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Chapter 1 

INTRODUCTION 

1.1 Background 

India is passing through a phase of structural reforms with emphasis on 

privatization and liberalization. Reforms and policy changes in the financial and 

fiscal sector [for exampl.e, deregulation of interest rates, reduction in Statutory 

Liquidity Ratio (SLR), Cash Reserve Ratio (CRR) .(providing more profitable 

opportunities in the portfolio management), placement of government bonds in 

the open market, reduction in tax rates, gove~nment expenditure, etc.] are some . 
of the reforms which have implications for the changes in money supply, 

availability of bank and non-bank credit to the private sector and through them 

for the cost of credit to the private sector. These reforms would not only 

influence the level and the cost of credit but also influence the allocation of 

credit. These changes, in turn, have implications for the real .sphere of ~ 
. I 

economy - affecting level of investment, its. allocation in various ,types ~f 

activities, real wages, relative prices and, thus, the cost of production, level of 

production an4 derived demand for labour. In the next round, changes in the 

levels of employment and income and distribution of income among economic 

agents affects the demand for goods and services. And, if we assume that. the 

demand determines the production, the level of production and the level of 

capacity utilization would get affected. 

Ignoring general equilibrium linkages often misleads, especially when 

policy changes have substantial indirect effects on other groups or other markets. 

Indirect effects working through both production and factor markets can often 

modify, vitiate or reverse the effects of some policy changes. These economy 

wide changes cannot be captured meaningfully in a partial or a sectoral model 
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(which typically ignores feedback effects and fails to take into .account inter

sectoral and inter-class resource shifts arising due to shift in relative prices, 

quantities or incomes) and economy wide macro-models (which do take into 

account interdependence among relevant aggregates including that due to the 

national income identity implied by Walras Law but typically ignor~ 

cross-equation restrictions implied by utility maximization by consumers and 

profit maximization by producers). 

Structural adjustments, as mentioned above, involve shifts in the sectoral 

structure of demand, trade, resource allocation,_production, portfolio allocation 

as well as in the magnitudes of macro-aggregates. 

As we will discuss at length in the next chapter, Computable General 

Equilibrium (CGE) models, inspite of their difficulties, still provide the best 

framework available for analysing issues of structural adjustment. Unlike macro 

models, CGE models incorporate sectoral details, the behavioural specification 

of various economic agents and the various resource constraints. faced by the . . 
economy, that permits a richer analysis of changes in the structure as well as the 

volume of production and trade. Incorporation of behavioural specification of 

various economic agents. becomes particularly useful and in fact necessary when 

past trends based on data generated in the previous regulated regime cannot be 

extrapolated into a different, deregulated regime: In such models thus it becomes 

possible to examine the impact of liberalization policies such as deregulation of 

interest rates, exchange rate, removal of various restrictions on the financial 

sector in the form of SLR etc. 

Thus, economy wide implications of any reform can be best studied in a 

general equilibrium framework. And, when the reforms are in the financial sector, 

introduction of financial block in a general equilibrium framework .is needed as 

standard CGE models are neutral with ,respect to changes in the quantity of 

money and in these models only relative prices matter. There is no theoretically 

satisfactory way to study inflation, nominal wage rigidities or nominal exchange 

rate policies with standard CGE models. Financial CGE models attempt to 

integrate money and other financial assets in a multi-sector, multi-class structure 

of CGE. As pointed out by Thorbecke, Kim, Roland-Holst and Berrian ( 1992). 
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since many policy instruments, which are part and parcel of the structural 

reforms and adjustment package, are financial and monetary (for example 

deregulation of interest rates, decrease in SLR and CRR etc.) or h~ve important 

financial or monetary repercussions, a financial sector model which could be 

integrated with the real side model had to be designed to capture the combined 

effects of these measures. 

In the present thesis, efforts are made in this direction. To our knowledge, 

ours is the first study of its kind for India -incorporating money and other 

financial assets in a CGE framework, looking at the interaction of financial and 

real sectors with a detailed ~isaggregation of financial institutions and financial 

assets. 

From this analysis (as we will see in detail in chapter 5) following insights 

have been gained: 

I. Changes in the relative returns or costs of the various financial assets or 

liabilities (and, consequently, the interest receipts and payments) do affect the 

levels of and the distribution of income among the various economic agents and 

their saving and do lead to substitution processes which influence the direction 

and intensity of the impacts of shocks. These effects become dominant and have 

substantial influence in the liberalized scenario, particularly, when higher interest 

response >elasticities are assumed in demand and supply functions for various 

assets. The distributional shifts in income due to interest receipts and payments 

result in outcomes which can not be explained by conventional reasoning based 

on partial equilibrium analysis or even the CGE models which have only very 

aggregative treatment of the financial sector. 

2. A reduction in the rate of interest on borrowing from the financial 

institutions (for example, due to decline in CRR and hence increase in supply of 

credit) not only increases the investment by the private corporate sector, thereby 

setting the economy on an expansionary path but also increases the saving of the 

private corporate sector by reducing the interest payment component of its 

current account expenditure. The_increase in the availability of internal funds (as 
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a result of higher saving), can reduce the dependence of the private corporate 

sector on borrowed funds. The opposite, situation can appear in case of an 

increase in the rate of interest on borrowing. In this case, the private corporate 

would borrow more so as to meet the increased cost of credit. Therefore, our 

analysis points out _that the frequently discussed problem of the burden of intere&t 

payments on the public sector deficit (borrowing requirement) is also relevant for 

the private corporate sector deficit (borrowing requirement). 

3. A related outcome is that in the event of reduction in the dependence on 

borrowed funds, excess reserves of the banking sector might increase and the 

economy can have an expansionary situation but also excess liquidity with the 

banking sector (as well as with other financial institutions). 

4. The redistribution of income among economic agents because of change 

in interest income can result in an asymmetric impact on interest rates of various 

assets. 

5. Given the easy availabil,ity of credit for the public sector from the non

bank sources and almost fixed nature of public sector borrowing requirement, a 

reduction in SLR only results in higher borrowing by the public sector from the 

other financial institutions. Therefore, contrary to expectation, the overall 

supply of credit to the private sector declines which increases the average cost 

of credit to the private sector. 

1.2 Chapter Scheme 

The structure of the thesis is as follows: 

The next chapter i.e. chapter 2 on concepts in the CGE Models and a 

select review of literature is divided into two section. In section 2.1 we have 

discussed the concepts involved in General Equilib~ium (GE), CGE and Financial 

CGE models. The various micro and macro issues, limitations and the various 

theoretical and empirical problems encountered while integrating the financial 

sector block with the real sector block and the techniques used in the numerical 

specification of a GE model (for example, econometric techniques, Social 
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Accounting Matrix (SAM) approach, calibration, etc.)·have also been highlighted 

in this part. Section 2.2 provides the select review of the literature. The review 

is not exhaustive. In recent years, several review articles• on CGE models have 

been published. Since most ·of these survey articles deal with the real sector 

specifications, we have not gone into an elabo~ate discussion of these aspect~. 

As the incorporation of money, the other financial assets and the financial 

. intermediaries in the CGE framework is of a very recent origin, in these survey 

articles relatively little attention has been given to the aspects of modelling of 

money and other assets and the financial intermediaries. Since the emphasis of. 

our thesis is on the financial sector specification, in our survey of literature, we 

have emphasised these issues. 

Chapter 3 is devoted to the construction of Financial Social Accounting 

Matrix (FSAM) for the year 1983-84. To our knowledge, ours is the first 

attempt, for India, to integrate the Flow of Funds (FOF) Accounts published by 

the Reserve Bank oflndia (RBI) with the real Social Accoun~ing Matrix (SAM). 

The FSAM provides the base year data for the CGE model constructed by us. 

One of the important differentiating features of our FSAM, from the existing 

SAMs for India, is the integration of the Flow of Funds (FOF) with t~e teal 

account SAM. Our FSAM has accounts not only for different fi.nancial 

intermediaries but also for different financial assets. Apart from disaggregation 

of the capital account, our FSAM has greater degree of classification . of 

institutions (or economic agents) and, therefore, we are able to see the impact 

of any policy change on intra·institutional transfers. Such disaggregation would 

allow us to study the changes in income distribution due to changes in financial 

sector. 

With the aim to assess the effect on output, investment, employment 

income, consumption, personal asset holdings, etc., of money supply changes 

through policy adjustments, viz, fiscal policy and monetary policy, we have tried 

For example, Bergman (1990), Chitre and Naik ( 1989), Devarajan, Lewis, Robinson ( 1986), 
Ginsburgh and Wealbroeck ( 1984 ), Gunning and Keyzer ( 1995), de Melo ( 1988), Piggott and 
Whalley (1985), Robinson (1989), Shoven and Whalley (1984), Taylor (1990), etc. 
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to model the Indian economy in the CGE framework. Chapter 4 outlines the · 

Financial CGE model used for the empirical work in this thesis. This chapter 

outlines the theory used for the construction of the model. Our model draws 

heavily on the work of Adelman and Robinson (1978) and Bourguignon, Branson 

and de Melo ( 1988; also referred to as BBM model) and OECD projec~s o~ 

Adjustment and Equity in Developing Countries (1991, 1992). The m?del is 

specified in three parts. The first part deals with the specification of relationship . 

of variables in the real sector while the second part with those in the financial · 

sector. The third part specifies the expectat~ons and dynamics. The model 

integrates a GE micro-model describing the real side of the economy with a 

macro model (determining the macro-aggregates such as price lev~, interest 

rates, etc.) incorporating the behaviour of the various institutions/economic 

agents relating to changes in their portfolio of asset holdings - in Tobin's ( 1969) 

tradition. However, we have also tried to incorporate various structural features 

of the Indian economy (such as the dualistic nature of the Indian economy with 

existence of market clearing prices in the agricultural sector and fixed prices 

(demand determined output ) in the non-agricultural sector, existence of the 

captive market for government bonds, administered structure of interest rates 

during the period under consideration, existence of various types of financial 

intermediaries and financial assets, etc.). The specification of the model is 

flexible enough to take into account the changes in the structural features of the 

economy due to the liberalization policies followed by the government (such as 

deregulation of interest rates) over the past few years. Though a dynamic block 

has also been appended to the model, due to time limitation, the dynamic 

specification of the model has been left out while solving the model in this thesis. 

Full impact of some of the policy changes on the economy can only be seen in the 

medium run. Therefore, restricting the solution of the model to only one year 

does not provide the full impact of various policy changes. 

Numerical specification, base year solution and policy experimentations 

are dealt with in chapter 5. This chapter has been divided into four sections. In 

section 5.1 we describe the calibration procedure. Values of parameters are 
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obtained by calibrating the model and ·treating the data available from the 

FSAM, for 1983-84, as the base year solution i.e. bench-mark solution. Various. 

share, substitution and elasticity parameters are calibrated in such a way, from 

this benchmark equilibrium, that the base year model values are replicated. Policy 

experiments which we have con~ucted, treating the model as the poli~y 

laboratory, the results of which are presented in section 5.2 and section 5.3, 

include simulation and sensitivity experiments. The first set of simulations studies 

the impacts of changes in monetary and credit policy changes as well as financial 

sector reforms such as the reduction in SLR .. and CRR on the economy. The 

second set of simulations explores the effect of different measures of budgetary 

policy, all aiming at achieving a reduction in the public sector borrowing 
~ . 

requirement. It consists of reduction in public consumption expenditure, 

investment expenditure and reduction in indirect taxes on production. Sensitivhy 

analysis is conducted for examining the impact of plausible variations in the 

parameter values. Section 5.4 summarizes and hig~lights the main findings ()four 

study. 

The insights gained regarding the working of the economy and.the policy 

implications emerging out of these insights, besides the other contributions of the 

study are highlighted in chapter 6. This chapter also points out the limitations 

of this study and by doing so it throws light on the direction in which further 

research can be carried out in a financial general equilibrium framework. 
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Chapter 2 

CONCEPTS IN GENERAL EQUIUBRIU.l\1 ANALYSIS AND A SELECT 

REVIE\V OF LITERATURE 

2.1 Concepts in General Equilibrium Analysis 

2.1.1 Definition of CGE .Model 

General Equilibrium (GE) models involve simultaneous equilibrium of 

demands and supplies of all goods, services and resources in the economy. 

General equilibrium theory takes into account not only the interactions among 

markets but also the functioning of the individual markets. As poinled out by 
Gunning and Keyzer (1995), the response of the model to imposed/ exogenous 

shocks satisfies the conditions of optimality of agents' behaviour, technical 

feasibility and resource constraints. 

Computable General Equilibrium (CGE) models, on the other hand, are 

the numerical specification of GE models for policy evaluation. According to 

Robinson (1989), 'j4 CGE mode/works by simulating the illteraclion of various 

economic actors across markets. Optimizing behaviour of individual actors is 

. assumed and is incorporated in equations describing their behaviour, which 

essentially describes various first-order conditions for profit and utility 

maximization. The CGEframework requires a complete specification of both the 

demand and supply sides of all markets, including all the nominal magnitudes 

in the circular flow. The models are thus structuralists in spirit, capturing 

market mechanism explicitly". 

