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L. Introiuction

This  paper presents preliminary results of an attempt to
design and f£it a simple econometric wodel to the Kenya economy.-:
The purpose of the model is to facilitate the analysis of the
implications. of development plans and to check the consistenoy
of atated rrograms of development sxpenditure and development
targets. It ig a slightly modified version of the mcdel presented
by Frofessor Faul Clarkl which was designed to be used in making
internediste~term projactions for development planning utilizing
only those statistical series mvailahle in East Africa. - Since
the Clark medel has baan Fitted to the Uganda and Tanzania economies,
the completion of this Kenya's.model should also permit a comparative
study of the stiructure of the three East African economies.

II. Structure of the iModel

The model breaks tke economy into six sectors, each represented
by the grocs vslue added in that sector: agriculture (including
prelinminary processing, foresiry, fishing, hunting); manufaocturing;
(including mining); consiruction; tansport (ineluding elesthicity and
communication); services (conmerce. private services and ronts);
and government. The value added i sach sector is expressed as
a function of particular final dem.nds ésuoh as construction and
equipment investuent), aconsumer denamd (through private income),
and intermediate demands.

Imports are broken into sever categories, each related
to particular final demands or to the lesvel of Gross Domestic
Product. This fine a breakdown of imporits permits anticipated
changes in import reguiations on specific categories of goods
to be incorporated in the model ir the form of changes in the
import parameter values.’

Investment in the present modsl is represented by construction
and equipment expenditures, both private and government. Government -
construction and sguipment expanditures are divided into induced
and autonomous sxzpenditures, the 'Adtter corresponding to ‘the
conatruction and equipment expenditiures in the development budget
(or,for projection purposes, in t1ie Dsvelopment Plan). All
private investment and the remairder of govermmenti construotion
and equipment ezpenditure are expressed as functionsg of the
level of urban gross product {waich includes manufacturing,
government, services, and trarsport). In this respect, the present
model differs from the Clark aodel {see ocur equations 15 and 16
and compare with correspondin: Clark sguations).

Paul G. Clark, “The Raticna e and Use of a Projection Hedel
for Uganda," EDRP 39, dated 10.7.64, Bast African Institute
for Social Research, Makerer: Univeraity College.



Dem

Cur approach permits the explicit imtroduetion inio the
nmodel of autonomous or plarned levels of government sonstruction
and eguipment expenditure — items which are clearly not induced
or- dependent on :ncome levels. Thus we interpret equations 14
and 15 as demund eguations (mee later note on darivation of
perameter values). Clark's model shows all construction and
equipment expenditure as a function of urban gross product
including those elements which will in fact, be predetermined
by the Development Flan. His squations are thus to be inter-~
preted as capital requirementa eguations which indicate the levels
of investimsnt needed to rrovide the ph¥sical capital to accomodate
the level cf urban product. Each a;proach bas its advantages and
weaknesses.

The remaining part of the wodel eoxpresses government revenues
a8 runctions of yrivate incomes and the level of imports. These
equgtiong will permit projections to be made of the central
government budgetary pesition during the planning period.

The model is linear and the efforit has bheen made to keep
it as simple as is consistent with reasonable predictive accuracy.
Clearly, acditional veriables could be added to the produot
eguations (1 <6) and perhaps to others, but each such addition
adds not only to the algebraic difficulties of finding the reduoced
form of the model but, more importantly +to the difficulties in
ostimating paraneter values.

The main steps in this exercise have heen (l) gstimating
the parameter values in the structural eguations, 1-20; (2)
deriving ths algebraic form of ths reduced form parameters (the
"multipliers" ol the exogencus variables); (3) ccuputing the
nuserical values of the reduced form parameters. Further testing
of the model is required and, if these tests are passed, it is
intended to apply the model o a detailed analysis of the Kenya
Development Plan, 1964-70.

I1I. The Model

(see Appendices I and II for definitions of variables)

Identities:

11 GDP = Py + Py + Pp + Py + Py + Pig
2e Uan“'er'f“Ps‘i'Pt‘
Mg + My + Hj + Mpo+ M + My

3. M =My +

4. E =By + Iy
5. EBf=SE, + T
6. P¥mpy 4T

7. GDP*sGDP + T

8. K =Kgp + Kgd + Kp
9. KXp =Ky + Kgr

10, Q@ =Qgpy + Wwa+t Qp
11.. Qr ®=Qp + Qgr

12 R =Rg + Ry + Ry
13. Y -GpP - R

Exogenous Variables: Eg, Ty By, ©; Kga, Qga



19, By, =713 M

20, Ry =14 ¥

The model thus consiste o 13 identities, 20 structural
equations and 39 veriables of which € are ezogenous (that is,
determined eithar by goverument or by worlé market conditions),
The individual structural equutions ape fairly .simple and can be
interpreted straightforwardiy.

A development plan mresumably will consist of (1) planned
levels of jovernment expenditure, O, K,q, Wgd; and (2) descriptions
of intended siructural and institutional changes that are to be brough®
about through ieans other than the levels of these expenditures. An
example of the latter would be new\import re;ulations which might
serve tc reduce the ratio of food imports to private income (equation T
from its historical valus, and new fariff levels which would increase
the ratio of duties to the vaiuec of imports (equation 19). Development
plans of the second type can be taken into account during the process
of estimating the parameters .f the equations by changing the parameter
values from those derived from historical time series., On the other
hand, tracing the implications of ths »planned levels of zovernment
expenditures and the anticivated levuls of ihe exporis requires deriving
methematically the relevant multipliers of these predetermined variables,
i.e., deriving the so-called reduced form of tae model as presented
above. This rcduced form consists of a gystew of 33 linear eguations
derived by tedicus but simple alzebra from the structural cquztions
and idertities, PEach rcduced form equation expresses one endozenous
variable as a linear functicn of the six exozenous wvariables on which
21l velues ultimately depend. The coefficicnts of these reduced form
equaticns are tho "multipliers" of economic interest.



IV¥. Parameter Estimztion

The-very act of tuilding a model embodies our hypothesis that
there exist stable relationships amonz the variables, i.e. that
linzar relationships with fixed coefficients can approximate the
connections among the variables over a sufficiently long period
a8 to make the model useful for intermediate term forecasts (5-7
years). The Kenya economy has been passing through a period of
considerable change, especially gince 1960, so that the effecis
of factaw which might validly be considered to be unchanging over
a period of 5-7 years in other economies (distribution of income,
tasteg, eize distribution of business firms, composition of
industrial production and import, etc.) must be watched carefully
in Xenya. That is to say thet stable. economic relationships of
simple form are likely to be hard to find., ¥e have indeed found
this to be the case with respect to seme of the structural equations.

Three proccdures have been combined in estimating the structural
parameters: (1) analysis of manufacturing input data from the Census
of Manufacturing 1961 to determine certain paremeters {e.g. parameters
a8, a3, D2 ); use ofconstraints which the parameters must &pproximately
fulfil (c.3. a3 + my + iz = 1) and certain theoretical considerations
of a technological nature (e.;. for eguations 14 and 15)3 seceking of
a line of best fit to observed data points {e.g. equations 2, 4, 5,

6, 7, 8, 9. 21, 12, 13, 16, 17, 19, 20). The data used are for
195763,

In the following Table 1, we present our estimates of the
parameters and compare them to Clark's values for the Uganda and
Tanzania economies. There are, of course, several instances where
the parameters are not strictly comparable because of the differences
in structure of the models.















