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Forecasting and Dlanning Models

G.S. Monga¥

A macroeconomic model is immensely helpful in the analysis and understanding of the
interactions among the macrovariables of ao economy. It can help in getting a bird’s eye view of
the economy, preparing a coordinated picture of the numerous aspects of the economy, in undez-
standing its structure, in forecasting and planning  and in influencing and improving upon the
public policy macrogoals. The significant development of large macro-models in the U.S. and
other advanced countries over the last four decades can be easily noticed. Tt is now being felt that
ithe developing countries should go in for the construction of such models suited to their condi-
\ tions and environment. Some of these countries have already got a-few models of their economies
in spite of difficulties of data collection, lack of computer facilities and other problems but much
more needs to be done in this regard in these countries. The maximum work in the field has been
done in the U.S. and that will form a substantial part of this study which covers very briefly
some of macromodels of the U.,S. economy. Models of other countries and other aspects of mac«

romodelling and planning will follow thereafter.

The interdependence among the macrovariables and economic problems of our times;
cannot be adequately represented by neoclassical or Keynesian systerus alone or any other simplé
model. The recent tendency has been to amalgamate the Leontief - interindusiry flow system into
the Keynesian model of demaund and income determination resulting in a sort of empirical general

equilibrium model.

The macroeconomic relation is basically stochastic in natute. A macroeconomic model
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«ith its functional form decided and the list of its endogenous and exogenous variables specified
alongwith any restrictions on its parameters is a symbols of a scientific theory to be tested with the
help of observed data. The accuracy of the equations decribing the data and the confidence in the -
model when applied to the same data or data of a subsequent period, can be judged by the size of
. disturbance terms. Using the known vslues of exogenous variables in a future sample period one
may forecast the value of an endogenous variable with the help of model equations. In several of
the large models the practice has been to adjust one or more of the constant terms or slopes in the
model to improve the forecast. This introduces a subjective element into the use of the model.
This may also imply the inadequacy of the model unless there are some fixed rules for doing so

and that these rules are a part of the model.

Every model depends on some theory which may be something as simple as 8 mere suppo- H
sition or conjecture or which may be a scientific hypothesis. Economic theory is used to generate.
-some variables and statistical procedures are used to select from a variety of approximations. In
the case of most models, a similar theory of firm runs underneath. Microbehavioural equations
are assumed to be able to  explain adequately macroeconomic behaviour by means of stocks
adjustment equations. Controversies in sconomic theories are transmitted into economic models
involving these theories so that models are often judged on the basis of these theories. There is
of course, the difficulty of inadaguate resresentation of hehavioural decisions of economic entities

by means of a small set of structural equations.

Most macromodels emphasise - demand side changes and pay less attention to the &
supply side: They take an aggregative view of the econcmy and concentrate more on  short term
adjustments. Aggregation, to a limited or greater extent, introduces some complications in mac-
romodels. A higher degree of disaggregation is generally associated with a larger model. How-
ever, the extent of disaggregation depends on the objectives of the model and the availability of
data. A high degree of disaggregation may be difficult to manage and may even prove to be
meaningless in the ultimate analysis. A low degree of disaggregation may lead to biases or irre-

Tevant time series.

Difficulties can arise from errors of measurement, paucity or inadequacy of data and
differences in the interpretation of various aspects of a model. Similar models may be used for
different economies in spite of their remarkably = different international structures and different EY

bases for decision making.

Numerous micro-units with all their péculiarities, when looked upon as parts of a
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single complex organism, present a complicated patiern of consumption, production and exchas

nge within the system which is supposed to be working for the good of the society. A macroeco=
nomic model analyses the interdependence between various major parts of the system, examines
its operational aspects and gives a picture, often subjective, depending upon the skill and expe-

sience of the model builder, of the simplified aggregative relationships which give an approximate
idea of the structure of the economy. On the basis of certain criteria, like the use to which the
model is to be put, the institutional and political set up and even the availability of data, the
model builder divides the economy into some sectors on the basis of some functlonal patiern and
tries to capture the interactions in the-economy. The stability of some key relationships in the

model is desirable.

Most economic models venture to predict or at least represent some aspect of reality. They
present one or more statements about economic behaviour purposes of hypothesis testing depen=
ding upon statistical techniques used. Thus a model may be in the form of a single equation or a
set of two or more simultaneous equa‘uons Some models may have nonlinear equations. Forecas-
ting and/or historical validation could be the basic purpose of a model. For this purpose the
model should adequately represent the data to which it has been applied in the first place i.e.
predictions within the sample data should be accurate. “Then we should consider the ability of
the model for other similar data as well as for going beyond the sample period. Essentially it is

a goodness of fit problem for which the commonly used statistic to consider the performance of
certain key variables is the Root Mean Square Error. Several attempts may have to be made in
arriving at the precise form of the structural equatlons which would yield reasonable estimates

and the set of simultanecus equdtions thus brought together must present a loglcal system.

A macroeconometrxc model may be very small ngmg a good mtumve grasp of the
essentlal aspects of the economy It may be elaborate with a large number of real world sectors
and their interactions. Or, it may be reasonably large not very large yet capable of taking care
of the complexity of several important sectors of the economy, not very small yet capable of
mkmg care of changes in endogenous variables based on the spec-ﬁcatlons of tne model. The first
case would give a very rough and mcomplete picture of the world while the second case may be
tco complex to handle and  grasp. A moderately Iarge sxzed modei seems to be convemcnt to

work with in‘most practical cases.

Various types of models have been used to analyse the impacts ~of several policy

alternatlves and as forecasting devices. The predlctlve policy formation ability of a model can be
used as a critcrion to assess a model and also a hyothesis. = Thisis because these models are
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presented as structural hypotheses and the problem of choice of 2 model becomes that of choige
of the best structural hypothesis.

The construction and use of large scale economic models is now common in many
countries, Plenty of work has been done even in socialist countries but relatively little has beer

done in this regard in developin g countries where need is being felt of constracting such models
in spite of some difficulties.

Quantitative models of the functioning of economies were first introduced by Tia-
‘bergen in 1939 who used ordinary least squares for the statistical analysis of his model. It was in

late forties and after that when large scale economic models started being commonly used. Simu-

{taneous equation methods were gradually put to use to deal with biases resulting from single
equation methods:

Almost all early macroecoﬁomic models were Keynesian in  their specification and
concentrated on the consumption, investment, imports and employment equations to the neglect
of monetary and financial relations and even output equations. These early models were short
run models of business cycles and were required to estimate the government expenditure multi-
pliers. In the Jater modsls sﬁpply constraints were attended to and equations pertaining to money
market and;prices included in the simulateneous equation systems by the synthesis of Keynesian

“and neoclassical economics. Availability of time series data over long periods, high speed compu-
ters and phenomenal development and use of simultaneous equatlon methods are some of the

factors which have contributed significantly to the growth of these models

In the recent models, stocks of assets, use of socials’accounting methods and inter-
sectoral transaction schemes play important roles. An integration of Keynesian and Leontief
models is achieved by bringing together a system  of demand, social accountmg and an analys1s of
factor rewards and pricing. For the generation of inter-sectoral flows, the input output techmque
dcquires a prominent place in the system. The Brooking Model, the Wharton Model, the Due-
senberry-Ecastein-Fromm Model and various other models are some of the works that may be
mentioned in this connection. Many of these models are based on quarterly data and have been
used for short run policy analysm and forecastmg though there are several models which consx-

der long run analysis of the economies concerned.