In order to apply general equilibrium theory for policy evaluation, CGE 

models divert from the standard Walrasian general equilibrium theory in various 

respects and, therefore, the class of CGE models includes several models 
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(approaches) without any precise definition. Although there is no precise· 

definition of a CGE model, Lars Bergman ( 1990) has pointed out a set of 

common and distinct features of the class of numerical multi-sectoral economic 

models usually referred to as "CGE models". Briefly, these features are as 

follows: 

( 1) Both quantities and relative prices are endogenously determined within 

these models and thus they differ sharply from input-output and programming 

models used for development planning purposes. (However, structuralist CGE 

models do take rigidities in price and quantity ~djustment into account). 

(2) CGE models are generaJiy focused on the real side of the economy, 

although financial ~nstruments and financial markets are included in some models. 

(3) Most CGE models are aimed at elucidating equilibrium resource allocation 

patterns rather than business cycle phenomena, and they concentrate on the 

mechanisms by which policy measures affect the economy·rather than the. exact 

outcome of a certain government intervention. Most CGE models are intended 

for quantitative comparative statics analyses of the impact of the changes ~n 

exogenous variables on the modelled economy. 

( 4) Though the design of CGE models typically has a strong flavour of 

Walrasian general equilibrium theory, CGE models generaJiy provide a very 

aggregated representation of the economy. 

In numerical specification of the GE models (i.e. using GE analysis for · 

applied policy WOrk), USUally, the following StepS are involved 1, 

(1) One has to specify, in the applied work, the set of commodities fo~ which 

markets exist and are assumed to be clear (in the present and the future) and the 

types of economic agents. In theory this is not required as one only has to specify 

the index sets. 

(2) In theory, consumer and inpu.t demand functions are derived from explicit 

optimization problems of the consumers and producers. However, in empirical 

For a detailed discussion of these points see Gunning and I<eyzer (1995 ). 
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·work, price dependant demand functions are specified by applying du~lity theory. 

This is because it is difficult in econometrics to estimate directly the parameters 

of the maximization problem (for example the parameters of the utility function). 

O~ly for simple functional forms like Cobb Douglas and CES, can t~e analytical 

form of the demand function be readily obtained. 

(3) As disaggregation of commodities and agents is limited by the cost of 

collecting data, parameter estimation and monitoring of simulation results, all 

applied general equilibrium models suffer from problems involved in the 

representative agent construction: though aggregation of individual net trades 

to determine the relationships at the macro level does provide analytically 
' . 

convenient tools in which the impact of any exogenous variable can be neatly 

traced, it does not preserve the property of hete.rogeneity in the behaviour of 

individuals that arises from the differences in an individual's level of income, 

weahh, skill, tastes etc. These differences make aggregates behave differently 

than individuals. 

( 4) In an applied model, the base year data set as available from SAM is 

assumed to be an equilibrium data set. Therefore, optimizing behaviour, budget 

balance ( all expenses have to be covered ) and clearing of markets is assumed 

to exist. Thus, the problem of existence of equilibrium does not arise in empirical · 

work. In theory, on the other hand, equilibrium is only a possibility, though 

often, desirable state. 

(5) In static applications, a model solution is obtained for a single period and 

in other applications, known as recursive dynamic simulation, a time sequence 

of single period equilibria is computed for periods t= I ,2 .... Periods are related · 

through updating of some exogenous variables like the capital stock, population 

and labour supply. Recursive dynamic analysis, as compared to static analysis, 

has the important advantage that the simulation results can be compared with 

time series evider;tce. This contrasts with the static use where all available data 

have been used to construct the SAM for a particular year. However, recursive 

dynamics does not satisfy any inter-temporal optimality criterion. 
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2.1.2 Types of Computable General Equilibrium Models 

As far as theoretical models are concerned, general equilibrium models 

are broadly classified as Walrasian general equilibrium models and non

Walrasian general equilibrium models. 

By definition, in Walrasian equilibrium, all markets clear at each point of 

time, i.e. total demand equals total supply for each good2
. Two important 

characteristics ofWalrasian models a~e that: 

{I) all private agents receive price signals and .. 

{2) they make rational quantity decisions with respect to price signals. 

Though agents make rational decisions regarding quantities they do not 

make any use of the quantity signals sent to the market. Also, no agent actually 

sets prices, the determination of which is left to the "invisible hand" or to the 

implicit Walrasian auctioneer. 

On the other hand, non-Walrasian theory builds a consistent theory of the 

functioning of decentralized economies whenmarket clearing is not axiomatically 

assumed. As a result, rationing may appear. Therefore, quantity signals should 

be introduced with price signals. As defined by Benassy ( 1990), non-Walrasian 

equilibria, also often called equilibria with rationing, are a wide class of 

equilibrium concepts that generalize the traditional notion of Walrasian 

equilibrium by allowing markets not to clear (i.e. aggregate demand to differ 

from aggregate supply) and, therefore, quantity rationing to be ex:perienced. 

lri such a framework, more general price formation schemes can be 

considered, ranging from full rigidity to full flexibility, with intermediate forms 

of imperfect competition. Moreover, different price determination schemes can 

be specified for different markets. Also, the concept of effective demand can be 

introduced in this framework. 

Non-Walrasian tlwory is relevant not only for planned economies where 

2 

No rationing is experienced by any agent since demand and supply match in all markets and no 
trade takes place at disequilibrium prices. 
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prices are fixed for some length of time by a central planning authority, but is 

also quite relevant for free market economies because: 

(I) Except for a very limited number of markets, prices are determined by the 

interaction of decentralized agents. 

(2) Quite a few studies on industrial economies, labour economics and 

financial markets point out the possibility of ncin·market·clearing situations. 

Therefore, we need a theory that can accommodate, in a general equilibrium 

setting, the possibility of these non·market·clearing situations. 

(3) Also, the real world experience regarding massive unemployment or the 
i 

idleness of productive capacity has to be reconciled with a general market 

clearing view of th~ world. 

Usually, non-Walrasian general equilibrium models have used the . 

framework of monetary economies where money plays its three traditional role..s, 

viz., the unit of account, medium of exchange and sto~e of value. However, 

equilibria with rationing can be modelled in non monetary economies as well. 

As far as applied models are concerned, att~mpts can be distinguished not 

only on the basis of theoretical concepts of general equilibrium used in them 

(Walrasian and non-Walrasian general equilibrium) but also on the basis of the 

methodology of solution adopted in them. Using various criteria, Bergman 

( 1990) has classified general equilibrium models into four approaches as follows: 

(1) Multi-Sectoral Growth Models 

These can be further classified into the following two categories: 

(1 a) Johansen's multi-sectoral growtlt (MSG) model (1 960) 

The origin3 of computable general equilibrium model can be traced back 

to Johansen's MSG model ( 1960) of a closed economy. The study analyses 

economic growth in Norway and throws light on some sectoral aspects of 

economic growth, i.e. phenomena such as the sectoral allo.cation of labour and 

capital, changes in sectoral terms of trade, etc. To make the model more realistic 

3 

For the details of the development of CGE modelling see Bergman ( 1990). 
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and useful for forecasting, tlie model formulation has diverted away from the 

standard Walrasian general equilibrium framework and therefore "was llotfully 

consiste11t with Walrasian ge11eral equilibrium theory". This can be seen from. 

the existence of different wage rates in various sectors inspite of only one kind 

oriabour being identified in the model. 

The specification of this MSG model was entirely non-stochastic/ . 

deterministic i.e. the structural relations implied by the model were simply 

assumed to be correct without providing any statistical validation of these 

relations. Most of the parameters of the model yvere estimated on the basis of a 

single observation of the allocation of resources across sectors covered ·by the 

model. For obtaining a numerical solution of the model, Joha~s.en specified 

log-linear approximations of simultaneous equations and then· solved the 

resulting linear equations for changes in the endogenous variables as functions 

of changes in the exogenous variables4
. Thus, the solution provides only the 

relative rates of change of the endogenous variables from an initial, and known 

allocation of resources. 

The ORANI model developed within the Australian IMP ACT project is 

an MSG type model in the tradition of Johansen's MSG model. The model that 

is used as a pedagogical device is formulated for an open economy at .a very 

disaggregated level. 

{lh) Computable general equilibrium motlels of tle1•eloping countries 

With an emphasis on income distribution in developing countries, the 

computable general equilibrium models were initiated in the early 1970's 

following Johansen's MSG model. The modellers have diverted from the 

standard Walrasian general equilibrium theory and extended the models in a 

variety of directions in order to capture nstructuralist" feat~res of developing . 
C(Juntries. Therefore, one finds in these models the different mixes of 

structuralist and neo- classical models. The first major study for developing 

Thus he could compute the equilibrium prices and quantities by standard matrix inversion. 
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countries, in this tradition, is by Adelman and Robinson ( 1978). This study has 

both Walrasian and 'structuralist' features. The debate regarding the 

macroeconomic properties of CGE models also started with this distribution 

focussed model of Korea. 

At this point it would be worthwhile to know the differentiating features 

. of the various types of structuralist models, in the framework of CGE models, 

available in the literature. 

Within the framework of CGE models, Robinson (1989) has identified 

three kinds of structuralist models as follows: 

(a) Elasticity structuralist 

Under this approach modellers stay within the theoretical structure of the 

neo-classical model but specify limited substitution elasticities in a variety of 

important relationships. Dervis, de Melo and Robinson ( 1982) describe in detail 

the features,of these types of model. 

(b) Micro structuralist 

Though modellers following this approach hold the neo-classical view on 

resource allocation, they do not believe in the assumption of perfect markets, 

Imperfections/ incompleteness in markets, according to them, may arise either 

from institutional sources or from policy choices. Because of these 

imperfections, prices do not fully respond to the market forces and substitution 

possibilities are rnore limited, especially in foreign trade and production. 
\ '. 

Although some relative prices are fixed in a micro structuralist CGE 

model, the system constraint equations are still a part of the model. Equilibrium 

is still well defined.· However, since prices no longer serve as the equilibrating 

variables for these markets, another mechanism such as quantity rationing is 

specified. Also, as prices no longer perform their proper signalling function, it 
I , "' " 

becomes necessary to reconsider the behavioural equations of the various actors. 

The constrained optimization problem has to be reformulated taking account of 

the above considerations. Such considerations impose new theoretical and 
""¥t"' 

expositional burdens on the modeller. 
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For example, the justification for fixing prices must come from theoretical 

considerations outside the Walrasian paradigm. Fixed nominal wages or fixed 

nominal exchange rates require justification in macro theory and must, in a CGE 

model, be viewed as fixed relative to the choice of the numeraire. As the 

numeraire defines .the price index, the definition' of the index matters in these 

·models. · · 

The use of the aggregate price index as numeraire, does not· pose any 

theoretical problems concerning the functioning of the CGE model. It is now a 

less well behaved general equilibrium model with· some fixed relative prices . 

. However, one now has to provide a rationale for-'the choice of relative prices to 

be treated fixed. Also in these models, the clear dichotomy between the real and 

the nominal side is no longer sustainable. 

(c) Macro-structuralist Motlels' 

Though neo-classical modellers have tried to model the structuralist 

features of the economy they stick to the representative agent construct in.which 

the representative agent optimizes its objective function. Thus neo- classical 

analysis is based on neat theoretical underpinnings in which impact of any policy 

·change is clearly traceable. However, these models suffer from the problem 

which the representative agent construct poses: society as a whole might not , 

behave in the same way as an individual. Individual behaviour is restricted by 

ceteris paribus, while for the society as a whole the situation is one of mutatis 

mutandis. In the representative agent construct all individuals are suppos~d to 

be homogeneous with homothetic preferences. Thus neo-classical models 

overlook the distributional aspects or even when they introduce them, it is 

secondary to them. 

·On the other hand, structuralist perspective is broader than the most neo

classical construct. The structuralist hold the view that the representative agent 

construct is not sufficient to Uf!derstand the behaviour of groups or macro

economic relations. Institutions and various power/pressure groups such as state, 

~ 

For details of these models see Robinson ( 1989) and Taylor ( 1990) 
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organized labour etc. have important influence on prices, quantities and hence· 

the working of the economy. For them markets are incomplete and due to 

political and social conflict, there are rigidities in the structure of developing 

economies. Therefore, they strongly emphasize the incorporation of the 

structuralist characteristics/factots of the economy such as the distribution of 

income and wealth, ownership of means of production, degree of concentration · 

in various markets, level and development of various institutions, type and 

degree of specialization in foreign trade etc. By doing so they come closer to 

economic reality than the neo-classicals who abstract from reality by following 

the representative agent construct for macro-economic relations. In these models 

the influence of economically powerful agents such as state organizations, 

organized labour etc. on prices and quantities is emphasized. 

In neo-classical models, as in neo-classical structuralist models, the macro 

problem is basically one of achieving the proper composition or balance among 

aggregates. Neo-classical models are often set up in real terms, fot them it is the 

relative price which is important. In these models, disturbances in nominal macro 

balance though affect the sectoral composition of demand and, hence production, 

they have little or no effect on aggregate output. On the other hand, structuralist 

macro models explicitly include prices and income flows in nominal or money 

terms. They focus on questions of achieving equilibrium among various macro 

aggregates (briefly referred in literature as the macro "closure•• of economy w~de 

models6
) such as saving and investment, exports ·and imports and government 

expenditure and revenue. In these models, changes in the composition of the 

·nominal macro aggregate not only affects the level of aggregate output and 

employment, but their sectoral structure7 as well. Two equilibrating mechanisms 

6 

See de Janvry and Sadoulet (1985) for a survey of macro structuralist CGE models of six 
countries : India, Peru, Mexico, Egypt Korea, and Srilank ;• 

7 

Thus, in contrast to neo-classical models, structuralist macro models postulate strong links 
between the real and macro sides of the models. 
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commonly specified in these models are as follows: 

(i) Keynesian multiplier mechanism: in this specification, changes in product 

market equilibrium are brought about through changes in output in response to 

changes in autonomous expenditures. 

