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Tntroduction :

Currently developed countries required a century to industrialize.
This transformation involves large and systematic shifts in the structure
of production, demand, employment, investement, and trade. Developing
countries aim at achieving a similar transformation in a shorter period

in an adverse world cirumstances.

The heart of the development problem is the relation among resource
allocation decisions in different sectors of the economy. Early formula-
tion of this problem were based on simple extensions of the leontief
input-output system. These led to the accumulation of data on the relation
among economic sectors, which has made possible the formulation of more
complex analytical systems. Input-output and linear programming planning
models pioneered in the 1950's and 1960's by Leontief, Chenery and
others describe the problem from the point of view of a planner able to
determine economic quantities as part of a centrally determined optimal
plan. Recently a great deal of efforts are devoted to building applied
general equilibrium models to support the formulation and conduct of
economic policy in developing countries. This work focuses explicitly
on the mixed market nature of most developing economies. The emphasis
has thus shifted to modelling the market mechanism, including special
institutional features and distortions, as it operates in actual,

always partially decentralized economies.



. . . in
In this paper we discuss the use of general equilibrium models

macro economic analysis that is now becoming an important part of
meduim term planning efforts in mixed economies. We present a multisector,
general equilibrium, policy model that can be used in the preparation

of a five year plan, in exploring the direct and indirect effects of

fects
different economic policies. It can also be used to explore the ef

of external events.

: ian
In a later stage we aim at applying this model to the Egyptia

economy .



The Use of Mcdels in Policy Analysis

The analysis of development policy has evolsed through the inte-
raction between development theories and their app.ication to varied
countries and problems. In policy analysis, there is a gap between the
erea of act ivity of pure theory, trade and grow:h theory in particular,
and the real world that faces the policy maker a:l planner. Policy formu-
lations needs more than the gqualitative insights: that pure theory can
yield. Theoretical reasoning always provides th: starting point, but
models are always needed to provide quantitative significance of the
various mechanisms analysed by theory. Further more, indirect effects
of policies may escape intuition and thus the attention of theorists,
whereas emperical modeling can reveal their presence and importance.
Also senstivity tests are needed to clarify the role of key behavioural

assumptions or important parameter values .

Emperical general equilibrium models that can be solved numerically
are useful to provide a bridge between the theorist, the planner, and
the policy maker. Theorists will be able to relate the functioning of
the applied models to known theorems and analytical results. Policy
makers,on the other hand, will be able to recognize in the questions
adressed by the model some of the real-world policy difficult choices
they face. Constructive debate can facus on particular behavioral assu-
mption, a'particular sector, or a particular set of parameter values.

Disagreements and differences in policy recomendations can be traced back



to specific behavioral assumptions, emperical estimates, or fundamental
differences in normative goals. Models should be flexible and detailed
enough to accomodate various aspects of the reality of developing coun-
tries but should also remain close to pure economic theory. Important
aspects of reality still defy formal economic analysis, however, and
development problems in particular do not always fit into the established
neoclassical frame work. A multisector, general equilibrium model need
not always conform to walrasian theor&%)lt can accept rationing of
foreign exchange and persistent excess demands in some important markets.
Although the equilibrium described may not be Walrasian , neoclassical
resource allocation thedry remains the fundamental framework of the
analysis. Different general equilibrium models may focus on different
kinds of economy-wide consistency. They are designed for policy analysis
and cannot be used to make unconditional projections or forcasts. In
contrast to the large, temporally disagregated, macro economic forcasting
models whose econometric specification relies heavily on lagged endoge-
nous variables. The mechanisms driving general equilibrium models should
be clear and easy to grasp, the model has to be as transparent and

simple as possible.