Most models are broadly  divided into three principal sectors comprising of aggre-
gate demand, aggregate supply and the identities relating the two. Within eaph of these sectors

-
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-geveral relations are included. Some models do leave out of consideration such issues as house
_hold and entrepreneurial behaviour, distributional aspect, technology and dynamic responss
patterns, budget constraint, complexity of tax revenues, industry value added and so on. 1t is not
“possible for any model to take care of all the aspects of an economy but the degree of comple-

“teness of the system may be gradually improved even with fewer equations in some cases.

“The Statistical Side

‘ The problem of macroeconometric models is concerned with the formulation, esti=
-mation and evaluation of its various compouents. In the set of simulianeous equations represen-
-ting a model, each equation as a part of the system is important and provides a causal link i
~the system. Consistent and useful working hypotheses depending on the nature and availability
bf data need to be made about various components of the model. The ordinary least squares
(OLS) method 1s a commonly vsed technique to get paraweter estimates which should be subjec-

-ted to statistical analysis and testing; Unfortunately in spite ~of its relative simplicity and »w’ide
~usage, the OLS regression may be inadequate when the relations are of a simultaneous nature.

~The presence of two or more endogenous variables in one or more equations of the model gives
_sise to the identification problem, In principle, a number of endogenous variables could enter any
-equation of a set of interrelated structural equations. Methods other than OLS have'to be uséd

~for consistent estimation of the parameters when the problem of identification presents itself.

The maximum likelihood estimators which are consistent, efficieat as well 2s suffi-
_cient and which also provide a variance covariance matrix of the parameters, involve heavy
.computational work and are sensitive to certain specifications errors. Between these two extre-
~mes. more or less, lie some practical methods like those of instrumental variables (IV) two stage
Jeast squares (2SLS) and limited information maximum likelihood(LIML). Each of these methods
.can be used for simultaneous equation systems but the procedure involves estimation of a single
:V:cquétion of the system at a time while the simultaneity aspect is not ignored. Only a'limited
amount of priori infermation is utilised by these methods which do provide consistent estimates.
Both the 2SLS and LIML estimators are efficient among estimators depending only on identi-

fying restrictions of the equation under consideration.

* The three stage least squares (3SLS) gives efficient estimatersif there is no restric-
~tion on the error variance convariance matrix. The computational work involved is heavy. The
-3SLS method converges in distribution with FIML which, although it provides- efficient estima=

-ors has not been much in use.
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Bome M@@gaﬁs of the U.S.Economy:

We will consider here some early models of the U.S. economy followed by the later
and more sophisticated models, Most early models used annual data. Quarierly and even mon--

thly data started being used later.

" The pioneering work in the field is that of Tinbergen whose modest beginning set the-
trail for large scale developments which were to follow in the field. Tinbergen (1939 made use of

1919-32 US annual data. His model consists of 32 stochastic equations which includes three

gach of consumption, investment and liquidity preference functions, and also other equation like:

- those for profits, wage determination, derived demand for labour, capital gains and so no. Most

of the equations are in real  terms. Besides these, there are 18 definitional equations in the:

model. All the equations are linear though a few of them are subject to boundary conditions.

The time trend has also been used. The model makes use of 32 endogenous and 18 €X0genous-

variables. Lagged variables with lags upto four years have been used. Only 13 observations have-

been employed. The monetary sector finds extensive treatment while the agricultural sector-
enters only endogenously through its demand. Tinbergen’s synthesis in 1939 of “statistical busj--

uiess cycle research and quanttative economic theory” was the first attempt to introduce an eco--
nometric model of an economy. He - attempted to test some economic theories regarding the.
;:haracter and causes of cyclical fluctuations in business activity. Tinbergen’s model was followed:

by numerous attempts by others using annual, quarterly and monthly data analysed with the-

help of more sophisticated techniques.

Suits (1962) made use of 13 observations - obtained from annual first differences of”~

1947-60 US annual data. This 33 equation model consists of 5 definitional - equations. There are
28 endogenous and 21 exogenous variables, all expressed in real terms. First differences have.
been used in the study. There are several consumption and investment functions.

Equations for price level determination and monetary = sector are absent from thé-

model. The OLS method of estimation has been utilised .in this model. -

Duesenterry-Eckstein-Fromm (1960) model of the US economy isbased on a variety
of postwar periods and uses quarterly aswell as some annual data. Of the 28 equations in the-
model, 13 are definitional. Most of these equations are in money terms. There are 28 endogenoﬁs.
and 11 exogenous variables including lagged variables. This model makes use  of the capacity
variable and a combination of diﬁerenced variables. The monetary sector is absent and pricés are

treated as an exogenous variable.

-
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This model is recursive and the use of OLS may be justified if there is no serial

_correlation and residuals in different equations are not contemporareously correlated.

We now consider Klein’s earlier model and its revised versions and development

Klein’s (1950) model makes use of 1921-41 US annual data which provide 20 observations for

his model. There are 12 stochastic equations most of them in real terms, including 1 consump-

tion function, 2 investment and 2 liquidity preference functions. There is no explicit production

function. Instead, the employment output relation is determined by a derived demand for labour.

There are 4 definitional equations. Lagged variables and time trends bave been used. The model

makes use of limited information maximum likelihood method of estimation. This earlier Kleim

-model, though small in size and without the supply side and the monetary side has been a popu-

Jar model. Tt may be written:

C, = o+ «3 Pyt Py T <3 (W F W) U
I =8+ B P+ By Py T By Ky Uy
Wlt =T, + 1y (Y—}—T—W2 )t +r2(r—\—T—W3 )t—l + 15 (1:—1931)—l—u3t

C+I+G=Y="P+ W + W,

C = Consumption

G = Government Expenditure
I = Investment
Y
K

National Income

i

= Capital
P = Price level
T = Taxes

£

1 = Private wage bill

Government wage bill

g
I

2

The Keynesian structure which formed the basis of a number of macromodels begin-

-ning with those of Klein and Goldberger méy be written



The Economic Journal of Nepal

C$C(Y)

I =1 (V)
L=f (VK1
W a4y

p  dL
w=1(P,0U
Ms :sz
C+I1+G=Y

[

where Y, C, I, G and L stand for national income, consumption, investment, government expen--

diture and labour respectively, i for interest rate, w for wage rate, U for unemployment, Ms for-

money supply and Md for money demand

This model being inadequate for analysis and forcasting, equatioﬁs were added to it
to obtain a workable model. This was done by expandin g aggregate demand components (con=-
sumption, investment, imporis ete.) and by distinguishing between G.N P., national income and
personal disposable income. Fquations of  aggregate demand were added and separate functions.

for depreciation, taxes and transfers, corporate savings etc. were also included in later models.