(ii) Kaldorian distributional mechanism: in this specification, product market 

equilibrium, at full employment l~vel of income· or output is maintained/brought 

about through changes in the distribution of income, in response to changes in 

autonomous expenditure. 

The functioning of financial intermediaries strongly influences the macro 

system in these models. Thus, portfolio shifts and changes in the rates of returns 

on assets are some of the important channels through which real and financial 

sides of the economy are interlinked. 

Foreign exchange is often modelled as a binding constraint, as import 

substituting industrialization which requires intermediate and· capital good is 

often assumed in these models. 

Structuralist see strong complementarities between the public investment 

and the private investment and instead of'crowded out' it may be 'crowded in' by 

public investment. 

Though some degree of responsiveness to relative price/wage/interest 

shifts is incorporated by the structuralists, it is not done in an optimizing 

framework which is the hallmark of the neo- classi~al approach. They include the 

demand switch in parsimonious fashion and not on the basis of utility based 

optimization. 

Structuralists, instead focus attention on macro-economic causality•. 

Macro-economic causality, often in these models runs from demand injection 

such as investment, exports and fiscal demand (taken as predetermined variables) 

8 

The word 'causality' is used in the structuralist literature to describe the relationship between the 
selected exogenous variables and endogenous variables in a model. The selection of exogenous 
variables in a system of equations, based on macro- economic identities. also determines the 
closure for the system. Thus, closure and causality determines the plausible signs of "effects" and 
thus become crucial in the absence of neat and clean theoretical foundations. 
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to income distribution, import and output flows which generate supplies under 

conditions of passive money supply. They treat the extended functional 

distribution and· at least some sector's outputs as endogenous in their macro 

models subject to rules such as mark-up and fix-price/flex price distinctions 

regarding price adjustment. There is no reason that the redistribution' of income 

and wealtta will ensure macroeconomic equilibrium with full employment of' 

labour or installed capacity. Neo- classicals, by contrast, typically presuppose 

full labour ~mployment and capacity utilization under "active" money supply that 

fixes the overall price level. These differences in the maintained hypothesis result 

in ~ifferent outcomes for the economy. Higher investment demand in the 

structuralist scenario will result in higher output. Income distribution, in these 

models, shifts to generate higher saving so that saving and investment are 

brought in to equilibrium. On the other hand, in neo- classical scenario, due to 

an assumption of full employment output~ an upward jump in the investment is 

not possible. 

Describing the problems related to structuralist macro models, Robinson 

pointed ou·. that the Walrasian model provides an uneasy framework for macro 

models. A~, yet, there is no acceptable reconciliation of different underlying 

theories: the mixes of CGE and macro models all suffer from ad hoc 

specifications of economic relations. Though the macro-structuralist rriodels 

place the greatest strain on the existing theory, micro .. structuralist models are 

also not without theoretical problems. Often, structuralist rigidities are imposed 

on the models from outside and cannot be justified within the structure of these 

models. 

Criticizing the macro-structuralist models, Robinson further points out 

that some of the structural rigidities in these models are often justified on the 

basis of short- run considerations, but are applied to analyze the impact of 

shocks ove; the medium run. 

(2) The Harberger- Scarf- Shoven- Whalley (H.S.S.W.) Approach 

Another approach, as identified in the survey article of Bergman (1990), 
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to CGE modelling is due to the contributions of Arnold Harberger (work on the 

incidence of taxation within the framework of a numerical two sector model, in 

the early 1960's}, Herbert Scarf(computer algorithm for numerical determination 

of the equilibrium of a Walrasian system, 1967); and John Shaven and John 

Whalley (proof of the existence of and the computational procedure for·finding, 

a general equilibrium with taxes, 1973). This approach, which to a large extent 

can be regarded as the numerical counterpart of Walrasian general equilibrium 

model, aims at evaluating policy changes in terms of both the efficiency and the 

income distribution effects. These effects are usually expressed in terms of one 

dimensional welfare measures such as Hicksian compensating or equivalent 

variations. Thus, these models have their roots in applied welfare economics. On 

the other hand, models in the MSG tradition, to a large extent, originate from the 

literature on economic planning and input-output analysis. Models in H.S.S.W: 

tradition are solved directly for the levels of endogenous variables.. The 

development of fixed point method of computation of equilibrium by Scarf mad·e 

possible the incorporation of more flexible forms of production and utility 

functions in the applied general equilibrium models. 

The typical modelling strategy in most of these CGE approaches, in the 

tradition ofMSG model and H.S.S.W. model, is to compile a SAM, carry out 

simple multiplier analyses and, finally, construct a CGE model aimed at 

identifying and measuring possible changes in the entries of the SAM when 

conditions exogenous to the economy change. 

For the purpose of numerical specification. of the models, SAMs are 

constructed. A SAM is a simple and systematic way of representing· the 

fundamental law of economics, that is, for every income there is a corresponding 

outlay or expenditure (more about the structure of SAM in the next chapter). 

SAM serves as a data base for the model. Simulation and sensitivity 

analysis is conducted on this data base. 

Calibration procedure is used to select the parameter values of the utility 

and production functions (for example, expenditure shares, rate of time 
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preferences, elasticities of substitution). In the calibration approach the economy 

under consideration is assumed to be in equilibrium in some "benchmark" time 

period. The parameters of the model are chosen such that the .model can 

reproduce the data set for the benchmark year as an equilibrium solution. The 

benchmark equilibrium is constructed using a SAM. The parameter values 

generated in this way are used to achieve the alternative equilibrium associated 

with any changed policy regime. The new equilibrium is known as a 

"counterfactual" or "policy replacement" equilibrium. Policy appraisal then 

proceeds on the basis of pair wise comparisons of counterfactual and benchmark .. 
equilibria. 

This procedure is based on the assumption that the benchmark data 

represents an equilibrium for the economy under investigation. This ~eterministic 

approach is necessitated by the large size of models generally considered in 

computable general equilibrium studies. In such studies, econometric methods 

cannot be used with ease. 

This deterministic approach amounts to setting all stochastic disturbance 

terms identically equal to zero and solving for the vector of m unknown 

parameters on the basis of single period observation of the values of the 

endogenous and exogenous variables. However, to the extent that the model has 

more unknown parameters (m) than the number of independent equations (n), 

extraneous information is needed in order to determine m-n of the unknown 

parameters. This procedure implies the extremely strong assumption that the 

observed values of the endogenous variables are determined only by the factors 

specifically included in the model. In this procedure, no measure of the accuracy 

of the model and its prediction is obtained. Also, simple functional forms with 

a small number of parameters such as CES or Cobb Douglas are used to 

represent the preferences and technology in order to keep the number of 

parameters to be estimated sufficiently low. This implies that very restrictive 

assumptions about the underlying preferences and technological constraints have 

to be accepted. 
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(3) Econometric approaches to computable general equilibrium 

modelling 

To avoid these problems econometric approaches to CGE have been 

suggested. The first example of this type is due to Hudson and Jorgenson (1975). 

Subsequent work is due to D. W. Jorgenson. In these approaches .sub-models of. 

production and consumption are specified stochastically. For. example, in Hudson 

and Jorgenson, the nine sector production model was linked to the macro 

econometric model. "However, the Hudson~ Jorgenson model was not a 

complete general equilibrium model. For insta~.1ce, there was 110 endogenous 

mechanism ensuring that the aggregated demand for capital services by the 

nine production sectors at the given prices did not exceed the supply of capital 

services determined within the macro- econometric model, and the same applies 

to the· demand for labour services." (Bergman (1990). 

There are significant difficulties associated with the full integration of 

econometrically estimated production and consumption models within a 

consistent general equilibrium framework. These may be enumerated as follows: 

(i) Due to the lack of time series data, the large dimensionality of any 

reasonably disaggregated model causes serious degree of freedom problems, 

especially if restrictive assumptions about the structure of preferences and 

technologies are to be avoided. 

(ii) The simultaneous estimation of a general equilibrium model requires 

sophisticated econometric techniques. 

(iii) Full system econometric estimation of parameters i~ usually impossible 

because there are identification problems with the number of endogenous 

variables being very large. Though one could attempt to instrumentalize at least 

some of these endogenous variables, this is rarely done. 

(4) Activity analysis .iallproaches to computable general equilibrium 

modelling (AGE) 

Another approach to the CGE model, basically originating from the 

critique of linear programming type of planning model, is "activity analysis 
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general equilibrium" (AGE). The main contributions in AGE are due to Victor 

Ginssburgh and Jean Waelbroeck (1981; 1984). They incorporated additional 

restrictions to the linear programme on the basis of economic theory rather than 

on the basis of ad hoc assumptions. For example, in an AGE model, the 

assumption about constant marginal utility of consumption implied by the linear 

utility function is given up and substituted by a conventional, but piecewise· · 

linearized, concave utility function. 

2.1.3 Major Weaknesses of the CGE Models 

Four major weakness~s and challenges of CGE models emerge out of the 

existing literature. 

( 1) Key parameter values, such as elasticities, play a crucial role in all model 

calculations. However, literature on the estimates of the various elasticities 

involved in various CGE models is limited and even the available elasticity 

estimates in many areas differ in both size and sign. For a number of issues in 

which applied modellers are interested, no relevant elasticity estimates exist. 

Therefore, the choice of elasticity parameters sometimes becomes arbitrary and 

thus makes results more prone to criticism . 

(2) Problems are faced in model pre-selection, i.e. the need to adopt key 

assumptions underlying the particular applied model to be used before any model 

· calculations can begin. Such assumptions are rarely empirically verified and 

statistically validated. 

For example, as pointed by Lewis (1992), in a closed economy with no 

government sector, to get the saving - investment equality, one can drop either 

of the following four conditions: 

( i) full employment, 

(ii) independent investment function, 

( iii) independent consumption function, and 
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( iv) equality of real wage to marginal product of labour. 

In the absence of enough empirical verification of the models, by dropping 

either of these conditions, the closure choice can vary depending on the focus of 

analysis, or one's perception of the institutional or structural features of the 

economy. As the complexity of the f!iOdel increases, the number of assumptions 

which have to be made also increases. The closure rule9 has served as a tool to · 

incorporate macro-economic mechanisms into general equilibrium models. 

Macro-economic equations are incorporated in these models by. introducing for 

each new macro-economic variable a new equilibrating constraint These need 

not necessarily relate to market clearing mecha'ilism. This flexibil~ty makes it 

possible to introduce many variables whi.ch are central to policy discussio11s, b~t 

it is obtained at the expense of theoretical rigour. 

(3) Even the representation of the policies to be analyzed increases. the· 

arbitrariness of the model and influences conclusions .. 

(4) Mpst of ·the applied gen.eral equilibrium models are not statistically 

validated. In these empirical models, with greater economic ~omplexities. 

concerns over the economic structure dominate concerns over the statistical 

structure. Mostly, parameter values are obtained by det~rministic calibration 

process (often the data for one year) rather than econometric estimation. and 

there is no statistical test of the model specification. Thus, equilibrium featur~s 

in the data to which calibration is applied are emphasized. 

· 2.1.4 Integration of Money in General Equilibrium Framework 

2.1.4.l Theoretical Issues 

It i ~ generally accepted ~hat money has no role to play in a Walrasian 

9 

further details on closure rule are available from section 2.2 under the heading model closure. 
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system. The Walrasian· system consists of two parts. The first"part consists of 

the real side of the economy and describes the demand and supply equations and 

equilibrium conditions for commodities and services. The numeraire price and 

quantities can be determined from this specification. In the model, all exchange 

and production decisions are taken prior to the commencement of trade. The 

traders know the rate of exchange between all commodities so all~problems · 

associated with ordinary barter are avoided. In such an economy, it is therefore, 

difficult to justify a role for money. It is not clear whether even a unit of account 

is required in such a world. Money may always be added without altering any of 

the barter results. In the monetary part of the system, money is introduce~ by 

appending an equation of exchange which simply determines the absolute level 

of prices. So relative prices and quantities bought and sold are determined in the 

real sector while absolute prices are determined in the monetary sector. 

Therefore, in this system, the real part is invariant to changes in the quantity of 

money. 

However, history has shown us that exchange operations have never been 

costless. The cost of such operations was lowered as money evolved. Lower 

costs of exchange operations permit markets to expand and increase the 

opportunity for exchange. Thus. money has affected the demand and supply 

functions for commodities by reducing time in trading, adding convenience and 

security and allowing greater specialization. With the changes in the demand and 

supply functions, the equilibrium values of relative prices and quantities 

produced, bought and sold must change too. Besides this historical observation, 

· there are also some theoretical and empirical studies which point out the 

non-neutrality of money in the short run as well as in the long run. [for a brief 

survey of such studies, see Chitre and Naik (1989)]. 