If a country facing a foreign exchange shortage is thinking in
a devaluation of its currency, and if export demand elasticities and

substitution elasticities between domestic and imported goods are low,

(19, “Parvis K. and othars. (1982), - (3]



then the country will gain nothing by devaluation, instead it will
suffer from an adverse terms-of-trade effect. Extensive studies are
needed befor taking such a step. Are supply elasticities thought to

be very low ? If so, in which sectors and for what reasons? Is it a
macro economic problem,with the price level seen tied to the exchange
rate by strong cost-push factors that make a real devaluation impo-
ssible ? Or, is the whole problem is based on income distribution
considerations ? If so, who stands to gain or lose from a devaluation?
A general equilibrium model can provide an economy wide framework that

permits an explicit specification and evaluation of each of these

operations .(1)

(1) Dervis K., and Others , [3]



Multisector Models and Development Policy:

Today, some fast-growing developing countries are achieving a
large and systematic transformation in a relatively short time. Both
the speed and systematic nature of this transformation implies that
sectors cannot be considered in isolation from one another. Bottlenecks
arise and it is necessary to view the economy at a sufficiently disagg-
regated level to reflect important differences in production and trade
structures.

Furthermore, this complex transformation process depends jointly on
both domestic policies and external events, including changes in inter-
national prices and access to markets in developed countries. Structural
adjustements to external events is an important feature of development

policy.

Multisector models provide a very sueful framework to understand
and manage structural changes. Such models in corporate production at
a level of aggregation that permits the analysis of structural change
and also captures the essential interdependent nature of production,
demand, and trade within a general equilibrium system. Whereas input-
output models can capture only sumple general equilibrium relationships,
more recent models are able to incorporate market mechanisms and policy

instruments that work through price incentives. Application of miltisector



general equilibrium models contributes to a better understanding of
how different policies affect economic performance, Different general
equilibrium models may focus on different kinds of economy-wide

consistency.

In development-strategy i.e. medium to long term policies, focus is

on real variablgs such as the growth and structure of production,
employment and investement. Factors as capital accumulation, laborforce
growth, productivity change, trade structure, investement allocation,
real resource transfers through the foreign sector, and broad changes
in the structure of demands as a result of income growth reflect the
important forces at work. These factors largely determine the nature
of the development process in a country and must provide the central
focus of an analysis of different development strategies. Historically
planners in socialist as well as in some developing countries worked
within environment of a command economy. They were thus able to ignore
the market system and to rely largely on command instruments. Produc-
tion targets, investment allocation, intermediate inputs, and even
labor were allocated directly in physical terms without much concern
with the underlying value flows and market incentives. Most countries
today, however, including eastern European countries, work within the
environment of a mixed economy in which the market plays a central
role. The exchange rate, taxes, tariffs, subsidies, and other policy

variables that affect relative prices and incentives through the



market mechanism have become more important than command policies in
modern mixed economies, developed and underdeveloped. Given the prevalence
of the market mechanism, a major focus of policy analysis is to study
carefully the relation between different policies and policy packages

on the one hand and, on the other, the market responses to them. It is
important to understand how incentive policies affect the allocation of

resources and the structure of growth.

The analytic framework on which policy analysis is based, is
explicitly or implicitly, that of an economy wide, multisector model.
The core around which all such applied models are built is the input-
output model. The essence of input-output analysis is that it captures
the important element of the inter relatedness of production arising
through the flow of intermediate goods among sectors. Even with its
assumptions of linearity and cost-determined prices independent of
demand, the simplest input-output model nonetheless represents a power-
ful tool for applied general equilibrium analysis . Multisector plan-
ning models are now extanded to include in a realistic manner the
feadbacks through the price mechanism that achieve equiliﬁrium between
the independent optimising behaviours of suppliers and demanders
of products, the essence of multisector policy analysis is to capture

this interdependence .