In 1955 Klein and Goldberger, using the 1929-52 annual data, omitting the war-
years 1942-45, presented a 20 equation model. These 20 simultaﬁeous equations show the inter-
dependence among 20 jointly dependent “variables, the explanatory variables being one or more-
of these variables in some of the equations and 45 predetermined variables made up of 19 lagged
endogenous, 19 exogenous and 7 lagged exogenous variables. Among the 20 equations are accoun_
ting identitites which close the statistical system. A single price system in the ’whole system, time
trends and Jag structures in the income consumption response pattern, a linear production func-
tion, corporate profits and savings functions are  some of the _featu1'es of this model. Besides,
there is a monetary sector consisting ~of equations pertaining to = interest rate, wage adjustment.
and agricultural price. While exports are an exogenous factor imports are assumed to depend on:

real output and relative prices.

In 1959, Goldberger gave a  revised model with 21 “endogenous and 17 exogenous.
variables. There are 6 identities in this system of 21 behavioural, technological and definitional.
equations characterising the US economy, providing a complete system explaining the US eco-
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nomic behaviour. Limited information maximum likelihood method of estimation is used to

estimate the parameters of the model.

In this revised model, the production function is now introduced explicitly and
inventory investment is not treated separately from fixed investment. Most equations are in real

terms. Time trends and are also used,

While Klein Golbarger model was itself revised, updated and re-sstimated, its rela-
ted forms either by the introduction of first differences or by inclusion of greater sectoral disagg-

regation or by replacing annual by quarterly data have led to some other weil known models.

Klein Goldberger model has the advantage of being one of the oldest model whose
dynamic properties are known so that the model can be easily used for experimentation, alterna-
tive methods of parameter estimation and for forecasting. It is relatively small sized with 2
simple lag structure and absence of sectoral disaggregation so that it does not give rise to pro=

blems of instability or multiple equilibria. There is, however, ample scope for the enlargement of
the model. Several equations in Klein Goldberger model are of an empirical nature with little

support from economic theory. The level of aggregatioh is high. Interaction among various sec-

tors of the ecOnomy are not reflected. The agricultural sector is inadequately represented.

Among the other models which make use of annual data are mainly those of Vala-
wanis (1955), Morishima  Saito (1972) and Hickman Coen (1975) which are all models of long
term economic growth. The periods covered are an extended period 1869-1953 in Valavanis
Model, 1902-1952 in Morishima Saito model and 1924-1940 and 1949-1966 in Hickman Coen=
Medel.

Valvanis makes - use of 1869-1948 US annual data. His model has 12 stochastic
equations including those for consumption, investment, liquility preference, production, derived
demand for labour and capital consumption function. There are eight definitional equations

which are assumed to hold in real terms,

With 20 endogenous and 7 exogenous variables, the model makes use of time trends
and employs the estimation technique of limited information maximum likelihood and also.OLS.
Tor some equations.

The Valvanis model resembles the Klein Goldberger model so far as the size and
types of variables' used are concerned. Howevers, there are some variables which, uglike in

Klein Goldberger model; are treated as endogenous of €X0genous depending on tﬁez "recj rement
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of the Valavanis model. Thus population, labour force, employment and birthrate are endogenous-
while money supply, net immigration, death rate, unionised labour force, standard houses, value

of land and time are exogenous.

There are 7 stochastic and 2 definitional equations in the Morishima-Saito model.
According to Morishima Saito the investment function is responsible for much of the failure of
Klein Goldberger model on forecasting. They explain this by saying that in their model, gross
invastmant is regarded as exogenous and empirical results are superior to those in Klein Gold-

berger model.

Along with the short run properties  of their model, Morishima Saito also consider
the long run properties of the model. - They examine the neoclassical state of long run growth

maintaining perpetually full employment of labour and capital and the state of balanced growth

ia which prices remain constant over time,

Morishima Saito model of long term growth hasbeen used for a) structural analy-
sis, b) policy evaluation and c) study of relative effectiveness of monetary and fiscal policy. The
model has been applied to the US at different degress of aggregation. The model analyses the
problem of existence and stability of the siate of long run growth equilibrium maintaining full
edploymsnt and of the state of balanced growth -~ with constant prices. Morishima Saito model
goss further to study the relative effectiveness of monetary and fiscal policy, these being taken as
two short tsrm msasures to achieve full employment. The model also analyses the contradiction

between price wage stability and the maintenance of full employment.

Morishima Saito model supports the Keynesian contention  that public investment
policy has advantages over traditional monetary policy as a measure to promote full employ-
ment. This is done by studym g the rate of' change ' in employment with res pect. to the strategic
vatiable of the policy.

The Hickman Coen model of 'long term growth has bcen used fer medium and long
term forecasting of annual time paths of some important macroeconomic variables like GNP,
labour force, unemployment, wages and prices.

The Hickman Coen model uses the annual US observations for the sample period
1924-40 and 1949-60. There are 50 stochastic equations and ‘70 endogenous variables. The

system is nonlinear as there is a large number of behavioural equations which are logarithnic.
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The model is used for long range and medium range forecasting over a horizonof 10
Years Or more. Short run cyclical phenomena are not emphasised. The main variables whose
‘annual time path projections are examined are GNP, labour, employment and unemployment.
The model has a Keynesian approach as it has  an income expenditure framework to determine
veal efective demand and a specification linking rea! and monetary sectors through interest rates.
The neoclassical element in this model is noticed when we find marginal productivity conditions
incorporating relative factor prices are used to derive factor demand equation. The model has an

_integrated cost, production and pricing framework and interrelated labour and capital demand
function.

The structure of the model consists of five blocs comprising final demand equations.
These and the next three blocs of output, income, and taxes and transfers constitute a sort of
multiplier and accelerator model. There are six more blocs concerned with labour force, capital
stock, potential output money supply, wages and resource utilisation. Labour input cénsists enti-
rely of a demand function for man hours with output and factors prices as the principal argu-
ments. Wage changes depend on labour demand - and wage expectations, The utilisa'tionvbvloc bas
equations to determine measures of aggregate resource utilisation. A supply and demand model
of the banking sector determines the money stock and a term structure model relates short 'and
Jong term interest rates. There is a unified view of firms” decision processes connecting investment

employment, production and price equations.
Other US Model

The Klein-Goldberger models and others of the type are useful in analysing the
direct and indirect impaét of fiscal-monetary policy. It is obvious that a better insight into these
impacts on GNP components could be available = with a higher degree of disaggregation leadiag
us to large and complete models with many more equations and relationships. These may help in
in forecasting the results of changes in particular component of final demand. These large sized
models are very difficult to handle statistically. Var‘iouis techniques lave been used tb \ ‘s'implify
the econometric work involved.  In particular, mention should be made of F ishers block
recursiveness concept which helped in constructing near recursive submodels (1mp1ym g the apph-

s

cability of the causality criterion to certain sub models of th“" 3 hole system) and SImplmed the

specidcation problem. o

Soon after the Klein Goldberger model, the large modéls,sogﬁe, of wb‘i’ql\m:_}}a@gggg thiee

© hundred simultaneous equations and several small model,s”used quarterly instead of annual data.
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Even monthly observations were used in some cases. Several sectors and components of econe-
mic activity were incorporated into these models.