Granted the existence of money and the monetization of the economy, it 

has been argued that the change j n the actual size of the quantity of money does 

not affect the real economy in the long run. Extending the system simply by 

appending an equation of exchange to describe a monetized economy is 

meaningless. Extending the system in this way, the Walrasian system does not 
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fully reflect all the basic functions of money. As we all know that money serves · 

as a standard of value (unit of account), as means of payment and as a store of 

value. Specification of money prices in the Walrasian system takes into account 

only the first function of money, i.e. money acts as only an unit of account. 

As regards the second func~ion, which is the most important function of 

money and which distinguishes money from other goods and assets, · 

neoclassicists are not explicit about the process of exchange. As far as the third · 

function of money is concerned, Say's law rules out, by assumption, the 

possibility that sales proceeds are used to increase cash holdings, -or that cash · 

holdings are utilised to finance purchases. Howevet, the addition of the exchange 

equation implies existence of money and cash. Thus, there is internal 

inconsistency in the Walrasian system. Also~ the system does not explain how 

individuals obtain the cash and why they hold it. The system is unable to explain 

the economic mechanism through which changes in the quantity of money cause 

the price level to change, and its stability arou~d the price level determined by 

the equation of exchange. 

In most of the Walrasian general equilibrium models, utility was assumed 

to depend only on quantities consumed and worked. Money was introdu~ed 

through certain separate and ad hoc considerations about the determinants of the 

~ousehold's demand for money for purposes of transactions and unforeseen 

future contingencies. A common argument for excluding money from the utility 

function was that money has no direct utility since its utility is derived from the 

commodities purchased. Another argument is concerned with a possible 

· circularity in the theory. It has been pointed out that the utility of money 

depends upon the prices of commodities. Prices of commodities, in turn, 

determined by a system whereby the utility of money belongs to the nominal 

value of commodities, i.e. prices. It was thus impossible to ascribe utility to 

money. This argument, however, has a logical flaw. If utility is attached to 

money, it must be the real value of money, real cash balances that give utility. 

Moreover,.money in real terms is useful not only because it can be exchanged for 

useful commodities, but because it facilitates the process of transactions, bridges 
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gap between payments and receipts, makes unforeseen purchases/ payments 

possible and so forth. The latter kinds of usefulnes~ justify the incorporation of 

money (real cash balances) into the utility function. 

Patinkin criticized the Walrasian system for its internal inconsistencies and 

over- determinedness. He was also skeptical of the dichotomy in the classical 

system. He rehabilitated the basic feature of the classical monetary theory and 

particularly the invariance of the real equilibrium of the economy (relative prices 

and the rate of interest) with respect to changes in the quantity of money by 

putting money (real balances) in the utility function and making the demand and 

supply functions dependent on real balances as well as relative prices._ In 
I 

Patinkin's system, the real balance effect is an essential element of the mechanism 

which work to produce equilibrium in the money market. Suppose, for example, 

that for some reason prices fall below their equilibrium level - this will increase 

the real wealth in the form of the cash balances - and lead economic agents to 

spend more money- and that in turn will drive prices back towards equflibrium. 

Patinkin's approach has been a subject of criticism by many economists. 

Hahn (1965), criticizing Patinkin's system, posed two basic problems. 

First, does the system with money has an equilibrium. Second, does this 

equilibrium has positive value for money. He indicated towards a possibility in 

which inspite of existence of positive nominal balances in the portfolio of 

individuals, the real balances may be zero becaus~ the price of commodities in 

terms of money may be infinite. Thus there is a monetary equilibrium when 

money is worthless. 

Some economists have even criticized the approach of introducing money 

via utility function. It has been pointed out that the transaction role. of money is 

not well approximated by simply putting money into the utility function. This is 

because the utility function and the marginal rate of substitution between real . 
money balances and other commodities remains the same whether or not the 

individual decides to trade. 

Clower (1967) pointed out that monetary exchange represents the , _ 

asymmetric relation of exchange among commodities. In a monetary economy, 
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money buys goods, goods buy money, but goods do not buy goods. The 

asymmetric relation among commodities can not be captured by the standard 

budget constraint used by Patinkin, which is simply the accounting identity 

stating that the total value of all purchases must equal the total value of all sales. 

To capture the above mentioned asymmetry, Clower proposed the I)OW well 

known "Cash-In-Advance" (C-1-A) constraint. This constraint makes.it possible 

for money to perform its function as a medium of exchange. The constraint is a 

simple rule that no transaction can take place unless the money needed for the 

transaction is held for some time in advance. 

However, this constraint imposed additional' difficulties. Ostroy and Starr 

( 1990) point~d · out that rather than being a relation among commodities, 

exchange is a relation among individuals. To understand the function ·of an 

asymmetric relation among commodities involving a medium ofexchange, it is 

essential to incorporate this relationamong individuals. 

Also, as an additional constraint, it cuts down on the exchange 

opportunities available with the standard budget constraint [Gale, 1984; Ostroy, 

1990]. This implies that the equilibrium of such an economy is Pareto infef~Or to 

some other reallocation of resources that obeys only· the aggregate constraints 

on resources but not necessarily any monetary exchange constraints. Thus, there 

is a need for a more comprehensive approach from which a conclusion 

resembling the cash-in-advance constraint as a solution to the problem of 

economizing on transaction costs .can be derived: 

Although the addition of C-1-A constraint in the model allows money to 

·perform its function as a medium of exchange it does not provide an explanation. 
' ' 

of why the common medium of exchange (with lower costs of exchange) that has 

already been adopted came into the existence. 

Another problem which arises due to the use of C-1-A constraint is that 

in the absence of the costs of transferring wealth to and from assets providing 

higher yields, money would only be held for infinitesimal time.:intervals and ...... 
would be of no economic significance. A simple solution sugkest~i.to this 

·. t ,. l 

problem is to assume that money must be held for a fixed period 'or time befor~ ,, 
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· a transacti~n takes place. However, this does not allow economic agents to 

economize on their holdi~g of cash balances, i.e. reducing the average time 

money is held before it is spent- increasing the v~locity of money. Also, C-I-A 

constraint places a strict upper limit on purchase during the period. "Thus, the 

demand for money will tend to be less sensitive to illterest rate changes with the 

Cosh-in-Advance specification than with one that ties consumption and money 

· holding together less rigidly. "(McCallum and Goodfriend (1989}). 

Criticizing the neutrality assumption of Patinkin's system, Hansen (1970) 

points out that introducing credit market (in the form of government bonds) 

makes money non-neutral. This happens because of the following reason. In this 

system one could derive demand fu~c.tions as homogeneous of degree zero in all 

money pric~..:s, the number of bonds and the quantity of ~oney and as function of 

the rate of:nterest. Therefore, an isolated change in the quantity of mo.ney, given 

the number of bonds, does not imply that prices in the equilibrium would change 

in proportion to the quantity of money or that the equilibrium rate of interest 

would remain unchanged. 

Gurley and Shaw ( 1960) bring back into the analysis,. the overall liquidity 

of the monetary and financial structure and differing liquidity characteristics of 

different assets, which were excluded by the assumptions made in Patinkin's 

analysis. They show that money cannot be neutral in a system containing both 

inside and outside money. Inside money provides a substitute for outside money 

and thus .er•>nomize its supplies. Therefore a chan.ge in the proportion between 

inside and outside money brought about by open market operations or some 

:other monetary policy changes will not be neutral in its effect. 
. . 

Patinkin's analysis assumes perfect interest and price certainty. Shackle 

(1966) points out that once the "Pandora Box" of expectations and interest and 

price uncertainty is opened on the world of economic analysis, anything may 

happen. 

However, it has been shown that uncertainty does not by itself necessarily 
"" imply a need for holding cash. Models have been presented '(A,rrow, 1964; 

Debreu, 1959) in which there is uncertainty about future events but where 
: .. \ 
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markets are so perfect that future disbursement and receipts can be planned and 

fixed today through contract about fQrward delivery and payment. With perfect 

futures markets everywhere there can be no incentive to keep money. 

In Arrow-Debreu (A-D) economy goods are defined by their 

characteristics, location and date of delivery. In this economy: 

(i) Complete set of futures markets exists for all time dated commodities. 

(ii) The existence of contingent commodities (contingent contracts are made 

which promise delivery of goods at a particular time, and place, in case of 

realization of certain events) avoids the problem associated with expectations 

and uncertainty. The full set of A-D contingent cont~acts requires active mar~ets 
in a variety of distinct instruments, many more than ar~ generally available and 

actively traded in actual economies. A partial reduction in the large number of 

contracts needed can be achieved by the use of · Arrow securities (Arrow 

insurance contracts) which specify a credit to the holder in numeraire on 

realization of a specified event. 

(iii) State of the nature in A-D economy is the complete specification of 

everything that might affect the usefulness or availability of commodities to any 

one, such states being defined in such a way that exactly one must occur. 

In this economy, ho_useholds acquire a portfolio of present goods and 

contracts for future delivery of its desired consumption plan sufficient. to exhaust 

its lifetime budget constraint. 

Firms buy contracts for present and future inputs and sell contracts for 
...,..) 

present and future outputs to maximize the present discounted value of profits. 

In such a s~tting, there is a single date at which active trade takes place 

in current goods and futures contracts for future delivery of goods. There is no 

need for markets to reopen in the future - all desirable trades have already been 

arranged. But, because of absence of reopening of markets, there is no functiQ.n 
"~<'' for money. ~. 

Money has no job to perform here because its job is being done by futures 

markets. The futures markets allow sales of current output to fina~ce acquisition, 

and sales of future output to finance current purchases. The equilibrium 
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~llocation is Pareto efficient. 

So, we see that the best developed neo-Walrasian model of the economy 

has no role for money. However, the problem is not unique to money. In any A-D 

model, there is no role for most of the social institutions that we observe. Models 

which explain utility and demand for money on the basis of uncertainty [for 

example Tobin (1958)) assumes explicitly or implicitly that markets are not 

perfect. Other studies such as Hahn ( 1965), Radner ( 1968) also argued that only 

imperfections of the market can readily explain why individuals and 

entrepreneurs hold cash. 

In order to explain why role for money and other financial assets and 

financial institution arise and persist, we must relax the assumption of full 

information, complete markets and zero transaction costs. Hahn ( 1975) in this 

context pointed out that informational deficienCies, lacking markets and 

uncertainty seem intrinsic to the enterprise when we want to study money. 

Therefore, meaningful introduction of money requires formulation of these 

processes in the model explicitly. 

For the transaction role of money to play a part in the model, as suggested 

by Hahn (1971 ), it is vital that trade be sequential. Sequentiality in trade can not 

be achieved just by time indexing of commodities.. There are various sources of 

"sequentiality". 

(i) Cost of making forward contracts creates a need for markets to reopen over 

time. 
• 

(ii) In most instances individuals trade with each other for the current period 

rather than for all future time periods. 

The basic idea of a sequence economy as pointed out by Ostroy and Starr 

( 1990) in their survey article is that markets reopen over time. Fulfilment of 

budget or balancing of budget at each trading date rather than only in the life 

time (life .time budget constraint) is the only single essential revision of the A-D 

model that creates a role for money. 

Differential transaction costs on spot and futures markets (in particular 

higher costs on futures) are required for markets to reopen over time and 
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existence of budget· constraint at each date. In the presence of sequence of 

budget constraints in order to make the plans of economic agents (for example 

the value of consumption at different points of time) consistent with their 

endowment, futures markets may be used and/or any real assets may be held 

inter-temporally as a store of value. However, transaction costs and storage 

costs associated with some of these instruments may be very high. On the other 

hand, use 0f fiat money, which is assumed to be transaction cost less, results in 

an allocation closer to Pareto efficient10
• Thus, introduction of money restores 

allocative efficiency by allowing both fulfihrtent of the sequential budget 

constraints and use of only spot goods transaction-s, without distortions of the· 

lifetime consumption plan. 

However, sequential formulation of the economy is not without problems. 

For example, as pointed out by Hahn (1975}, in a se·quence economy there is a 

· difficulty arising from the possibility of unbounded actions (for example: 

borrowing and lending, as well as difficulties with bankruptcy). It can be argued 

that no one can borrow more than a certain amount at any price. But this has to 

be modelle·l as a matter of rational choice. 

Wit!t a sequential formulation of an economy, one must· distinguish 

between two equilibrium concepts. 

(I) Temporary Equilibrium: i.e. equilibrium at a point of jime or short' run 
' ·~ .. ,..· 

equilibrium. 

(2) Inter-Temporal Equilibrium: i.e. equilibrium through time or long run 

equilibrium, · 

For the formulation of inter-temporal equilibrium models one needs to 

introduce expectations because complete array of contingent futures markets 

does not exist and, therefore, plans are influenced by expectations of future 

prices and states of nature. 

10 

In this context Niehans (197 I, 1989) pointed out that resources are used up in the process of 
exhange. Transaction costs even reduce the volume of transactions. Hence, there is an overall 
reduction in the welfare of individuals. 
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Expectations in these models have been tackled in the following four · 

ways: 

(1) Exogenous Expectations: Expectation formation is taken' as entirely 

exogenous to the model. It is assumed that expectations are unit elastic in these 

exercises. Such a treatment is entirely ad hoc and, hence, unsatisfactory. 