The accounting framework that underlies multisector analysis is

that of the input-output accounts. Through the more complete "System



of National Accounts" the input-output and national income and product
accounts have been integrated into a single general framework. The more
recent ihterest in income distribution and the flow of funds among
"institutions" defined more broadly than in the system of national
accounts has led to the development of a more general social accounting
framework. All these systems provide a complete and consistant picture

of the "circular flow" in an economy. Even without the apparatus of

a fully specified formal model, such accounting systems provide a powerful
tool of analysis because they focus on the interrelationships among

the different “acto;s" in the economy and impose the requirement that

all real and nominal flows must be consistant. Such a "consistency check"”
can often reveal problems both with the data and with the economic
assumptions underlying policy analysis . As a matter of fact the major
usefulness of applied general equiblibrium models is not in their particular
emperical results, which may quickly becomes outdated, but in the fact
that they force policy makers to analyze the implications of policy

choices within a consistent analytic and information framework.,

Prices play a érucial role in computable general equilibrium models
and are solved so as to "clear marketsﬁ in the economy model. They are
thus determined endogenously so as to equilibrate the results of in@ivi-
dual optimizing behaviour of a number of actors, for example, producers,

owners of factors of production, households, and governement.
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Given their theoretical structure, input-output and linear
programming models seem best suited to a situation in which a central
authority fully in control of the various quantity variables in the
system, but subject to various technological and physical constraints
has to make consistant or optimal decisions. Input-output analysis
has often been used to solve the famous problems of material balancing
in the productive sphere of a centrally planned economy. Kantrovich
observed in a programming approach a clear link between centralized
planning and the scarcity price concept of neoclassical economic theory,
while Dantrig developed linear programming as a tool for optimal central
decision making. Formulation of these models does not appegar well
suited to situations where many agents independently maximize their own
welfare functions and jointly bu; unintentionaly determine an outcome
that can be affected only indirectly by the planner or policy maker.

In mixed economic systems a great deal of economic activity is not under
the direct control of policy makers. Autonomous decision making by
various economic "actors" and market mechanisms have an important
impact on resource allocation. Linear programming and input-output
models usually do not contain variables that can be considered to be
instruments controlled by policy makers. They can bénefit from the
consistent economy wide picture provided by the models, but they

cannot easily relate the computed variables to any actual policy

decisions .
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In practice, applications of iinear modelé (Input—outpﬁt &
linear programminglX to developing countries have always involved a
number of compromises and extensions to the basic model in order to
make the models more realistic and useful in an applied setting.(l)
Some modifications were made to capture indirectly the supposed effects
that policy changes would have on endogenousg variables. For example,
the impact of import coefficients of the rise in the relative price
of imports due to a tariff can be specified exogenously and so be fed
back into the model. Other modifications represent attempts to capture
non-linearities by imposing various constraints and/ or piecewise
linear functions. None of these modifications, however, addresses the
essential problem that the models do not directly include the sorts

of price-incentive variables that represent the essential tools of

planners and policy makers in mixed economies.

In order to achieve greater policy relevance, the model
should not try to represent a central command economy, it should,
instead, try to present a framework in which endogenous price and
quantity variables are allowed to interact so as to simulate the
working of at least partely decentralized markets and autonomous
economic decesion makers. Such price endogeneity and general equili-
brium interaction cannot be achieved using the standard linear progra-
mming formulation. siﬁce economic behaviour and relations such as

budget constraints, consumption functions and saving functions must

(1) For example see Chenery (1971), [2]
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be expressed in current endogenous factor and commodity priﬁes. But
the 'standard primal constraint equations of a linear program cannot
include the "shadow" prices that ‘result as a by-product of the maxi-
mization or, to put it differently, one cannot in general ,expect
that the resource allocation and production structure determined by
the solution of a linear program is consistent with the incomes and
budgets that result from its dual solution. Indeed, if factor prices
have any impact on the structure of ‘demand, the quantities supplied
that are the outcome of the primal solution will in general not equal
the quantities demanded that are implied by the dual solution. On the
contrary, computable general equilibrium models include the fundame-
ntal general equilibrium links among.production structure, incomes of

various groups and the pattern of demand .
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A General Equilibrium Model for Medium Term Economic Policy:

The most important feature of this model is that imported goods
are not treated as rigid complements to domestic goods more as perfect
substitutes, that rules out twoway trade. We consider foreign and
domestic goods as not indentical, and may have different prices, and
may be characterised by a degree of substitutability that varies across
sectors. We shall define for each tradable commodity category an
aggregate or composite commodity Qi which is a constant elasticity
substitution (CES) function of commodities produced abroad (imports Mi)
and commodities #roduced domestically'Di . The aggregation is given by:

-1/p,

Py

—

& .
g, =By [CDi Miff + (1- Si) Dil ] =£ (M, ,D,)
where B, %:i ' and‘}?i are parameters and Mi and Di are like
inputs "producing" the aggregate output. The demands for imports and
domestically produced commodities become derived demands, in the same
way as the demand for factor inputs is a derived demand in a traditional
production model. Given the specified prices for the imported and
domestic goods, the problem facing the user or buyer is mathematically
equivalent to that facing the firm wishing to produce a specified level
of output at minimum cost. The solution is to find ratio of inputs
(Mi to Di) so that the marginal rate of substitution (the slope of the

iso-output curve for the composite good) equals the ratio of the
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price of the domestically produced commodity to price of the imported
commodity. The familiar first-order condition for cost minimization
yield

o’ S 4
PD, <1 %i)l

m, = = ( ¥ (
i s -

where PDi domestic good price,

PMi = the domestic currency price of imports
<3i = liP = the trade-substitution elasticity
at

T£:0. % ¥and ei ‘are the value "shares" of imports and domestically

im d

produced goods in total domestic expenditure:

We have 0. SERM M, S i PD, i
im i : S eI ( i
: e 1-8,
id 1k i 1,

If the trade substitution elasticities c:; equal unity, then the last
term disappears and the value shares remain constant irrespective of
relative prices. In this case the CES aggregation function reduces to
a Cobb-Douglas function. The magnitude of<31 determine the responsi-
veness of domestic demand to changes in the relative price of imported
goods brought about by trade and exchange-rate policy or exogenous

events.
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Rather than working with the import-to-domestic ratio, it is
often convenient to work with the ratio of domestic goods in total
composite commodity use. We shall call it the "domestic use ratio",
and denote it by di . Then the aggregape function (1) can be written

as :

where m, =
1

then we have

By using di' we can go from composite commodity demand to the derived
demand for the domestically produced commodity. If Vi, ci and Zi denote
the intermediate demand, consumption demand and investement demand for
composite commodity i respectively then the demand function for the

domestically produced components will be :

d
Vi = di Vi
it
L R L E
4% < a.g
i Pl

These domestically produced goods combine with imports to produce the

aggregate good Qi .
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In this way we can expect a more realistic behaviour of quantities
and prices, with the tendency to specialization much diminished and
the domestic price system more autonomous than in neoclassical theory

but less isolated from world prices than in fixed coefficient models.

On the export side we assume moderate export demand elasticities
and thus have the country face downward-sloping demand curve for its
exports. We assume the world demand function for our exports to be of

the following simple constant elasticity form :

P [ s
El = Ei ( —)
PWE .
l ’
.th
where Ei = exports of the i sector

and 7Ti is an "aggregate" world price for products in category i and
reffects a weighted average of production costs and trade policies in
all countries. The fact that our country is small allows us to treat

77; as exogenously fixed. But PWEi, which is the dollar price of our
exports, is endogenously determined by our.domestic production costs,

export incentives, and exchange rate policy

PDi

(1+te,)ER
2l

PWE, =

where ER is the exchange rate,
tei is the .rate of export subsidy,

ﬂ'i is the price elasticity of export demand, and ,
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Ei is a constant term reflecting total world demand for commodity

category - i : and the countries market share when Wi = PWEi ;