In 1961, Klein and Popkin introduced a 44 observation model for 1948-38.U§
quarterly data and made use of limited information maximum likelihood and two stage least
squares techniques of estimation. There are 5 definitional equationé in this 37 equation model. Ite

behavioural equations are in real terms while the definitional quations are in money values,
There are 37 endogenous and 19 exogenous variables including lagged variables and multlphcas~

tive variables combinations.

The mobel has, apart from other equations, 3 consumption and 3 investment func- N |

tions, a liquidity preference function and 2 interest rate determination function.

The Liu (1963) quarterly model is based on 50 observations from 1947-39 1JS data.
It has 34 equations of which 15 are definitional, the latter being in real terms. Apart from the
usual equations, the model has an extensive monetary “sector. Qutput is determined entirely froms
the demand side. There are 34  endogenous and 17 exogenous- variables including lagged varia-
bles, several stock variables and ratio ~ variables. The model makes use of 2SLS method of esti--

mation.

Fromm’s (1963) quarterly model consisting of 24 - observations from 1953-60 US
data has 23 stochastic and 10 definitional equations most of which are in money terms.There are-
33 endogenous and 15 exogenous variables including lagged variables, ratio variables and some
multiplicative variable combinations. The use of OLS for this model may be justified if its strue~

{ure canbe reasonably assumed to be recursive.

Sargent’s (1976) classical postwar model for the US covers the period 1951,1-1973.3.
Itisa small linear model with monetary policy - implications with short run Keynesmn proper-
ties. The model formulates tests and estimates a version of the classical model that has its origis
in hypotheses that place severe restrictions on the random behaviour of unemployment output
and the interest rate. 1t formulates a drastic ~ statistical definition ~ of the natural unemployment-
rate-hypothesis. There are 5 equations in 5 endogenous variables in the | prototype of the model.
The finally estimated model has 8 equations in 8 endogenous variables. The mstrumenta] varlab}e +
estlmatxon technique is used to estimate the coefficients.

Evan’s (1966) quarterly - model of the U.S. economy covers the period 1948-62. It
makes use of 31 behavioural equations and 19 identities so that there are 50 endogenous varia-

b
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“bles in the model which does not have a foreign trade sector. There are fairly well diaggregated

-.gquations for investment, consumption and factor shares and also for the price level and the

~interest rates.

This model attempts to explain price levels in terms of various measures of capacity
. and finds that ingeneral, changes in  the various price levels, depend on relevant measures of
- gapacity for different sectors. The determinants of consumption of nondurables and services are
_assumed to be similar and estimated in a single equation. The disposable income has been obtai-
“ned by adding wage and nonwage disposable income to emphasise the mechanism by which higher
profits and higher capacity utilisation lead to higher wages and lower profits. Depreciation is &
~function of capital stoqk, taxes of their respective revenues base and transfer payments are &
-function of unemployment. The calculation and discussion of multipliers for various monetary
and fiscale policies finds a prominent place in this todel. The multipliers are found to be much

“Jarger than those in the models.

Pindyck (1973) has constructed a small quarterly model of the post-Korean-war us
.economy using the data over the period 1955.1 to 1967.4. There are 9 behavioural equations and
.one income identity. This ten equation macroe’cbnomic model was used to test certain optimuns
.control results and falls into line with Keynesian and post Keynesian theory. The model includes
“the basic macro variables like consumption, investment, GNP, “interest rate, price level. wages
and unemployment apart from some basic policy variables. The mobel has been found useful in
-providing a guideline for stabilisation policy. | )

Kuh and Schmalense (1973) present a medium sized quarterly model of US using
1954.1-1969.4 data.,

In this model of 42 stochastic equations and 40 1dent1t1es there are 82 endogenous
:and 35 exogenous variables, Like most recent macroeconometrlc models this model has a post
Keynesian orientation and makes use of quarterly data to examine short Tun ﬂuctuatxons There
are linear as well as nonlinear equations in the model and the OLS techmque of estimation is
-used in spite of its provrdmg inconsistent and biased estimates because, as the authors clalm the
-OLS is simpler and easier to mterpret than the alternat'ves and also because least squares esti-
-mates of macroeconomic stochastic equations seldom differ from those produced by eonmstent

-gstimation method.

Total consumption cxpenditure is a distributed lag function of disposablo personal income
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and the implicit price deflator for consumption. As for fixed investment, external estimates of the -

distributed lags between the decision to invest and investment spending are imposed on the beha-

vioural equations in the m del. The statistical estimation of the investment sector is focussed on the:

process of expectation formation. The inventory sector insists of only one important endogenous
variable, mventory investment. The sector for international trade, assumed to have little impact

on the level of aggregate economic activity is treated only briefly in this model.

The most elaborate sector consisting of 20 equations (of which there are 7 identities) -

is the income sector, This is necessary, according to the authors, because important policy para- -

meters like taxes and transfer rates, are often neglected to obtain a more condensed description.

of disposable income determination. Besides these, there are equations for the labour sector to-

analyse employment, labour force and unemployment, the wage price sector to derive the average:
gompensation per man hour in the private sector = of theeconomy, the financial sector to deter-

mine the corporate and treasury bill and commercial paper rates which influence fixed investment
and income distribution sectors and the sector for government demand for goods and services..

fiscal policy and budgetary accounts.

The FRB-MIT model of Leeuw and Gramlich (1968) is a quarterly model of the-
US economy which among other things attempts to quantify monetary policy and its effects on.
the economy. The model emphasises the role of economic instruments. It finds that both monetary
and fiscal policies have powerful effects on the economy though monetary policy operates with a.
longer lag. The response of money income to these policies is stronger than that implied by other
large models.

There are three large blocks of equations in the model. The financial block- made-
of supply and demand equations for financial claims and their dynainics—consist of 12.
£quations; the second block which deals with fixed investment including housin g, plantand.
equipment and behaviour of state and local governments has 32 equations; the thirdi.e. con--
sumption inventory block which covers income shares, imports, taxes, consumption and inven=-
tory investment has 21 équations. By combining the three blocks into a single group of simulta--
neous equations, the main exogenous - variables are found  to be population and other demogra--
phic variables, government taxes and expenditures, monetary policy variables, exports, wages:

and prices.