(2) Adapti••e Expectations: In this type of formulation, expectations are not 

exogenously given but formed on the basis of present and past observations. 

However, in such a formulation, agents have no knowledge or do not apply their 

knowledge of the future structure of the model. Hence, announcement 

concerning the future values of key variables, .. such as money supply, are 

precluded from having any effect on expectations. The. adaptive expectation 

hypothesis is also often referred to· as the error learning model. 

(3) Rational Expectations: Lucas (1972) started the rational expectation 

revolution. According to the rational expectation hypothesis the agents form 

expectations in a rational way. It is assumed that !hey predict correctly (subject 

to the information and decision making costs confronted by them), on an 

· average, the equilibrium prices associated with the future states of nature. The 

individual economic agents correctly perceive the true relationship between the 

non-price information received by the market participants and the resulting 

equilibrium market prices. 
<",_,.? 

The hypothesis has bec91Tle controversial because of the often made 

assumption of perfect foresight. Radner (1990), pointed out that although it is 

capable of describing a richer set of institutions and behaviour than in the A-D 

model, the perfect foresight approach .is contrary to the spirit of much of 

competitive market theory postulate. It requires individual traders to forecast, 

in some sense, the equilibrium prices that will prevail in the future under all 

alternative states of the environment. So this approach seems to assume on part 

of traders a capacity for imagination ancl computation far beyond what is 

realistic. 

Rational expectation hypothesis reduces the temporary equilibrium 

structure to what Hahn calls an inessential sequence economy i.e. to say,-a 
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sequence economy which produces results similar to the A-D· model- a 

moneyless world. 

Imposing the. rational expectation h~pothesis has the effect of removing 

the need for sequential learning. It produces stochastic knowledge of all prices 

at all dates such that price expectations are on an average correct as each agent 

knows the model that generate these prices, i.e. employs the relevant economic 

theory and finally the tatonnement assumption ofnon-Walrasian theory ensures 

that the transaction costs are zero. 

Another problem which arises from the use of rational expectation 

hypothesis in inter-temporal general equilibrium model is that the application of 

infinite time horizon is required. If the time horizon is finite, the exchange value 

of money is zero after the last period, T. But with rational expectations, agents 

expect this in period T -1 itself and will not hold· money in period T -1. By 

back-ward induction, we can find that no rational individual will hold money in 

any time period and the Hahn problem (basic existence problem- i.e. equilibrium 

of the economy in whjch price of money is not zero) will still be there. To 

over-come this problem, in finite horizon models, sometimes, unsatisfactory 

terminal conditions are put forward in the model. For example, sometimes it is 

assumed that monetary markets are operated by an authority set up for the 

common good. This authority is willing to collect money left at the market after 

terminal trading and disposes it of. This assumpti~n ensures the positive value 

for money in the current period. However, this assumption makes the total value 

of purchases to exceed the total value of sales. To avoid this problem, modellers 

have tried to accommodate value for money in the bid-ask price. The difference 

between bid-ask price then gives the value of trading services provided by the 

use of money [see Duffiee (1990) for further details of such type of formulation]. 

(4) Boundetl Rationality: To avoid the problems related to the assumption of 

perfect foresight the concept of bounded rationality has been introduced. Uqder 

this approach each agent's expectations are revised in the i(ght<'6fr.;;,n~:w 
!,;.:~·-·~-

information about the environment and about current prices. It is usually' ... 

assumed that the agent's planning horizon is limited to few time periods and/or 
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their expectation formation follows some simple rules of thumb. Thus, .under this 

approach, the evolution of the economy depends upon the rules or processes of 

expectation formulation and revision used by the agents. An application of the 

bounded-rationality concept results in temporary equilibrium. 

(5) Asymptotically Rational Expectations: Stein (1982) suggested an alternative 

assumption to the perfect foresight assumption which he referred to as 

asymptotici:'.lly rational expectation. Stein argues that the agents are risk averse 

and they lh·e in the world of uncertainty. Hence, the crucial variable for supply 

and demand decisions is not the expected price per se but the expected price 

adjusted for risk and risk aversion. Under this hypothesis, the economic agents 

form an estimate of the equilibrium rate of inflation on the basis of current 

monetary input. Since they are not certain whether the current rate of monetary 

expansion is permanent or temporary they adjust their anticipated rate of 

inflation slowly towards the current rate of monetary expansion per capita. In the 

presence of uncertainty and risk aversion there are unexploited profit 

opportunities. However, as the economy reaches towards the steady state, 

uncertainty and risk also gets eliminated and the expected price adjusted for risk 

converges dsymptotically to the expected price. 

Most of the existing inter-temporal models [prominent examples are 
' ' Samuelson(l958) and Wallace (1980)) use money as a store of value. This type 

of introduction of money provides a role for money as a transfer mechanism 

between generations but there is no role for money as a medium of exchange. 

Also, it is not clear whether individuals will hold money when it is return 

dominated by other assets. 

Thus, summarizing the above discussion, we can say that any useful 

integration of monetary and real sectors requires introducti'on of the transaction 

role ofmonl!y. Only the store of value function is not able to provide a place for 

money (or positive value for money). As a store of value, money is do!'f1inated by 

other assets with tangible return on them. Transaction role for money cannot be 
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allowed to play a part in A-D type of economy where perfect futures markets 

exist for all the commodities and, therefore, trade takes place only at the 

beginning. of the period for all current goods and all future contingent contracts. 

Hence, a sequential formulation of the economy is required - which assumes that 

markets are not perfect and, therefore, trade takes place at each point of time, 

Imperfect futures markets lead to uncertainty and need for formulation of 

expectations in the model. However, just uncertainty without explicit formu.lation 

of incomplete markets does not justify the role for money. 

Till now we have dealt with micro-economic or inward looking questions 

such as need for medium of exchange and existence of equilibrium in a monetary 

economy. Such questions also arise in case of other financial assets and financial 

institutions. Existence of money implies that there is some saving, i.e. 

individuals do ,not spend all of their income for consumption. Money is just one 

asset in which individuals can keep their savings: In reality there are many more 

financial assets- issued by the government and the financial institutions. We have 

to justify the existence of not only various other financial assets but also various 

financial institutions as theory of money and financial assets cannot be fruitfully 

constructed in an institutional vacuum. 

Some economists argue that like money, financial activities are also veils . 
and do not affect the real activities in the economy. However, they might obscure 

the underlying activities from the observers. But there is a group of economists 

who value the existence of financial markets and financial institutions. For them 

the availability of certain markets alters the outcome prevailing in their absence. 

Citing Fisher (1930), Tobin (1989) elaborates this point as follows: each 

household has an inter-temporal utility function with consumption today and at 

future times. He also has a production function by which consumption less than 
'· 

endowment at any one date can be tr.ansformed into consumption above 

endowment at another date . .In the absence of inter-temporal tr,ade ~ith others, 
li' :' t .. ~' ·' 

each household has to "equate its marginal rate of substitation in utility. \' 
' ' : .'' ' 1. ~t' 

between any two dates with its marginal rate of transformatioi1t ill productio11;~ 
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between the same dates". However, introduction of the financial market alters 

the outcome by enabling individuals to shift purchasing power forward or 

backward in time. It frees the timing pattern of con.sumption streams from the 

corresponding timing pattern of earnings from production. This results in more 

efficient resource allocation because it is now ·possible to obtain· greater 

production from given available inputs as well· as higher utility from· given 

available consumption. 

Economies of scale and specialization in financial transactions enable 

financial intermediaries to tailor assets and liabilities to the needs and preferences 

of both lenders and borrowers. 

The macro-economic consequences of inside markets and ·financial 

intermediaries are generally to provide substitutes for outside assets and thus 

economize on their supplies. 
4 ' 

Thus, the standard rationales underlying financial intermediation include 

the minimization of information and transaction costs, and the diversification of 

risks in a world in which assets are imperfectly divisible and both asset·returns 

and wealth holders' cash-flow positions are imperfectly correlated. 

2.1.4.2 Empirical Issues 

Besides these existence or micro-economic probte·ms in any formulation 

of financial CGE model, we also face macro-economic or outward looking . ' 

questions and problems at the empirical and policy formulation levels. 

The foremost question which always arises in any empirical study is what 

should be included in the definition of money. Should it be just commodity 

money or fiat money? If the definition of money is equivalent to the concept of 

fiat money, then should it be just cash holdings or should it. include other 

financial assets as well. In the real world we find many financial assets, some of 
..... 

these financial assets are very close substitutes of mone/(qr cash holdi~gs, as 

narrowly defined money). For example, current account deposits with t'he 
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banking sector are freely used for transaction purposes. With the development 

of transfer technology and financial innovations, more and more financial assets 

are becoming close substitutes .of money. However, an estimate of money 

demand function obtained by adding together quantities of different assets cannot 

be justified because these different assets have differing degrees of moileyness. 

Consequently, in the recent years, in empirical work, the various components of 

a broad measure of money are weighted by the degree of "moneyness" or 

"liquidity" of each component. To make the weighing pattern more systematic, 

index number theory is applied to this issue (Barnett, 1982). This is sometimes 

called Divisia indexes11
• Survey article by Goldfeld (1989) points out that so far; 

empirical research indicate that only the broadest of such monefary measures 

appears to yield a stable demand function. Referring to the difficulties with this 

result, they state: "For one, a complete understanding of this result requires an . 

economic eiplanation of the behaviour of the weights tised to construct the 

measures (Especially, where the weights are based on relative velocity or· 

turnover data, there appears to be some circularity in the construction of the 

measures that will give the appearance of stability). Second, it is important for 

the results to be useful in formulating policy that these weights be forecastable. " 

11 

Francois Divisia devised a continuous time index number formula which has been widely used 
in the theoretical discussion of data aggregation and measurement of technical change and 
referred to as Divisia index in the literature. 

Suppose total expenditure on a set of commodities, [X 1(t), ... ,XN(t)] given the set of prices 
[P 1(t) ... PN(t)] is given by 
Y(t)=P 1(t)X;(t)+ ... +PN(t)XN(t) 
Letting cap over variables indicate derivatives with respect to time, total differentiation of this 
equation gives 

II N II N II 

Y (t)I'X(t)=L [Pi(t)X;(t)/Y (t)] [Pi(t)IP;(t)]+=L [P;(t)X;(t)/Y (t)] [X;(t)/X;(t)] 
••• i•l 

The first summation of the right hand side of this equation defines the Divisia index of 
prices~ the second summation defines the Divisia quantity index. 

The Divisia price and quantity indexes are weighted overages of the growth rates of the 
individual P;(t) and X;(t). where the weights are the components shares in total expenditure. The 
summation in the above equation thus defines the rate of change in the aggregate price and 
quantity indexes. 
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Demand for MoneyiZ: 

There are various theories that give various views on the variables 

explaining the demand for money. For example, the quantity th~ory of m~ney 

starts with the equation of exchange where demand for real balances is 

proportional to the volume of transactions. Keynes ( 1936) introduced the 

speculative motive along with the transactions and the precautionary motives. 

The speculative motive views money and bonds as alternative assets with bond 

holding, in turn, viewed as dependent on the rate of return on bonds. On the 

other hand, Friedman's ( 1956) restatement of the quantity theory treated money 

like any other asset yielding a flow of services and emphasized the level of weaJth 

(both physical as well as human) as. one of the major determinants of money 

demand. He also emphasized a quite broad range of opportunity cost variables · 

including the expected rate of inflation as theoretically relevant variables in 

explaining demand for money. This approach, however, sidestepped the explicit 

role of money in the transaction process. Other influential post·Keynesian 

developments such as BaumQI (1952) and Tobin (1956) reconsidered and 

expanded on the transactions motive by applying inventory- theoretic 

considerations to the transactions demand for money. In their real transactions 

demand for money depends on the interest rate, real brokerage charges and the 

level of real transactions. 

Incorporating uncertainly in cash flows, Miller and Orr (1966) further 

extended this analysis. In their approach a firm's average money holding depends 

on the variance of its cash flow. which is viewed as a measure of the uncertainty 

of the flow of receipts and expenditures. Tobin's (1958) portfolio theory 

reformulated Keynes's speculative motive. 

Theories based on the transaction motive lead to a so-called narrow 

definition of money that includes currency and deposits transferable by cheque. 

However, even for this narrow definition of money, questions have been raised. 

It has been pointed out that currency and checkable deposits may differ in 

12 

For further details of various issues involved in demand for money see Goldfeld { 1989). 
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transactions costs, risk of loss and ease of concealment of illegal or tax evading 

activities. And, therefore, it has been suggested that separate function for 

currency and checkable deposits be estimated. 

As one moves away from the transaction view of the money, new 

problems creep into the picture. 

Alternative theories suggest different set of explanatory variables for the 

money demand function. Most of the theories suggest the level of transactions, 

wealth, opportunity cost of holding money and transaction costs as the relevant 

explanatory variables. However, each of these involves measurement problems, 

even under certainty. 

For example, because of non existence of reliable ~ata on transactions the 

level of transactions (T) is typically approximated by the level of income or.the 

gross national product (GNP). However, the term GNP is less inclusive than T 

as it excludes all sales of intermediate goods, purchases of existing goods and 

financial transactions, all of which may contribute to a demand for money. 