In the following we are going to present the model in a complete
equation form. Endogenous variables are denoted by capital letters.
Lowercase letters, Greek letters, and letters with bars ( — ) are

exogenous variables or parameters (with the exception of di) :

We consider the economy to be devided into 5 sectors (i =1,2,3,4,5)

(1)Agriculture. (2) Industry. (3) Petrole and petrolium products. (4)Constru-
ction, transporation and inventory (productive services). (5) other
services. Labor is devided into 2 categories (k =1,2) : skilled and
nonskilled labor. The economy is composed of 3 groups: wage earners,

capitalists and the government.
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Defenision of Variables and Parameters:

Endogenous Variables :

Bl i°="1,2,3,5 " =" import price of sector i in local currency
(Pounds)

PWEi oo de o1, 230905 export price of sector i in dollars (supply
(price of domestic exports)

ER = the exchange rate

ED it { =1,2,3,4,5 = donestic price of sector i in pounds.

Bt e 1,2,3,4,5 = composite commodity price of sector i in Pounds.

o i P 1,2,3,4,5 = net or value added price of sector i in Pounds.

Xi s A= 1,273,455 7 domestic production (supply) of sector i

Ly i=1,...,5= BAgregate labor in sector 1

o T B N LA R e 1,2) = labor in category k and sector i .

Wk , kK =1,2, = Wages of laboxr category K .

Ly , K=1,2 = total employment of 1abor category K
Ei Ra bl e LR Exports of sector i .
T S (8 D R Imports of sector A

4,

ider
(1) The model is taken from the appendix of ch. 7 of 13] we conside
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labor income

e

o)
1

capital income

R Government income .

G
TINV = total investment

Y. , i=1,2,3,4,5 = investment by sector of destination (investement

used in sector i )

Z. , 1 =2,4,5 = investment by sector of origin (campital formation

of commodity category i )
c, ,1=1,2,3,4,5 = total consumption of sector i

Cij f i =1,...5, j = L,K,G = consumption of commodity category i
by category of consumer (laborers, capitalists and

government)

v, , i1=1,2,3,4,5 = Intermediate demand for sector i .

D, ,i=1,..,5 = total demand for domestic use for sector i

=1,2,3,4,5, = Domestic use ratio for composite commodity i .

o]]
-
I

X. , i=1, ... 5 = total demand for domestically produced goods of

sector i .

Total number of endogenous variables = 108 .
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Exogenous variables :

Eﬁi + 1=1,2,3,5 = world price of imports of sector i in dollars
P = price level

Ei oA =G0 ES = toapltal-dn gector i

F = net foreign capital inflow.

jTi = average world prace for commodity category i .

?:i{ + K=1,2 =Supply of labor in category K .

Parameters :

tmy , i=1,2,3,5 = tariff rate on impoets of sector i .
te, , i=1,2,3,5 = export subsidy rate for sector i

tdi F i =1,2,3,4,5 .= HGndirect tax rate: :

Ai r 1=1,2,3,4,5 = Productivity parameter for sector il

< »+i=1,....,5 = trade substitution elasticity in the CES trade

aggregation function

o
}_l
1

1,....,5 = share parameter in the CES trade aggregation

function .

tk + k = 1,2, = direct tax rate on labor income category k .

t ki , =1, ... 5 = direct tax rate on nonlabor income in sector 1 .
SL = saving rateé out of labor income .
——

iia i= 1,..., 5 = wage ratio in net price .
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Sk = saving rate out of capital income .

E% = saving rate out of government income .

ei , i=1,2,3,4,5, = investment share of sector i .

qij ,i=1,....5, 3j =L,K,G = expenditure share of consumer category

j on products of sector i

TQ = prace elasticity of export demand of sector i .