The public version of FRB-MIT model is called the MPS model which is a large-
quarterly model with more than 100 equations. A simplijed version has been analysed by Ando.
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The MPS model as analysed by Ando (1974) is a comprehensive model discussing
. questions of stabilisation policies and the contentions of monetarists. Only a brief description of

the simplified form will be considered here.

The MPS model tries to accommodate the points stressed by monetarists in the exis-

~ting macromodels. It is recognised that the central issues in the analysis ~of stabilisation policies

are interactions arong effective demands, conditions of financial markets and the forces deter-

mining the level of prices and wages. To accommodate the reality of the economy and to provide

_sufficient details for actual policy making purposes, the MPS model has been made sufficiently
~comprehensive,

There are 22 endogenous yariables and 6 exogenous variables in thesimplied dis-

.crets time form of the MPS model. The first 4 equations describe the demand for real output. The

-consumption function isderived from the life cycle hypothesis of saving. The government expen-

_diture is taken as the sum of the exogenous federal expenditure and the ~endogenous state and

Jocal government expenditure.

There are 7 investment functions: investments in producers’ equipment, producers’
structures, consumer durables, in single family units, in multiple family units, by state and local

-governments and in net inventories. For income identities, . taxes and the market value of assets
“there are 7 equations which include the definition of disposable income, the summary tax func-

tion, the definition of net worth of households, —equations for changes in the value of net worth
.ot saving, market value of real assets and the expected stream of income, current actual income
from real assets, market valuation of capital and finally, the equation for changes in the value of

teal assets.

‘The observed relationship between the employment and output is not the production
-function out of which the investment function is derived. For this use is made of a short ’term

“relationship between the output and labour modified by the presence of overhead labour.

There are equations: for responsiveness of labour to employment in the from of
-unemployment rate as a function of = manhours and population characteristics, for the  rate of

.change of wages, for the level of output price given the level of money wage.

For the financial side, there are equatidns for demand for real assets and for expec-
-ted rate of change of prices are so on. There is also a budget identity for government. In all there:

-are 22 independent equations in the simplified model.
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For the discussion of stabilisation policies the model focuses attention on the ZOVEe
ronment budget constraint even though the latter is only implicit in the model. The model emphae
sises that meaningful long run equilibrium is something close to a golden age path which can be
generated by this model with some minor adjustments. It is realised that the historical path of
the unstable U.S. economy is far away from any conceivable golden path. 1t is suggested that
when analysing the impacts of stabilisation polcies we should be concerned with time paih of the

effects of a policy change over some specified length of time.

The response of the economy, according to this model, to an increase in the govern-
ment expenditure is likely to be a cyclical one. In case of serious instability in the economy, will
designed fiscal and monetary policies can keep the economy fairly close to the golden path. This
analysis is different from the monetarists’ belief that the economy is stable around golden age
paths so that monetary and fiscal policies move the economy from one golden age path to ano-
ther. The MPS model this serves as a framework to analyse several theoretical questions related.

40 economic stabilisation.
THE Brookings Quarterly Model

The Brookings model was the outcome of the coordination of several experts; eacky.
working with a part of the model in his own field of specialisation. Expansion of the model con-
tinued with modifications, extensions and additional industrial classifications. Consistent methods.-
of estimation were used to reestimate the model after putting together the efforts of all the con-

tributors. Use was made of seasonally ’a';djus"ted' quarterly data of the U.S. economy 1949-60.

The Brookings model (1970) in its condensed from contains 68 behavioural and 13-
additional variables in the input output sector. There are 200 endogenous and 126 exogenous-
variables. The period covered is 1954-65.

The large version of the Brookings model (1978) contains - 343 endogenous and 130~
exogenous variables. There are 107 behavioural equations. The large version differs from the con-

densed version in the industrial detail. Tt has eight sectors  in place of the four of the condensed.
version in the industrial detail.

The large Brookings model uses the 2SLS technique for a system of 176 equations.
divided into recursive simulteneous blocks. The seven blocks are those for ons, investment; two, .
consumption; three, outputs; four employment; five, labour supply; six, wages, prices and pro-

fits; and seven, interest, money and other factor shares.
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There is a high degree  of disaggregation in the model which treats in detail invest- -
neat, pféduétimn‘, price wage behaviour, - employment output relations, financial sectors, govern=
ment receipts and expenditure. The model uses lagged exogeneous and suitable combinations of
laggedexogenous and endogenous variables. The economy is looked upon as a dynamic system of
interrelated processes invelving feedbacks between production, distribution etc. ‘

The model started with two sectors: manufacturing and nonmanufacturing and was
expanded by the addition of five more sectors to seven: durable and nondurable manufacturing,
srade regulated construction,farming and residual industries. This helped in a closer analysis of
highly volatile production and demand components of the business cycle. This was an improve-
ment over the Wharton model. Also, some equations, almost neglected by the Wharton model,
viz. those pertaining to goveinment, agriculture, financial and labour sectors were added in the
Brookings’ model. Most expansion took place on the supply side of the model while demand side
semained practically the same as in Wharton model.

In the Brookings model prices are a function of unit labour costs and chahge in the
inventory output originating ratio. The wage equations, which are of a disequilibrium type, are-
related to consumer price index, profit rate, unemployment and percentage wage change of the
fast period. To ¢lose the supply  side;, use is made of labour requirement functions, inventory

valuation adjustment, unincorporated business income, rent interest and dividends.

A weekness of this model, as also that of several other models has been the use of
dagged dependent variable, particularly in the context of quarterly data. They may lead to biased
coefficients. The forecasting ability of the model is affected by a weak linkage of the monetary
sector in the model and also by the weakness of its price, wage and other equations. Moreover,
the model being a combined product of independant studies, compromises had to be affected on’

several counts,

Liu-Hwa Model

This macroeconomic model of natlonal income determmat]on by Liu and Hwa

{1974) is a monthly model for the period 1954.01-1971-12, This model which is intended for

forecasting and policy analysis is a recursive monthly monel and is expected to involve the least
specification error concerning causal directiens. The serial correlation in disturbance terms may

beless than in models with Jonger unit periods. This last possibility was examined by Liu in 1969

' wﬁex‘fwﬂaiabf*cbﬁfsiaéfe&"ﬂfe=~'-fe5a?§ib‘imy-- of a monthly ‘model and the advisability of including in
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the relations lagged values of dependent variables. Since the 2SLS methed for lagged dependent
variables and auto-regressive errors which under certain assumptions, gives maximum likelihood

gstimates of regression coefficients,

In a monthly model, the recursive relationshib is justified because  the extent of

simultaneity may be less than in longer unit period models.

As claimed by Liu and Hwa, short term forecasts and important policy decisions are
often influenced by the latest change in monthly economic data which, therefore. need to be sub-

jected to a more systematic rigorous analysis

The Liu Hwa model consists - of 100 equations including 51 stochastic relations and
49 identities. 31 more identities are used to close the model. The number of dependent variables

is 100.