Another problem which arises with the issue of 'measures of transactions' 

is the issue of aggregation. Though at the theoretical level the demand functions 

for money are derived at the individual level they are generally estimated with 

aggregate data. While aggregating, however, little attention is paid on the details 

of aggregation (for example, issues such as distribution of income are 

neglected). 

Estimates of money demand functions are found to be unstable. Financial 

innovations .are one of the source for such instability (Judd and Scadding 

(1982)). However, as pointed out by Goldfeld (1989) it is extremely difficult to 

explicitly consider the financial innovations in an econometric specification of 

money demand function because of non existence of reliable direct data on 

transactions costs. He points out that to overcome this difficulty indirectly, time 

trends or previous peak interest rates are used as a proxy for endogenous 

reducti~ns in transactions costs. "The idea behind the latter variable is that high 

imerest rates create an incentive to incur the fixed costs nece.~sary to introduce 

a new technology hut that once i111erest rates decline the technology remains in 
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. 
place. The use of a previous peak variable is meant to capture this 

irreversibility. Researchers using such a variable have found that it improves 

the fit of money demand function. Unfortunately, however, the resulting 

estimates do not appear very robust, either to small changes in specification or 

to the use of additional data." 

It is important to view the specification of the money demand function as 

part of a complete system, rather than in isolation( Tobin ( 1982}, Tsiang(l988)). 

However, to date, this has not been empirically done in a satisfactory way. Part 

of the problem stems from the need to specify the money supply process in some .. 

detail; a task made difficult by changing policy strategies and deregulation. 

~1oreover, there is a question of the time limit of the analysis. Practitioners of 

the monetary policy tend to have a relatively short decision making horizon so 

that capturing the money supply process may require weekly or monthly data. In 

contrast, most money demand estimations have used quarterly or annual data. 

Supply of MoneyJJ: 

Even on the supply of money economists hold diverse views. Those who 

hold the exogenity view emphasize that the movements in the stock of money 

determine the variables like - price level, interest rate or real output. On the 

other hand, diagrammatically opposite view is held by the researchers who 

consider money supply basically an endogenous variable. For them supply of 

money is primarily determined by one or all of the variables mentioned above. 

~o the direction of causality - money to other variables or other variables to 

money-changes as our perception about the money supply changes. Even 

exogenity is further differentiated as weak exogenity and strong exogenity. Weak 

exogenity allows for feedback from the endogenous to the exogenous variables 

over time whereas strong exogenity does not allow such a feedback. However, 

the issue of exogenity or endogenity of money crucially depends on the type of 

13 

For the survey of literature on "Supply of Money" see Brunner ( 1989) and Brunner and Meltzer 
(1990). 
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money economy that one is considering- commodity money, paper money, credit 

money. It also depends on the sophistication of the banking and financial system 

within which such money is issued. In the case of commodity money regime, 

money supply can be broadly treated as exogenous. In the world where only 

outside fiat money- printed as the state's liability- is. used, the stock of money 

could be exogenously determined 1
". The question of exogenity and endogenity 

becomes even more complex 'in a world with inside and outside money and a 

whole range of financial intermediaries from banking system to non-banking 

financial sector. Existence of government debt instruments treasury bills, bonds 
.. 

etc. in the bank's reserve base and the profit maximizing behaviour of the banks 

make a greater part of the mooey stock endogenous. Even the optimizing 

behaviour of the non-banking public reduces the control of regulating authorities 

on the money supply in the presence of a number of close substitutes of money 

such as credit cards, charge cards, money market funds, interest bearing demand 

deposits, electronic cash transfer. The velocity of circulation of cash increases 

very sharply in such a world and liquidity, a broader concept than even broad 

money, becomes endogenous. The control over money supply by monetary 

authority becomes less strict . 

. Presence of inside money not only makes the money supply endogenous 

but also creates problems in aggregation. Aggregated over the private sector, 

outside money (defined as a non-interest bearing government debt) is part of net 

wealth of the private sector, whereas inside money is not. Part of inside money 

is in the form ofloans used to finance the purchase of capital goods. Therefore~ 

unlike outside money, inside money is not an alternative to holding capital. On 

the contrary an increase in inside money may well result in an increase in claims 

to capital holdings (i.e. money is a complement to capital rather than substitute 

for capital). Because of this, results of a model that also includes inside money 

would be different from a model that only includes outside money. For example, .. , 

' 14 

But here too printing of money may be the result of budget deficit caused by the changes in the 
price level or reserve inflows caused by relative price. inflation etc. 
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Tobin's portfolio effect holds unambiguousiy when all money in the economy is 

of the outside variety. [In Tobin's, (1965) formulation money is an alternative to 

capital for holding wealth. The opportunity cost of holding money instead of 

capital is r+n, i.e. the real rate of return· on capital (r) plus the of rate 

inflation(n). By increasing the rate .of inflation the central bank can shift the 

composition of financial holdings towards capital]. 

Financial lntermetliaries : 

Changes in regime make the econometric estimates, using time series, of 

portfolio behaviour of financial intermediaries difficult. As illustrated by Tobin 

(1989), financial intermediaries are quantity takers when interest rate ceilings 

are effective. On the other hand, both the interest rate and quantities are 

determined jointly by the behaviour of public and financial intermediaries when 

such ceilings are non-constraining or non-existent. These problems persist even 

when credit markets are unregulated but interest rates· are administered by 

financial intermediaries themselves and move sluggishly. In such cases markets 

are not cleared and quantity rationing appears. "Either the financial 

intermediaries or the borrowers are quantity takers, or perhaps both in some 

proportions. " 

Monetary Policy And The Economy: The Channels 

This is also one of the widely debated issues. The differing views on this 

issue reflect the complexity of linkages between the modern financial system and 

economic activity and the alternative simplifications various schools have 

adopted in an effort to capture the essential elements. 

For Keynesians, the variations in market interest rate is the primary 

linkage between monetary policy actions and economic activity. For them impact 

on prices is sluggish and only in a lagged respon5e of interest rate changes 

because as an empirical matter prices, especially nominal wages, can be regarded 

as fixed in the short run. An easy monetary policy, for example, results in a fall 

in the market interest rates. Lowered borrowing cost stimulates not only 
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consumption and production but also results in capital gain on financial assets. 

The resultant gain further enhances consumption and investment spending. 

Higher production increases capacity utilization and reduces unemployment 

below the natural level of unemployment. This puts an upward pressure, though 

delayed, on wages and prices. 

Not only the domestic market but also the internatio.nal market is affected 

by the interest rate changes. Lower level of domestic interest rate leads to capital 

outflight by diminishing the demand for assets denominated in the home 

currency. Under flexible exchange rates, the resulting depreciation of the 

exchange value of the currency will lower export prices in world markets and 

raise import prices. Higher import prices feed through the domestic price 

structure and set in the inflationary situation. · 

Monetarists take a different view of the process. Though they accept the 

Keynesian view that changes in money supply have predictable effect on interest 

rate they argue that there are few good substitutes for money and, hen_ce, the. 

demand for money is an inelastic function of the rates of return on competing 

assets. Hence, changes in monetary policy would primarily be reflected in money 

income rather than in the rates of return. An easy monetary policy increases 

money supply than what public desires at the given prevailing level of real 

income, prices and interest rates and stimulates spending on goods and services 

as well as financial assets. Though short- term market interest rates fall initially, 

the major impact is on prices which stimulates demand for and production of 

investment and consumer goods. 

The difference in the view-points of these major schools of thoughts is 

basically for the short term. In the long run, according to both monetarists and 

Keynesians, the impact on real activity dissipate because economic agents would 

need the extra money just to carry out normal transactions at inflated prices and 

there would be no more extra stimulus to real spending. 

Thus, we see that in the long run there is a linkage between money growth 

and inflation. So, while adjusting policy actions in response to shorter term 

financial and economic development, the central bank has to keep in mind the 
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longer term price objective. 

In this context, it has been debated whether the central bank use rule or 

its discretionary powers while changing the money supply to m~et its longer term 

price objectives. Highlightling the difficulties in forecasting - both economic 

development and the impact of policy actions on the behaviour of economic

agents- monetarists conclude that, given the lags and uncertainties, the attempts 

of central bank to stabilize the economy even in the short run, would destabilize 

the economy. For them excessive money growth is the root cause of inflation. On 

the other hand, with constant money growth, self c~rrecting mechanism would 

prevent macroeconomic shock from having major, sustained impact on economic 

activity. Therefore, monetary policy should be based on fixed rules rather than 

discretion. 

The rational expectations school has added a new dimension to this 

debate. Followers of this school point out that any temptation of policy makers 

to divert from the announced policy measure of pricy stability in order to give 

a boost to output and employment will be anticipated by the rational individuals 

and will be taken into account while taking economic decisions. Thus, the 

expectations of inflation would emerge in anticipation of the monetary stimulus, 

leaving only price increase but no output gains as the policy is implemented. On 

the other hand, if the central bank did not undertake the anticipated policy action 

it would depress output demand. To avoid such a situation, central banks would 

end up providing the monetary stimulus, even though it only validates ongoing 

i~flation and has no output effects. According to the advocates of rational 

expectations, by making an anti-inflationary policy credible to the public this 

problem could be avoided. Hence, this school favours policies based on rules, 

defined in terms of a fixed target for either money growth or the price level. 
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2.2 A Select Review of Literature 

The aim of this part is to review the studies dealing with the effects of 

money and other financial assets on the real variables of the economy and vice 

versa,i.e. interactions in real and financial sectors in a CGE framework. As there 

are a large number of review articles available which survey CGE models dealing 

only with real sectors of the economy, we do not consider them here. As far as 

financial CGE models are concerned, development and use of these models is of 

recent years. We could get hold of only two review 'articles i.e. Chitre and Naik 
i 

(1989) and Gunning and Keyzer(l995) which do discuss the various issues 

involved in integrating the real and financial sides in a general equilibrium 

framework. However, in view of the recent developments in this area, we see a 

need for arother review of such attempts. 

In our review, emphasis is mainly on the financial sector specification and 

integration ofthis with the real sector of the model. Keeping with our emphasis, 

real side of the model will be reviewed in minimum . 

• 2.2.1 Modelling of the Financial Sector in the Reviewed Literature 

As far as the specification of the financial sector is concerned, the 

surveyed papers differ in the fo1lowing respects: 

(1) Introduction of money in the model. 

~2) Introduction of other financial assets/portfolio modelling. 

(3) Money supply function specification. 

(4) Introdaction of financial intermediaries. 

(5) Saving function specification. 

(6) Investment function specification. 

(7) Model closures. 

(8) Expectations and Dynamics. 

(9) Specification of inter-linkages between the real and the financial 

sectors/transmission mechanism. 
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Before going into the details of each of the surveyed paper, we will 

briefly summarize the specification of each of these important issues : 

Introduction of :Money 

Money is introduced in the surveyed models in the following different 

ways: 

(i) Some of the studies have adopted "utility approach" to monetary theory 

[for example, Clement ( 1980)]. In this approach money is incorporated into the 

general equilibrium framework on .par with any other commodity with "utility• 

being attributed to the services provided by· reil money balances .. In this 

approach, the concept of money as a medium of exchange is lost. 

(ii) With the assumption that money serves no asset function and that there 

is only transaction demand for it, some of the .studies introduce money in the 

model by simply appending a Cambridge equation with money demand. being 

proportional to ~xpenditure. For example, in F eltenstein•s ( 1984) model, money 

holdings are just a constant fraction of the value of th~ir consumption .. For a 

given money supply, equilibrium between money demand and money supply is 

brought about by price ·level changes. However, in the absence of non~ 

homogeneities in any of the equations in the model, the real sphere of the 

economy remains unaffected. 

(iii) Even more drastic shortcut is used and demand for money function is 

directly specified in the model as a function of interest rate along with other 

variables. As pointed out by Gunning and Keyzer (1995), because of thi~ 

specification money is non neutral even if there are no other non- homogenitie~ 

in the system. To emphasize the asset demand for money, along with the 

transaction demand for money, in most of the micro and macro structuralist 

models (for example models in the BBM tradition and Lance Taylor tradition) the 

initial transaction holdings along with other assets form part of the budget 

constraint. 

Introduction of Other Financial Institutions 
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Models dealing with· monetary phenomena sometimes do not have any 

other asset in the model except money. For them money, as mentioned earlier, 

is just a medium of exchange and it does not perform any asset function. These · 

are static one period models. · 

When money ser:ves not only as a medium of exchange but also as a store 

of value, then the question arises, as to how other assets are introduced in the 

model. First of all, is there only one alternative asset in the model or is there an 

array of assets? Sometimes only bond is introduced as an alternative asset to 

money [for example Feltenstein (1984)]. On the other hand, in some models a 
.. 

whole range of assets such as physical capital, equities, loans, time deposits, 

contractual assets are also introduced. As far as the specification of portfolios 

is concerned, three types of representations are found in the surveyed literature. 

But all these specifications are ~orne .variant of the Tobin's (1969) formulation. 

(i) Tobin's Portfolio Approach. 

Following this approach, modellers allocate individual's saving or total 

wealth over all available assets simultaneously. Demand for each asset, in this 

approach, is specified as a function of the own return and the returns on all other 

assets. Income and wealth are the other explanatory variables. Thus, every as.set 

is made substitutable for every other asset. Suppose there are three assets in the 

model -Money (M), Bonds (S; Short term government securities) and physical 

capital (K). Total wealth has to be allocated among these three assets. 