Coefficients

v
1}

19 fixed input output coefficients

I

Sij capital composition coefficients

S~ ,i=1,....5 = weights for the price index ( <~ . =1)
. i

The equations of the model :

Price equations :

Import price equations

1) PMi = PWi (=1 tmi) ER 1= 1,2,3,5

Export price equations

PDi
2) PWEi = e & 1,2,3,5
(1+te.)ER
i
Composite price eguations
M, :
3) P, =d, (PD, + PM, > ) i=1,2,3,4,5
i i al i Di

Net price eguations



= 0D

wm

4y 7BN; = Pha = - i=1,2,3,4,5
) i i S Pj aji tdi PDi; rer21%
i=1
Price level equation

5
S)ZS\-J:_P=p

i=1 S

Production functions

We consider production functions to be of the type: constant elasticity

of substitution

$ “B. -B; —-1/Bi

G A R el K el bl Ao el ] g A
Ak 2 k; AL 1 b L

where C>(i and ]Bi are parameters .

Labor aggregation functions

Also the two categories of labors is considered to be aggregated

by a CES function .
-1/%
] 'i. = 1;---’5

= T - T,

S i L5 i
)y T b el Ny Tk i) Bag

Labor market equilibrium

PN . _E—}{—i-— = Wki r i-= 1;2,-.-.;5 r i."—" 1,2,
STt
Ki
X} D X, Al =
where i = 15 D L0 e el )T ,}\i (£xom 7)
5 i At
i ° o
\(i ki L.i. ki
L e = constant = E and can be considered
L

as a wage ratio in net price. i.e.
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8) wki =€]i PN:L Fom B oL G RS L2
p B
9) Lk T Z Lki K=1,2
i=1
\
D =S
1) Lk = Lk = 0 K= o 1,2

Foreign trade relations :

Export demand functions

- T ™
EORE A N e b= 427805
PWE. r a1t
i
E. = a constant term reflecting total world demand for sector i .
i .
Import demand function

12)M=(Col )ﬁi(PD e i=1,2,3,5

i -9, PM, - S P

£3 ) = ﬁci.mi- = PWE . B, -F =0
i i

Income relations

Net labor income is given by

5 2
14) R - LR S Lki ( l—tk)

: 2
15) R e g (B ST s B gt



16)

17)

18)

19)

Government income is composed of the direct tax on labor income+
direct tax on nonlabor income + tariffs -export subsidies +

indirect taxes + net foreign capital inflow

2 5 D %.
R e oteT L e WS =tk (BN X, - = i L)
i=1 k=1 B g k=1
5 5
= PWE., ER. E,
{te tmi PWi ER. Mi Sy tei i i
i=1 i=1
5 c 1k
+ o B s BR .
£ -ta X ROy
i=1
Investment equations
- s s. + 8 R
TINV SL RL =+ Sk Rk SG G
Yoo =8 TTNY A= s oD
i it
Dale it e i=2,4,5
i 1 ij i

Consumption demand equations

Total consumer demand for composite commodity i, equal to the

sum of the demands coming from wage earners, capitallsts and

'3

government



= OB e
2P0 e = (1-’53.) il ot Definsiil KyG

i.e. Ci is the total consumer demand for composite commodity
i . equal the sum of the demands coming from wage earners,

capifalists and the government .

Intermediate demand equations

5
22) Vi e Ty aij Xj

j=1
Product market equilibrium

23) - DA S el )
i i i af i

The domestic use ratic di is given by

: e | s o 1/p.
e i e e i 5% i
28] sy =L RIS ﬁéi =) TR

1. 3

Total demand for domestically produced goods is :

25) X:#=- D + E,

26) X i iy )

Total number of equations = 108
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Solution Methods

to solve all
Up till now there exist no "canned program.that can be used

i i ethod in
general equilibrium models-no simple equivalent to the simplexXm

i i nd economic
linear programming. We must therefore exploit the mathematical a

' inear equations
properties of the system in order to reduce the number of nonlin
i ing algorithms
that must eventually be solved. Then we must choose among existing
i i inates for all
of varying complexity and applicability, no one of which domi