The consvmer expenditure functions on nondurables, services, autombiles and other
durables, based on classical - consumer demand theory, have as explanatory variables lagged
endogenous variables and also disposable personal income, initial liquid assets and relative prices.
Initial liquid assets are found to be significant in  all equations except for automobiles. The rela~
tive price variable is important in all equations exc%pt nonautomobile durable goods. These
variables are not adequately utilised in the Wharton and BEA models, which are of sizes compa~
rable with Liu Hwa model. These models do not disaggregate business fixed investment function
into plant and equipment functions as in the Liu Hwa model. Siinilarly there are differences in
the disaggregation of functions - for residential housin g mvestment inventories, manufacturers®

new orders, shipments and unfulfilled orders.

Bureau of Economic Analysis Quarterly Model for US (BEA)

The BEA model for short term forcasting and for quantitative anaiysis of policy

alternatives is based on the early Wharton model and resembles that in size and structure.

Broadly speaking, the model has three sectors: the output market for components of
GNP the labour market for wages and labour and the prices for deflators of GNP and wages

" In asystem of 117 relations making the model, there are 67 stochastic - equations.
The short run employment function: converges to the Cobb Douglas production’ funclion whick
relates potential output to cabital stock, potential employment and a normal work week: Actual

manhours are differentiated from measured man hours, each being allotted separate equations. -
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“The hours-worked are looked upon as - a partial buffer variable beiween employment and labour
sequirements. The Wharton index of capacity utilisation is determined from the ratio of actual t&:
?otential'outpdt. This index is also used in equations for nonresidential fixed investment, imports
and prices. Other equations in the model aré those for the private sector wage rate, implicit price

deflators, nonwage income’ components, taxes and transfers and a financial sector.

There are final demand equations for six consumption components: residential and
non residential fixed investment, inventory components and import categories. Government pur=

ghases and exports of goods and services are services are made exogenous. The following section
gives further details about the BEA model.

The Wharton Model

The Wharton model - (1967) - initially made wuse of 1948.1-1964.4 data though
later (1969) for forecasting purposes  (1953.1 - 19683 data were used along with-
additional equations to make some of the monetary variables endogenous. This is a medium
sized quartérly model ' of the US economy and may be looked upon as ao extension of Klein
Goldberger model. The model has been developed to forecast national income components and
employment in the US economy. The later version includes price equations which are more res-
ponsive to high capacity utilisation than those in the earlier model.

' There are 47 behavioural and 29 definitional equations in the model. The number of
#ndogenous and exogenous variables is. 76 and 42 respecﬁvely. There are 5 categories each for
consumption and investment, production relations of Cobb-Douglas type, a monetary sector and
an equation for capacity utilisation, apart fron several other features. Lags upto nine quarters

are included in the model. The time trend is also ¢employed.

The 2SLS technique of estimation has been successfully employed in the model for

-forecasting purposes: There are several variants of this model.

Among the variants of the Wharton model = is the Wharton Mark TII model of 1972
which treats ‘more elabofately the financial and nonmanufacturing sectors and the behaviour of
prices, wages and labour demand. The Wharton Annual and Industry Forecasting model of 1974
makes use of input output information and gives disaggregated forecasts of certain variables. The
Wharton I Anﬁcipations model of 1974 uses anticipated variables and analyses their effects on
the multiplier and error properties of the model. The results of this model show that anticipating
variables can increase the accuracy of a model and reduce error even when advance informatiom
is not introduced. ‘
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The. Wharton Model initially made useof 1948.1-1964.4 data. The -BEA
quarterly model based on an early version of Wharton model, is of the same size as the Wharton
Model but has been continuously revised over the years. It started with the use of 1953.2-1566.4
data on the pattern of Klein’s model. Later different parts of the model were revised and re—

estimated and the BEA model evolved in a way different from the Wharton model.

Both the BEA Wharton modeis explain the GNP components with about a dozem
equations. In both, consumption is explained -by current andlagged disposable income, lagged

values of consumption and stock variables.

In the Wharton model, investment is related to various lagged monetary and reaf
variables. Its investment sector is more disaggregated than the BEA investmiént sector. The BEA
model has several investment equations for each component in the investment sector but makes
use of one or more specific equations for different purposes. The monetary sector uses.the ides

of liquidity preference.

‘The two models have similar import equations. In the Wharton model imports depend
on aggregite domestic demand and import  prices while exports depend  on world trade and the

US export prices in relation to world prices.

In both the models, output is determined by the demand side and employment is
determined through a production function and subtracted from the endogenously determined

Iabour force to find the employment rate.

In both the models, prices and ~wages are explained by past price and wage changes
and the prime age unemployment rate. In the .income sector, wage income is determined by

employment and average wages. Wages and prices are useful in forecasting and in explaining

inflation.

Tn the Wharton model corporate profits are determined as the residual difference bet-
ween national income and all other income claims while in the BEA model they are determined

by an estimated equation. There are nine tax functions in BEA while Wharton has four.

In the Wharton model, out put orders and shipments have been disaggregated inte

seven equations while BEA has three equations for these. However Keynesian orientation and

non linear s$pecifications are found in both cases.

A
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The Wharton model is a syathesis of Keynesian and Leontief systems through the

~gonversion of final: demand into effectivedemand. The model gives a structural description of

~the economy and helps in forecasting and pohcy analysis though not in the analysis of technical

~Change.
.Michigan Quarterly Economic Model

The MQEM model, has passed through several versions-and has been continuously
~used for forecasting. It is a medium size, non-linear quarterly econometric model useful short

-term forecasting and policy analysis. It makes use of 1954.1-1970.4 date.

There are 35 stochastic equations’and 24 identitics in this model which 'has 59 endo-
-genous variables of which 12 from a recursive block. The output variable is primarily expenditure
.determined making the model a short term one. The supply constraints in the model operate om

-prices and through the effects of prices on expenditures.

Although the model ig an integrated and interdependent system it can be divided
“into six blocks of equation pertaining to wages and prices, productivity and employment, expen=

.ditures, income flows, interest rates and output composition:

In the block of wages and prices there are ten  equations to explain the basic wage
-rate and prices in the private nonfarm sector. These are used to explain seven implicit deflators
-relating to various components of GNP, The wage equation which is an expanded versions of
Philips Lipsey mechanism, explains the rate of change of -the money wage overa two quarter -
interval. The short run Philips: curve in the model is not  very steeps but in the longer run, with
‘the rate of growth of the money wage adjusting to reduce any deviation between the annual rate
of growth of the real wage and the normal productivity standard, the Philips curve grows steeper

-over time without becoming vertical.

Productivity growth is embodied in capital in the long run but in the short run, pro-
ductivity growth is responsive to changes in output resulting from such factors as work speed—
~ups and labour hoarding. Output and productivity are explained within the model.

The expenditure block contains five consumption equation, three investment equa-

<tions and one import equation.