Let P oe the price of currently produced goods, both consumer goods and 

capital goods. HoV(ever, it has been assumed that the value of existing capital 

goods may diverge from their current reproduction cost. Let 'qp' be the market 

price of existing capital goods, 1t be the expected rate of change in commodity 

prices and R be the marginal efficiency of ca;pitaJ. We assume that the nominal 

rate of return on money is zero whik that on the government securities it is rb'· 

Suppose real rate of return on capital, money and the government securities are 

rP, rm and rb respectively. Let r stand for the vector of real rates of return (rp, rm, 

r b). The equations for real rates of return are: 
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Capital 

Money 

Government securities 

Total wealth (W), on the other hand, is 

W = qk + (M + S)/p 

The portfolio equations then according to Tobin's ( 1969) approach are as 

followeds: 

I. f1( r, Y/W)W = qk Capital 

2. f2( r. Y/W)W = M/P Money 

3. f3( r, Y/W)W =SIP Government securities 

Where income (Y) is another explanatory variable .. 

In this specification assets are assumed to be gross substitutes i.e. the 

demand for each asset varies directly with its own rate and inversely with other 

rates. 

The system of demand equations satisfies the total wealth constraint 

specified as above . 

The ugh this system provides a consistent framework, it treats all the 

assets symmetrically. For example, money is treated on par with other assets and 

the special function of money, as a medium of exchange, is lost. 

As an example of the use of this approach see Easterly ( 1990). In this 

model, net position in each asset is a linear function of net financial wealth and 

a logistic function of the rates of return on different assets. 

(ii) Roseinweig ami Taylor (1990) Approacl• 

This is also a variant of Tobin (1969) specification in the sense that all the 

variables are symmetrically treated and satisfy the total wealth constraint. This 

specification is adopted in ma.ny structuralist models [for example Vongpradhip · 

48 



(1987), Jemio and Jansen (1993)]. 

Asset demand equations, under this approach, are specified through CES 

type stock- adjustment functions. For example asset demand equation for asset 

Ajk is specified as follows : 

Where ai' is the share of financial asset j in agent k's total asset portfolio, 

ri' is the rate of return on the asset j and rk is the average rate of return on agent 

k's assets, ·6k is the elasticity of substitution for the agent's portfolio and A.,. is the 

size of the total portfolio of assets. 

As presented above, this approach reduces the number of . elasticity 

parameters drastically (only one elasticity parameter, 6"' has to be specified); 

However, we are not able to incorporate explanatory variables other than vario~s 

interest rates or rates of return without increasing the number of elasticity 

parameters and complexity of the model. 

(iii) Hierarcltical Portfolio t.fotlels: (BBJ.f Approaclt) 

This approach starts with Tobin's ( 1969) portfolio specification. 

However, under this approach, agents allocate their wealth among various assets 

according to a multi-stage budgeting process. The specification is based on the 

assumption that individuals do not consider all available assets as .substitutes and 

therefore demand for a particular asset can be independent of the rate of return 

on some assets. Thus, all the assets are not treated symmetrically. 

Bourguignon, Branson and de Melo (1989) first introduced this approach 

and therefore it is also referred to as BBM approach. This approach is described 

below: 

Suppose there are four assets, Money (M), Bonds (B), Foreign Assets 

(eF·) and Capital (K). Let 1t be the expected inflation rate, e be the expected 

rate of nominal depreciation and r'r be nominal interest rates on the above 
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specified assets, with nominal return on money equal to zero. Let real profit rate 

be R which is determined from the supply side of the model and given by the rate 

of return on capital over the cost of cap_ital minus one. Pe is the price of 

equities. If we further assume that the expected rate of inflation is exogenous to 

the financial sector then the determination of nominal and real returns amount to 

the same thing. With the above notations, the real rates of return can be 

specified as follows : 

· I. rm =- 1t (Money) 

2. rb = rb'- 1t (Bonds) 

3. rc = rc'+ e -1t 

4. rP =RIPe 

(Foreign assets) 

(Capital) 

Suppose r = (rm, rb, rc. rp) is the vector of real returns on the four assets. 

Agents allocate total wealth (W) [W=M+ Pe K+ B/rb'+ eF·/r(] on all the 

four assets specified above. In the hierarchical portfolio specification, first, the 

demand for money function is specified using a traditional money demand 

function. In this specification, demand for money responds to income and interest 

rate. Money is assumed to be held for transaction purposes. Remaining of the 

wealth (i.e. W-M) is then allocated among remaining of the three assets (i.e. K, 

B ·and F). Agents further divide this in two stages. They first, for example decide 

about the capital holding and total of the remaining of the assets (i.e. Band F). 

The allocation at this stage responds to the rate of return on capital relative to 

the average rate of return on bonds and foreign assets. In the next stage. 

remaining of the wealth (i.e. W-M-K) is further divided between bonds and 

for~ign capital. Again the allocation depends on the relative rates of return on 

two assets. 

Thus, we have the system of portfolio equation as 

1. M = Pdh (r,y) 

2. PeK = g1 [W-M] 

3. B/rb' = g2 (l-g1) [W-M] 

4. eF·/rr' = (I-g2) (l-g1) [W-M] 
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Where, 

and 

and r .. = W 1 r b + W 2 r r 

with W1+W2=I (weights are equal to the share of particular asset in total asset). 

This system of equations automatically satisfies the total wealth 

constraint. 

This approach simplifies the matter by restricting the number of 

parameter~ and makes the empirical work easier. The model does not treats all 

the assets symmetrically and therefore is more realistic. It allows for introduction 

of other important explanatory variables besides relative rates of return without 

increasing the complexities in modelling. However, the simplicity and usefulness 

of the model is at the cost of theoretical rigour. 

Money Supply Function Specification 

In some models (example Clement (1980)) money supply is given 

exogenously, while in others money supply is endogenously specified. For the 

endogenous specification of money supply, one has to specify government and 

the monetary authority. In some models mon~y supply is made endogenous by 

linking it to the government budget deficit (for example Feltenstein ( 1984)). 15 

In the presence of inside money, commercial banks are also explicitly introduced 

15 

This way monl!y supply is mnde cndogl!nous when there is only outside money in the economy. 
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·. 

· in the models. The process of credit creation makes the supply of money 

endogenous. 

Introduction of Supply of Other Assets and Introduction of Other 

Financial Institutions 

The models differ on the level of disaggregation of financial assets. As 

the number of assets increases the modelling effort to introduce financial 

intermediaries also increases so as to make the supply of these assets endogenous 

to the model. Some models, like Clement (1980), which specify the supply of 

these assets as exogenously given do not have explicit specification of these 

financial intermediaries in the model. However, as the number of financial a.ssets 

or instruments increases, the number of financial intermediaries also increases. 

Some modellers, like modellers in the BBM tradition, just introduce commercial 

banks in the model. Monetary authority i.e. central bank is combined with the 

government and one is unable to take into account the crowding out effect of the 

public expenditure, specifically the government investment. However, to take 

into account the crowding in or crowding out effect, some modellers have 

differentiated central banks from the government as well as from the commercial 

banks [for example de Janvry, Sadoulet and Fargeix (I 991 ), Kim, Berrian,. 

Roland Holst and Thorbecke ( 1992)]. Though in most of the models level of 

disaggregation of financial intermediaries stops here, in recent years there are 

some attempts [such as Jemio and Jansen (1993)] which further disaggregate 

these financial intermediaries. In these approaches, "other financial 

intermediaries" (i.e. non-bank financial intermediaries) are separately identified 

and introduced in the models in order to take into account the different nature 

of liabilities of these institutions. For example, liabilities of commercial banks 

(especially demand deposits) are treated as money while liabilities of other 

financi~l i•··stitutions are not considered mon~y by the public. Similarly, loans 

issued by the commercial banks are usually used for short term purpose, i.e. for 

working capital requirement. On the other hand, loans issued by the other 

financial intermediaries are long term and development loans. This distinction is 
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important if our emphasis is on the output vis-a-vis growth. · 

Saving Function Specification 

In most of the models surveyed saving and consumption decisions are 

separated. They .are not derived simultaneously [As an exception see Feltenstein 

(1984). In this model, the consumer maximizes a two period separable utility 

function to derive demands for current and future consumption (saving) as a 

function of discount rate and rate of return on government bonds]. Most of the 

models examined assume that the households ·first decide their saving as a 

fraction of income. This fraction may be constant' [Adelman and Robinson 
. . 

(1978)] or may . depend on the average real rate of return available to the 

households on their asset holdings (For example studies in the series Adjustments 

and Equity in Developing countries i.e. OECD models). Therefore, in these latter 

models financial changes would have greater impact through interest rate 

changes on saving and via it,on the·real sphere of the economy. In some ofthe 

models, it is a function of both income and wealth [For example Jemio and 

Jansen (1993)]. 

Some have specified a classical saving function in which saving ratio (s) 

is a function of the profit rate. If the reason for saving (and investme~t which is 

equal to saving in full employment equilibrium) is to increase future consumptio,n 

possibilities, one might expect that as the. rate ofreturn on investment falls with 
. . 

a rising K/E (capital to labour ratio), the rate of saving would fall s~nce the 

future consuiJlption payoff would be reduced. This assumes that the substitution 

effect of a lower return on saving outweighs the income effect which would tend 

to increase saving to maintain a given future consumption stream. 

Following the Kaldorian saving function, some modellers have specified 

different propensities to save out of wage (W) and profit income (P). i.e. 

S=swW+sPP. Where Sis total_ sa· .. ,ng~ Sw and sPare propensities to save out of 

wage and profit incomes respectively. It has been assumed, in suchiormulations 

that the saving ratio out of profits, sP is greater than that out of wages, Sw i.e. 1 

> SP > Sw > 0. 
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For example in Lewis (1992}, the rate of saving is fixed for wage earners · 

while it is an increasing function of the rate on bank deposits for profit earners. 

Similarly, in Sarkar and Panda ( 1986), different saving propenshies are assumed. 

In other structuralist models, also, saving rates are assumed to be fixed but 

different for different income clas~es within each period. 

Another formulation is in the Pigouvian tradition. For example in 

Morrisson_(1991), any increase in the real wealth of the household, over time 

either because of the appreciation of the value of the asset or because of the 

accumulation of wealth is assumed to increase consumption and hence reduce the 

current saving. In this way, the changes in financial markets not only influence 

the composition but also the level of households' wealth. 

Investment Function Specification 

In models following the classical tradition, there is no different investment 

function and saving determines the total amount. of investment in the economy. 

So, investment is saving led in these models. This assumption seems to be 

satisfactory only for those economies where there is no financial asset i.e. not 

even commodity money. For example if there is existence of hoarded money, 
( 

. saving is not automatically converted into investment. So, in a monetary 

economy investment function has to be specified explicitly. 

In some of the CGE models investment is assumed to be given 

exogenously or is directly controlled by the policy authorities. For example, in 

Sarkar and Pa~da (I 986), public investment is exogenously specified in the 

model [also see Clement (1980)]. In these. models, investment determines saving. 

To make this specification ofthe investment consistent with the model, the 

saving function is usually specified in the Kaldorian fashion by assuming 

differential propensities to consume out of wage income and profit income. 

Forced saving then brings .about the saving- inve~tm<::rlt equality. 

Some studies follow the Jorgensonian neo-Classical theory of investment. 

This theory explicitly treats the demand for capital as a derived demand by 

starting with the firm's production and demand functions. The demand and the 
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production functions are used to obtain a relation between a firm's cash flow and 

its contemporaneous stock of fixe~ capital (plant and equipment). The firm's 

demand for fixed capital is set at a level that equates the marginal product of 

capital with the user cost of capital in production over a certain period of time. 

The neo-classical theory of investment predicts that a firm's demand for capital 

will be positively related to the the level of firm's output and will be negatively 

related to the user cost of capital. [for example Lewis (1992)]. 

For the attempts following accelerator model, the demand for capital is 

proportional to the level of capital but is independent of the user cost. User cost 

effects on investment are harder to estimate in the data than are accelerator m: 

output effects. Perhaps one reason for the difficulty of finding user cost effect 

is the problem of simultaneity. For example, if data contains both exogenous 

increase in the real interest rate and exogenous shift in the investment function, 

then the predicted negative relation between user cost and investment might be 

masked by the positive relation between user cost and investment in·.response. to 

the exogenous shift in the investment function. An additional complication in 

estimating the effect of the user cost is the question of whether to use a short 

term or long term interest rate in measuring the cost of capital. Sarkar and Panda 

(1986) have used this type of fun~tion by specifying aggregate nominal private 

fixed investment as a function of gross domestic product and commercial credit 

advanced by the banking system. Another example is _Easterly ( 1990). 

