however, may take a while to type, and if
vour medel has many sactors or factors- you may have Lo uSe so0ne cul
and paste vechniques (on a college, not graduate, level, tc put it
together.

If you stop the WORKLIST command while it is typing by pressing

thie ATTN or bresk key no harm will be done. But, if you enter the

WORKLIST cowmmand again, it will start from the beginning, nobt ronm

where you stopped It before.

The YWORKLIST command has only one subcommand, LI{ESIZE. The
linesize of your terminal determines how many pazes, if any, the
worksheet will span across. If you do notbt enter a new linesize wnai

the WORKLIST commanc asks you to, a linesize of 132 characuers is

HOTE: It may be that not 2all required exogenous and predstormingd
datassries are gresent on the werksheet. Tha prescence or ahsenge of
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THAKSCORTY,
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Tou zav vaot b0 roke a onzy 2f vour fatabaniisy which can b2 soarad on

tiaze 0T CAT03, Th2 cony ceoealdl he a sachuyz or a3 drtehank who.or siul

At he oed forn a while,

The NOVIDATA comazand makes a cony ofF a2 databank, copyiat it Toon a

dirvect—-accass databzark to a sequential card-inage da + on dichk. Tk
copy tae seaguential card-izage datasc: into a fatakank. Thae

™ )
n2aln

action

TOTSO or TOVSAHM

30431Cdbd Frsgerouwpy te he oo

L

dataset rane identicated to that of the ata bank witk the excection
that a gqualifier ¢f "TsSoY is added hefors the atabank version nare,
The dakzahank can then be noved to tape or cards using, pethaps, the
IBM ZIZEHZOVE orn TEE3EWER 4atility progran. isk your <ccrputer
installation representatives for details.

En  answer of "TOCVSAN® will copy a.sequential disk dataset which
folliows the nodelling naming conventions to a direct-access file. The
process is slow and mav take sSeveral minutes of clock tine. When it
ks wcompleted, -wou .©an wuge -the databamrk -as *you ‘would any other
databank.

¥otas You will get an error message aﬁd the dataﬁank ¥will no% bhe novad
if the targer (dataset baing noved to) alreadv exists. Fnter YDOCTHEIT
TECHY for an explanation.
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Taiyes Lhe usarf can Tan sinuletions of varisus AT palicy
fp 284 o 1 . b -
dlternatives, Tha nodel user should Lave a clesr idea ot

the relevant alternative ways in vwhiczh edternal assistance
wounld ba vused and of the accognzaving peolicy changes that

mnight be gerndered on the part of recipiest country policis

as a result of the granting of such assistance. The z0del
‘providE’s cmaERyY  entry  polnts “Fot  polity chankes  anad

ceoakinations of entry points nay have to be utilized either

+a descrike a given use of external assistance cor to include

the affects of acconpaaving pollicy changes. ‘ Note, howevar,
that if many parageiers are altered at once, the user isg
lirx=lv o Find it mpers d4ifficult to isnlate <the effects of
zach individual rarameter change. The entry pcints of aid
affects and policy changes can be - in virtually any of the

nodel?’s coamponents as we have described then, the factor
nmarkats, the product markets, product demand generation and
Eactor dopand generation within periods or in the
intactexgporal upda ting and alioccation nwmodels hetwean
pefiods. To-intrcﬁuce such ald-use and policy experiments,
the user pust chgnqe the appropriate paraneters cf extecnal
dzta real by each of these areas through the da?a nanagemant

ocqran nantionsd in user task 1 Sécnion XX. Tha new data
toobthoan -used hvieltisr or  hoth wofdhe estinaticos nmofdes o

oy kb nodeldl Sona af _the nrternil data availahle g tha
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250t Ean LlecTakicn anen: T o3nd Jubsidr cocf-igiontn forc
eash  Lanuni Ro  tra oaraductive s orocoss, Ty oand  sAtoilv
So@iFinienrs foT ek seocqaral JuLint, A veoteos of
:coganous final denzad conpaceants yhich can he 1ze to
simulate diffeczat izvels of governent demand. X vector of

gxogancus fackor supply costonents which <an he used 19
sipula=e the eflfect cf a dilferent quantity sipplied of a
scarce factor, such as skillad  labor. S vector of factor
suprly’ canstraints gsed to rzlax or tighten supplies of
capital ¢~ labar. 1A vactor of product supplies which can he
added to the enfogencus model supply hefore prodect prices
are adijustad, This allowsg the simulation of transferzs of
poodiucts such as staple foodstnfifs fron ahroad. VYectors of
rarifZ levels, subzildy lavels and quota.le?els wvhich c¢anr be
alterel fcor each product which is iaported. Yectors of
export schsidies arnd taxes for products which are exporiad.
2llccations of capital to sectors with fixedl capital stociks
can be mnada between periods, and thus the effects of
seytengdd vassistance wses—that waffsct~canital.aad..productive

capacity over time can bae sinulated nore realistically than

in the usual static twowgap type models. In addition, =any
of the equation coefficients can he alteread. FPor axanple,

the technological shift parameter can ‘bhe chanqed in =
secteral producticn funciion. The nmodel considers the
coefficicnts 1t uses as externﬁi data and thus any otf the
bohavivral relationchins can be changed between medz2l runs.
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tol data segies  listed above epter the moicl




£

*

wf

~J
e
]
Ny

i

H I P I cay . R e T an T~ Cov A . .
Zi Ll 20O LOTII0T R WLl T WML 2 L I8 Toeind Aam a

- .' i - -— . - - -4 %3 L | - Y

pnoeaTan itk heonnzz a maguenecse of  indiviiaal

Ly . - - - e - L - e - ~ - - —

opntitisns, A5 an oxarple, onoe of btlesn cperablions is Lle
2 . - - 1. A — -4

cabtarninaAblon o= quGEhOLQ consnpntion damand »oT e

cogmedity outnptui given a sak of prices and incones sot
;1v, and the consupption function. The operation

consists of pulkipliying the functiszsn ccafficients times tha

_variable values and adding the result. As each co=2fficient
and value are multirplied. - the data pelicy vectors £fov
consimar. incone subsidy.and for consuuer income fax. iz

supplied hy tae user, are examined. The intermediate resunlt

is sgal=ad upwards or dovnwards according to ne tax or

sibgidy value. This nethod gives the modzl user +tha
flexibility of gliering and guidiang the sclutien 2t almost

n the maodel.
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or our simalation experimnents we have set the valaes of al
paraneters and elasticities to one, with the exception of

tive -dztaseries -sigracapr, -which-we -set 'to -one ‘half.