‘ The residential construction equation resembles the equation for consumption. Busi-
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ness fixed investment expenditures are explained by a distributed lag mechanism defined on the- 4

desired stock of capltal based on neoclasswal theory. There are separate distribuited lags om:.

output and relative 1nput costs which  allow for a different expectation - formation process with.
respect to these. deteérminants of desired stock. The inventory investment equation is of the stock .

~ adjustment type.

Private wages, corporate profits, dividends and tax flows are all parts of the block of

income flows in which the profit it equation is the most important to explam the dynamlc behavu»

our of the model,

_ Both the short and long term interest rates are explained in the block for interest
rates. The supply of credit represented. by the increase in unborrowed reserves which as a varia-
ble reflecting monetary policy, is exogenous to the model. ‘

The block of output composition includes service component tax corrected output:
varlable which affects business fixed 1nvestment manufacturlng mdex of industrial production and.

<apacity utilisation in manufacturmg

The Data Resources Quarterly Econométric Model of US Economy (DRI)

: The DRI model, with several unique features of its own is one of the largest model:
with 718 endogenous and 170 exogenous variables. The equations in each sector of the model are

shown below:

Sector . Stochastic  Total
Equations Equations

Final Demand (C, G. I, F) 66 176
‘Incomes i1 . 31
Financial 103 202
Supply Capacity, Operating rates R 66 10
Employment, Unemployment, Labour etc. 9 10
Prices, Wages, Product1v1ty 56 : 81
Industry - ’ 128 208

379 718
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There are 339 nonstochastic equations with a considerable degree of disaggregation

“in some sectofs The model is revised every year and moved toward and explicit treatment of’
_physical stocks and demographic factors and the determination of the composition by age, sex,
race, employment and unemployment. A wholly endogenous and behavioural - state and local
_government sector in the model responds to macro conditions, demographic factors and financial

conditions.

In the two market model of interest rates, the long term’ capital market is mainly

o aﬁ'ected by inflation expectatlons and supply of liquidity alongw1th portfoho cons1derat1ons

The links between housing activity and the sale of housing related durables are expli-
.citly modelled by using consumption functions for some components at current prices. There is

an mventory equation which takes care of the unintended stock variations caused by sudden

-gchanges in sales.

) The model relates the income and- expenditure variables following the Keynesian
- approach. In the block containing the expenditure equations there are also equations pertaining

-to the financial sector and wage price mechanism.

The consumption sector has been divided into 13 categories corresponding to dispo-
‘sable income, demographic factors, physical stocks, household financial assets, debts and prices
‘Many individual equations embody the consensus of current theory such as those for the neocla=
-ssical investment function, employmeut ad]ustment functions for productmty and a price cost

-relationship for profits.

The DRI'model is designed to minimise forecasting error. This is done by selection
-of proper time series; annual reestimation of the model and  use supplementary data filters and
-systematic error analysis. The model is highly structural and displays several economic processes.
“This improves forecasting accuracy and enables one to consider the microimplications of macro-
«forecasts and vice versa. The model exhibits both the cyclical = and trend characteristics of the

S economy:
‘FAIR MODEL -

Fair developed in 1969 a short run model of the U.S. economy. The mam axm of

*zthls model is to tackle the problem of subjectlve adjustments of forecasts befﬂfe bemg released.

“Evans, Haitovsky and Treyz (1972) in their analysis of the forecastlng propertxes 'Ofv US econo=
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metric models firmly believe that constant term adjustments are essential in economeiric models.-

Tn an analysis of the Wharton and OBE models they = conclude that the adjusted forcasts are-on

the average murewaccurate than the nonadjusted f forecasts from the models and still more accurate-

@n the actual values of the exogenous variables together with either no congs

than forecasts bav

gant adjustments oren’ ‘the same constant’ adjustments as used for the adjusted forcasts. This-

means that econometric models cannot be used mechanically for forecasting purposes and subs-
jective adjustments are likely to discount any improvement in the model specification or estima--
tion techniques. Fair’s short run model is found to give exante forcasts which are almost as good-

as those of some other models. It gives improved results with values of the exogenous variables.-

and with more recent coefficient estimates.

Fairs’ model has the added advantage that improvement in model specification and_

estimation techniques can lead to the possibility of increased forecasting accuracy.

This model of macroeconomic activity is fairly general to include the most important:
behavioural sectors of economy. It is based on microeconomic foundations and i is a short run-
forcasting model of U.S.

The’ﬁv&basic sectors are banks, firms, households, a bond dealer and the governs
ament. The model is recursive inasmuch as the flow is from the bond dealer, to banks, to firms,-
1o bouseholds,

The model uses expectational variables which help in the explanation of endogenous-
variables. Excess labour variable is used to explain employment. The price equation does not-
include any explanatory wage variable. The specification of the housing sector is based on dise-
quilibrium considerations:so that its estimation - as been done as would be done for markets in-
di‘éequilibfp’m;

With 14 stochastic equation  and 5 identities the model is fairly small and still has-
the advantage that no constant term adjustments are required for forecasting purposes. The sta-
bility of the estimated relationships and the sensitivity of the forecasting results to likely errors-
made in forecasting the exogenous variables have been satisfactorily examined.

In th‘ Eammodel there is one good in the economy which can be use for consump-—

.tlon or. mvestment re are no consumer durables and all consumptron is'in the current penod

All labour is assumed to be homogenous
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There is no currency in the system. Bank loans and government bills are one period
gntities and government bonds are consols. Banks perform the usual of activities of accpeting
deposits and lending money etc. The three main decision variables of the government are the
various tax rates in the system and the reserve requirement ratio. The number of goods to pur-
chase, the number of hours to pay for, the value of bills to issue and the number of bonds to

‘have outstanding. The government decisions are exogenous in the model.

The decision variables of the firm are seven. They are its price, production, invest=

ment, wage rate, loans from banks, number of workers and sales. Like banks the firms must be

prepared for the possibility that their expectations are incorrect.

Households receive wages from firms and the government, purchase goods from
firms and pay taxes to the government. The two main decision variables of a household are the

number of hours to work and the purchases.

The decision variables  of the bond dealer are the bill rate, the bond rate and the
average stock price. He is not a profit maximiser in the model and represents both the bill and

‘bond market and the stock market,

‘Stock-and ‘savings - deposits are assumed to be perfect - substitutes. Also bills. and

"bonds are assumed to be perféct substitutes.

Distributional issues are ignored in the model. Fair’s model of macroeconomic acti-
vity assumes neither perfect competition nor a period clearing of markets. The model assumes
directional flow of information between the behavioural units like farms, households, government
etc. The flow of funds between these units incorporates important :links between the behavioural
anits like farms, households; government etc. The flow of - funds between these units incorporates
important links between real and financial sectors. Optional control technique is used to arrive.at

the decisions made by the units.