: i a " ion strategy" and
models. Adelman and Robinson[i] distinguish between a soluti

i is to establish
a "solution algorithm" the purpose of a solution strategy is

i ly excess demand
numerically a set of simultaneous nonlinear functions(generally

i i f all the endog-
equations) whose solution will provide the equilibrium values ©

i i tational technique
enous variables in the model.A solution algorithm is a compu
4
i i i rically.
for solving the set of samultaneous nonlinear equations nume

i ion to a set
First the equations of the model are reduced by substituti

i re three sets of
of nonlinear excess demand equations. In the model there a

: and the forfign
markets that must cleared: factor markets, product markets,

i ree sets of
exchange market. Principally it is possible to attack all th

i utationally to
markets simultaneously, but it is usually more efficient comp

separate them .

duct market
Figure 1 presents the flow chart for an example of a pro :

i ck, we also
solution strategy for a model with fixed sectoral capital stock.

' foreign exchange -
assume that the exchange rate varies tolclear the @arket for

i ; nge =ate, the
Assuming an initial guess at product prices and the exchang

i : ] tion functions, -
strategy then works on the labor market. Given sectoral produc

i of producers,
the assumption of profit maximization behavior on the part o)
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and an initial guess at wages of different skill categories of laborx,
one solves for the demand for labor in each sector, given labor supplies
(of labor supply functions), one computes excess demands for labor
different skill categories. If they are found to be zero, the laborx
market is solved. If not, the solution élqorithm generates a new guess

at wages and start a new iteration.

When the labor market is solved, the model generates wages,capital
rentals, employment, production, and exports (based on some specifica-
tions of export market). One then have enough information to generate
the functional,insﬁitutional, and household income distributions-the
entire flow of funds in the SAM. Then, given the parameters of the
household expenditure functions, one can generate the demand for produ-
cts and imports, Given the product supplies solved earlier, one genera-
tes the excess demands for products. If they are zero, the model is
solved. If not the solution algorithm generates a new guess at prices

and exchanges rate and starts a new iteration.

Johensen [§] presented the simplest solution strategy that
can be used. That is to reduce the model to a set of log—-linear equations
(linear in growth rates) in all the endogenous. The system of linear
equations can then be solved by inveyting the resulting matrix of

coefficient, which is the simplest possible solution algorithm. The



=028 =

Product Prices
and

exchange rate

Wages

Labor demands

roduction
functions

= r supplies Excess demands £0
for labor New Wages
Solution oy :0
algorithm
= 0
Export
EEREE Canang Wages, rentals,
or supply
employment ,
functions
Production,exports
# — A
. : Institutional and
Tax rates
household incomes
L]
: L.
Expenditure Demand for
system domestic goods
parameters and imports
2 New prices
£O
‘Solution Excess demand —— 3 and exchange
for products and rate
algorithm d : =
foreign exchange e B
Stop

Figure 1. Product market solution strategy
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gain in using a simple solution algorithm must be weighted against the
limitation in flexibility of model specification in herent in being

required to reduce the equations to a log-linear system .

There exist other algorithms that work directly with the
various excess demand equations using a solution stategy of the kind
described. One type is to simply adjust the price in each sector in
response to that sector's excess demand. If sectoral excess demand
is positive, raise the price, if negative, lower the price. This
technique is a specigl version of the Gauss-Seidel iteration procedure
and does not require any evaluation of derivatives of the excess
demand equations. It is thus easy to implement and has been used in
a number of models{l{ A disadvantage of such method is that it becomes
inefficient in models in which there are significant interactions
among ﬁarkets. For example the flexible- exchange-rate models. In such
cases other type of algorithms can be used, it is called "Jacobian
algorithms", because their performance is sensetive to the determinant
of the matrix of numerical derivatives-the Jacobian. In this algorithms
Newton-Raphson iteration method can be used, generally it has quadratic