The Fair model was primarily designed for short run forecasting and expectational
wariables were usefully employed.  Excess labour plays an important role in explaining employ-
ament. The household sector depends on various price deflators, wage, rate, value of assets of
previoﬁs period etc. The household is linked to the firms sector through the price level and wage
rate, hours and labour constraint variables. The responses of the model to changes in various

~exogenous variables has also been examined'in this model.
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$¢. Lousis Maodel

The St. Louis model of Federal Reserve Bank was developed in 1960 and later revi
sed and consolidated in 1970 whereafter its basic form was kept unchanged. The model was

reestimated as the new data became available.

The St. Louis model stresses the role of monetary aggregates and is to be utilised i
-the development and evaluation of stabilisation policies. By assessing the monetary as welk
-as fiscal impacts on national income, employment, prices and interest rates, this model loocks
different from the existing Keynesian models. Indeed, in its methodology and implications it is a

challenge to other models.

St. Louis model is not meant to provide information on allocative detail. It is a
small model and instead of quarterly forecasting, it indicates the general nature of the differential

response of some key variables to alternative courses of monetary and fiscal actions.

As the model is based on  the modern quantity theory of money where money is like

any other asset providing service to its holder it becomes necessary with this model to differens

tiate between the short and long run effects of monetary and fiscal actions and the method of

financing government expenditures. The construction and analysis  of the model are consistent
with these considerations. In this policy oriented model, the main interest is in economic stabili-
sation and in assessing the impact and magnitude of monetary and fiscal policy action. To deter-
mipe the aggregative effect of these actions a few important relationship have been found to be

adequate.

There are five equations and three identities in this model. The variables on the left

side in the following relations are the eight endogenous variables in the model. AM, AE, AXF

" are exogenous variables.

Total spending equations: Yt = 2y, -+ arg AMt-l + 3y A Et—i
Price equation: ~ | ( P, =a >+ a,; D.. 4 a PA
d SR t = %20 T %21 Pt 2t
Unemployment rate equation: ;\Ut = a3, + a3 Zt + a3y Zt—i
. L P
Long term mterest rate‘; : i = 240 + agq Mt -+ a Xt-i Fo By e

B @,
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P

Short term interest rate: i? = a5 -+ asy Mt + as5 Xt—i -4~ dgy ———

. (U/4)t_§
Demand pressure identify: D, = AYt - XF - Xt—i )
Total spending identify: AYt == APt -+ AXt

F

Xt - Xt
GNP gap ideantify: Zt = e

Xt F

M stands for money stock, E for high employment expenditures, PA for anticipated

price, X for output, xF for full employment output and Z for GNP gap. The notation for endo-

genous variables in obvious from the captions for the equations.

The St. Louis model may be conveniently described as baving a reduced form equa-

tion with its fundament relationship ~given by total spending equation determined by monetary:

and fiscal actions. The recursive nature of the model is evident if we note that

AY is determined by . AM, AE
D is determined by ~ AY (and X)

AP is determined by D (and pA )
AX is determined by AY, AP

Z is determined by X

U is determined by z

interest rates it , i do not have a direct role in the determination of Y, X, P, in this model.

S

However iL , i~ are determined by changes in X, PA anQ M

St. Louis model proposes that the private economy “is inherently stable and that -
instability is brought ‘about by monetary and fiscal actions. Simulation studies show that ocilla-
tions followed by a steady long run growth path result from- changes in any one of the thiee exos
genous variables in the model. Tt is noticed that while fiscal actions have only a short run effect

©on economic activity, the monetary actions have lasting effect on nominal variables like Y, P and
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i. The monetary actions, which leave out real variables like growth of output and employment

contribute significantly to economic fluctuations.

Simulation studies of St. Louis model by Anderson and Carlson (1974) show that
although the model was not formulated as a forecasting device, yet because it provides results
widely different from experience its validity may be questioned to a certain extent. However, the
model has a number of redeeming features. It shows that short run effects of stabilisation policies
could differ substantially from long run effects. It uses the reduced from approach to estimate the
impact of monetary actions which led to a change in thinking about the quickness of response of
€@&.N.P. It shows how it is possible to avoid excéssive sectoral detail as in the large models and stilF

capture the aggregative impact of stabilisation actions with the help of a smaller, alternative and
different framework of analysis.

St.Louis model does not capture short run movemients in velocity and also cannot
analyse the long run effects of short run decisions. It can neither explain ~“price developments
during periods of government controls and world wide  inflation nor can it explain the variation

in government speadings and in money‘Stock.

The models considered hére have some common features but there are several points
of differences among them. The basic issues, the underlying theories, the level of aggregation,‘ the
size and scale of the .model, the nature and quantum of data used and the estimation techniques
alongwith statistical difficulties are some of the problems that each model builder faces in his

own working environment.

So far as the US models are concerned, the number of equations ranges from %
(including 5 stochastic equations) to over 350 (including more than 100 identities). There are
somse very large, highly disaggregated models which are expected to take care of many aspects of
the economy, there are small models which are justified on grounds of cost, case of handling and
compactness and there are intermediate size models which ~are supposed to have the good quali-
ties of both.

Many of the. models have forecasting as their direct * or indirect ~aim though the

nature and: route adapted are different.

The OLS technique seems to be the most favoured technique in model building. Its
theoretically biased and inconsistent results do not seem to deter the ‘model builders from using
it Gonsistently. The 2SLS technique has also been used at time but maximum likelihood methods
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~have hardly any adhereats at all. ~ There is no hard and fast rule ahout the relative number of

-stochastic equations and identities.

Although a few models make use of some similar sectors in their structures, the spe-
cification of such sectors and their relative importance in  different systems is not always the
- same. The Keyncqan structure seems to be present, implicitly or explicitly in most cases although
_differences in theoretical beliefs can be noticed in some models. The rigour of theory should not be

matched with the rigour of the empirical world because the former can soar to any heightswhile
the latter is limited by the quantity and quality of data available. We note that most US models
-struggle with some theoretical issuses;the trend in the models from other countries is being on the
~practical side, though, as in some otheér - matters, attempts to do what the US does, are on the
increase and theoretical issues are being reexamined everywhere. Moreover, many of the older
-models are being revised and reframed to serve and to perform better. Some of the more recept
- models like those for Turkey and Yugoslavia are in the category of computable general equilis
“brium models. Under the auspices of the World Bank, these models focus on issues of growth,
trade policy and industrial structure and also trace the implications for different sectors of alter-
“native adjustment strategies over the medium term. They capture the responses of decentralised
_decision makers to policy actions that change the structure of incentives in product factor mar=
‘kets. In the case of Yugoslavia the model is expected to examine its economic performance during
~the current planning phase. These models have not yet been found suitable for short term changes

“in economic performance.

Efforts are also going on to model the world economy to examine the implications of
-alternative policy choices = at the international level and to analyse the interdependance among
countries through trade and capital flows. Project LINK and SIMLINK are efforts in this direc-
~tion. Economic model building activity is in a state of flux and there is much more to happen in
~the coming years when this luxury of model building will be shared by all " the countries of the

-world and will be put to many more uses than at present.
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