convergence properties provided that the initial guess is sufficiently

close to the solution. If the initial guess of prices is far from the

(1) Adelman and Robinson (1978) [1] used this technique to solve their

twenty-nine sector model .
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solution, the method of steepest descent is preferred but it is slower
to converge. A number of algorithms have been developed that interpo-
late between Newton-Raphson and steepest directions. These algorithms
differ in how they do the interpolation, how they choose the step size,
and how they compute the derivatives. A major disadvantage of a
technique that require the numerical approximation of derivatives is
that such method require n+l1 function evaluations before they even
start. While a simple adjusteﬁent method (the previous type) can
easily converge in ten or twenty iterations add would thus clearly
dominate any technique that requires n+l iterations just to get start.
Even for a model in which such method is in_sufficient, the trade-off

in moving to a Jacobian technique appears to be quite serious.

Use of the Newton-Raphson technique requires the inversion of
the Jacobian matrix, and thas the method fails if the Jacobian is
zero. It becomes very sensetive and may fail if the Jacobian is
small. Such algorithms usually incorporate some test of singularity
of the Jacobian and change direction if it becomes too small. The
above discussion indicate that there exist serious trade-offs among

model specification, solution strategy and solution algorithm.
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Application to the Fgyptian Economy :

In order to apply.the model to the Egyptian economy a big awmount
of data and information is needed. We will be in need of a valid estima-
tion of exogenous variables, parameters and coefficients of the model .
We have to start with values for the exogenous variables of the model
(listed in page 20). Prices can be taken equal to 1, i.e. they aré
considered to be normalized. This can always be done in general equilib-
rium models, since prices refere to big sectors and we are interested in
how they will change in the near future, i.e. in the rates of increase

(or decrease) in the coming years.

P which is the net foreign capital inflow can be taken from Plan
estimates. It was planned to become .equal to 1300 million pounds in the
. 1 : 2 :
year 1987-1988 . However some studles( ) on the Egyptian economy estimate

it at a higher values gceg up to 35 00 million pounds for the year

86 - 19872

CAPMAS 1§ now preparing a new social accounting matrix (SAM) for
the year 1983-1984, we can take from it a lot of coefficients as aij'
input - output coeff;cients,:sij the capitial composition coefficients,
Gi the investment shares of different. 'sectors and qij the expendi-

ture share of different consumer categories on products of different sectors.
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Other parameters such as elastisity of substitution between domestic
and imported goods and price elastisity of exports need a lot of économe—
tric work and may raise a lot of problems that can be solved partly by
senstivity studies of the results to parameter values or it can be estimated
on the base of Expert's openion or taken from studiés on other countries
with similar conditions. For example price elastisity of exports 'ﬁg can
be taken equal zero for industry and service(l) . Phis implies that the
velume of Egyptian exports of industrial goods and of services are indepe-
ndent of prices. This can be justified as Egypt is a small exporter in
these fields and hence the quantity of exports can be fairly considered
as independent of the relation of international to domestic prices of
exports and Egypt can in principle export what is available depending
on its exportg promotion efforts. This is not the case in the agriculture
sector as Egypt is a large exporter of cotton, so we must assume that
prices may affect the quantity exported, as reflected by the elasticity

3(2)

Export elasticity of agricultural sector ”11 can be estimated as

Trade substitution elasticities in the CES trade agrigation function g

can be taken from the same reference [4] as Cr1 =4 () cr“2=0.8,<3“4= 0.2

and cj“s =1 058

We will also be in need of specified policy packages that are
required to be tested using the model. We may exclude some relations or

substitute it by other simpler ones either because of lack of data or

1- This has been done in the study [4]

2~ The same reference [4]
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being more suitable to the egyptian circumstances . But this will need a
careful study and to take into consideration the number of equations and

the endogenous variables and keep them equal.

Finally, we will alsoc be in need of a computer program for any

iteration procedure, for solving a system of equations numerically, €.9.

Newton-Raphson or GaumrSeideﬂ.Procedures .
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