Some modellers follow Tobin's 'q' theory for the investment function 

specification. Tobin {1969) defined 'q' to be the ratio of the market value of a 

firm (as a proxy for the value of capital) to the replacement cost of the firm. The 

greater is this ratio the greater would be the incentive to acquire capital and 

hence the greater would be the rate of investment. As the value of the firms is 

measured using data from equity and bond markets, the link between asset 

markets and investment expenditure is quite explicit. A variant or ToGin's 'q' 

specification has been used by quite a few studies. For example studies by 

Morrisson ( 1991 ), Schnieder ( 1992), de Janvry, Sadoulet and Fargeix ( 1991 ), 

Easterly (1990), Rosensweig and Taylor (1990) have used this variant. ln these , 
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studies investment is positively related to the real rate of return on capital 

(assuming that in the developing countries equity market is not highly developed, 

this reflects the market value of a firm) and negatively related to the cost of 

financing (or the real cost of borrowing reflecting the replacement cost of the 

firm). 

Model Closure 

In order to incorporate macroeconomic mechanism into general 

equilibrium models macroeconomic · equations are grafted onto the 

microeconomic structure of the models by introducing for each new 

macroeconomic variable a new equilibrating constraint. This association of a 

particular endogenous variable to an exogenous demand component is commonly 

referred to in the literature as a closure rule (Sen (1963 ), Taylor and Lysy 

(1979)]. Though this does not necessarily relate to markets it provides 

operational flexibility which makes it possible to introduce many variables which 

are central to policy discussions. However, this flexibility is obtained at the 

expense of theoretical rigour. 

On the non-financial side, of any model, the possible adjusting variables 

to close the model are total output, investment, the exchange rate, the price 

level, the interest rate, and the current account balance (capital inflow). At least 

two of these variables must adjust so that external and internal balance obtains. 

On the financial side, the possible endogenous variables are the various interest 

rates, high powered money, foreign exchange reserves, foreign debt and the 

exchange rate. Quantity adjustment on the real side implies quantity adjustment 

on the financial side oft he model. For example, if output and the current account 

deficit vary to ensure equilibrium, then the quantity of foreign debt and foreign 

exchange reserves should be endogenous in the financial model. The fixing of 

interest rates and exchange rates means both real and financial flows adjust in 

quantity terms. This corresponds to the Keynesian type of the closure of the 

model. It was ~ound that more neo-classically oriented economists choose the 

classical closure where as 'structuralist' choose the Keynesian option 
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[Dewatripoint and Michel (1987)]. 

Expectations and Dynamics 

Once the concept of saving (which is equal to future consumption) is 

introduced in the model, introducing expectations and dynamics in the model 

acquires utmost importance. Saving is held in the form of physical and financial 

assets which are stock variables and affect the economy over a long period of 

time. 

The CGE models which we have surveyed also differ widely in respect of 

expectations and dynamic formulation. 

There are models, however unre~listic they may be, which follow the 

static approach. These models do not have any role for future expectations. 

Individual decisions in these models are functions of current and past variables 

with no role for the future. These. models can not meaningfully incorporate 

money and other financial assets. As an example, see Feltenstein {1984). 

However, most of the surveyed models follow the adaptive expectation 

approach. Expectations of economic agents in these models are based on past 

and present values of the variables in question. Dynamics in these models is 

introduced by. updating the stock variables by simply adding the flow amount of 

the current period to the stock at the beginning of the period. For example 

capital stock at the end of the period is equal, in these models, to the stock of 

capital at the beginning of the period plus the investment during the given period. 

Concept of equilibrium used in these models is that of 'Temporary Equilibrium'. 

This approach allows for the analysis of short-run macro- dynamics. Adelman 

and Robinson (1978); Lewis (1992); OECD models and some of the structuralist 

models have followed this approach. However adaptive expectation formulation 

is not useful for analysing the effect of major policy changes such as regime 

switches on expectations. To study issues such as capital flight and investment 

decisions one needs to explicitly model the forward looking expectation 

formation and the way policy influences these expectations. 

Rational expectation formulation can be useful for studying regime 
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switches. But none of the financial CGE models (CGE models incorporating 

money and other financial assets) we have studied incorporate this type of 

expectation formulation in the model. Some of the CGE models which have 

incorporated this type of expectation formulation have not studied· monetary 

phenomena. For example the models of Auerbach and Kotlikoff (i 987); 

Fullerton, Shaven and Whalley ( 1983) were designed to analyze the impact of 

tax, subsidy and interest rate policies on capital accumulation, savings and 

welfare over a medium/long run. Ho~ever, they have avoided the issue of 

modelling expectations by assuming perfect foresig~t. 
. . 

As we have seen earlier, the assumption of perfect foresight is very 

unrealistic and requires a lot of imaginative power on the part of economic 

agents. Therefore, perhaps, some bounded rationality assumption or 

asymptotically rational expectations have to be incorporated in the model so as 

to deal with expectation formulation .in the model more realistically. This is· one . . 

of the promising lines which the future financial CGE model should find worth 

considering. 

Intertinkages b_etween Real and Financial Sectors and Transmission 

Mechanism 

(i) Linkagesfromfinancial side to real side 

While specifying interlinkages in the model some models have emphasized 

the real balance' effect; for example Lewis ( 1992). 

Some modellers point out portfolio reallocation effect. In these mo'dels, 

increase in money; for instance, increases the credit availability and thus lowers 

the interest rates in the economy. As a result, the economic agents divert their 

savings from financial assets to physical assets. Not only will there be a portfolio 

reallocation but also overall reduction in saving (and increase in consumption) 

as a result of lowering of the overall interest rate. On the other hand, due to 

fixity of supply in a given period of time, an increase in consumption expenditure 

would result in an increase in the overall price level. Since expectations are 

58 
•, 



formulated in the adaptive style, expectations of inflation would be higher. This 

would lead further portfolio adjustment as people divert their savings from 

financial assets to physical assets (See, for example, various OECD models]. 

Changes in the financial sphere also affect the real sphere by changing the 

investment demand by the producers. An iocrease in money supply, for example, 

results in a decrease in interest rate and hence the cost of borrowing and 

therefore, encourages the producers to invest more. Again see, for example, 

OECD models. 

A change in the inflation rate directly leads to reallocation of income. For 
.. 

example, in an inflationary environment, a higher expected inflation would 

reduce real wages and result in higher employment and output in those sectors 

where wages are only partially indexed. 

In an inflationary situation reallocation of income also takes place as it 

affects different components of income differently. The profit component of the 

income would increase while the wage component would decrease. 

Interest received on all assets and interest payments on all liabilities also 

enter into the income and expenditure flows of institutions on the real side and, 

thus, changes in the interest rate as a result of monetary policy lead to· 

reallocation of income among various agents. 
' 

In some models [for example Clement (1980)] money directly affects the 

income identity. In these models, money enters the economy via government 

spending. An increase in the rate of growth of high powered domestic credit 

raises disposable income directly in the model. Therefore monetary policy has 

real effects in the short run. 

(ii) Linkages from the Real Sitle to the Financiaf Sitle 

Various types of saving flows such as household saving, firm•s saving, 

government deficit (government surplus) and foreign saving feed into the 

financial side of the economy. 
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2.2.2 A Select Review 

The surveyed literature/studies can be. discussed in various ways. First of 

all, and as is usually done, we may deal with them chronologically Le. in the 

order of their date of publication. However, this is unsati~factory because 

various approaches have been developed simultaneously and they move in 

different directions. It is more satisfactory to classify them according to some 

criteria and then to discuss them in groups. However in each category we survey 

them chronologically. We could broadly classify these studies into two 

categories. 

( 1) Financial CGE Models for Developed Countries 

The studies by Clement ( 1980) and Feltenstein ( 1984; 1986) can be 

classified in this category. These models are basically formulated in the neo- · 

classical tradition. 

(2) Financial CGE Models For Developing Countries 

Fixed nominal wages, prices and interest rates seem to be the features of 

most of the developing countries. Since in the presence of these rigidities money 

is non-neutral, money and other financial institutions are introduced along with 

such rigidities in quite a few of CGE models developed for underdeveloped or 

developing countries. These models, can be further classified into the following 

two categories. 

(2a) Neo-Classical Motlels wit/1 Structurali.~t Features 

Under this category we classify the model by Adelman and Robinson 

(1978); BBM (1989) and most of the models developed under the OECD project 

on Adjustment and Equity in Developing Countries. As discussed earlier in 

section 2.1.2, models in this category are based on the theoretical underpinnings 

of Walrasian general equilibrium models although with limited substitution · 

possibilities. Micro- structuralist features like presence of rigidities due to 

absence of certain markets are also focus of their analysis. 

(2b) Structuralist CGE Motlels 
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These models follow the macro- structuralist approach developed by 

Lance Taylor. Under this category we can classify the model by Vongpradhip 

(1987), Easterly (1990), Rosinsweig and Taylor (1990), Lewis (1992~, and Jemio 

and Jansen (1993). 

To compare our study with other studies for India we have classified the 

financial CGE models developed for India in a separate category, though even 

these models are in the structuralist tradition. 

(2c) CGE Models for India 

For India we could get hold of only two models which have introduced 

money and other financial ass~ts. These models are by Taylor (1983) and Sarkar 

and Panda (1986). 

We will now briefly survey the studies in each of these. categories 

chronologically. 

2.2.2.1 Financial CGE Models for Developed Countries 

Clement ( 1980) constructs a smaJI scale multi-sector econometric mode.l 

of an open economy, formulated with the ultimate aim of assessing empirically 

the effects of rate of growth of the stock of domestic credit, commercial policy 

and the exchange rate on trade flows, domestic prices and the trade balances. 

The model is divided into three blocks. The first block consists of a 

system of demand equations represented by Stone's linear expenditure system. 

The system of demand equations is generated by the solution of inter-temporal 

utility maximization problems where the utility function has as its arguments the 

consumption vector and scalar real wealth holdings. The consumption function 

used in the model implies that total expenditure equals income plus a constant 

fraction of the gap between the actual stock of wealth and the long run desired 

stock. With a negative gap. for example, saving will exceed investment and the 
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economy will accumtJlate wealth by purchasing foreign assets and run a current 

account surplus. Money stock at the beginning of the period influences 

consumption via the wealth effect and flow increase in the high P.owered money 

influences the consumption via the income effect (as expansion in the stock of 

domestic credit leads to a direct increase in income16
). 

The trade flow in each commodity is identically the domestic supply of 

that good. The traded goods prices are taken as exogenous and, given a fixed 

exchange rate, the nominal prices of the traded goods are determined 

parametrically by the world market. On the other hand, the prices of the 

non-traded goods are endogenous to the model, since they serve to equate the. 

domestic demand ..and supply of these goods. 

Although the model has consolidated the government and the private 

sector, there is an explicit monetary authority which acts independently of the 

private sector. This formulation allows the author to see the. implications of the 

domestic credit expansion. 

To implement the model empirically, U.S. annual data for postwar period 

has been used. The estimated equations are non- linear in the parameters, and 

there are restrictions both within and across equations. All the parameters of the 

model are estimated simultaneously by full information maximum likelihood . 
.I 

In the model simulation, an expansion in the stock of domestic credit 

leads to a direct increase in income and a rise in spending on each good 

according to the marginal budget shares. As a result, exports fall and imports -

increase, giving rise to an unambiguous deterioration of the trade balance on this 

acc·ount. Expansionary monetary policy has the further effect of increasing the 

price of non-traded good due to the upward shift in the non-traded good demand 

curve. However, the effect on the price of non-traded good was surprisingly less. 

Possible explanation for this, as pointed out by Chitre and Naik ( 1989), may be 

16 

It is assumed that the government borrows from the monetury authority and then spends the 
proceedings. Thus, increase in the stock of high powered money gets in to the system via direct 
transfers and raises income directly. 
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the increase in the output of non- tradeable good due to an increase in the 

domestic high powered money. 

Though this model has allowed the theoretical possibility of disaggregated 

commodity prices, for empirical work it considers only a single good. There is 

n~ factor mobility. Also, as the government is cluqbed with the private sector, 

the model is unable to analyze fiscal policies. The domestic credit expansion is 

purely exogenous and is not dependent upon the government behaviour. Because 

of the consolidation of the government and the private sector any benefits from 

the government deficit financing are the same as private spending and borrowing. 

Therefore, the government behaviour cannot affect the inter-temporal choice. 

between present and future consumption ~nd hence overall saving rat.e. Also, the 

assumption of a price-taking behaviour for all traded goods is of doubtful validity_ 

for the U.S. economy. This restricts the scope of the exchange rate policy and 

leaves no room for the effect of domestic monetary policy. Similarly, the 

. concept of wealth includes only money and the physical capital and there is no 

provision for including financial assets in it. 

Feltenstein (1984) attempts to overcome these obvious limitations and 

drawbacks of Clement ( 1980) by incorporating mobile factors of production; 

many commodities, explicit tax structure and the government and the explicit 

link between the government budget policies and the domestic .credit expansion ' 

and monetary and financial assets held by the consumers. 

The private firms, ,with linear technologies in intermediate and final goods 

but with the possibility for substit_ution among the scarce factors that enter their 

value added, maximize profits at given market prices subject to taxes on profitS. 

The government also engages itself in the production of public goods and levies 

income, profit an·d sales tax and tariff to pay for its purchases of factor inputs. 

The· government deficit is financed by a combination (in fixed proportion) of 

money and bonds. This treatment makes the rate of change of both the nominal 

money supply and the level of public indebtedness endogenous variables. 

The consumers, with a constant elasticity of substitution utility functions, 
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maintain a constant proportion of their value of consumption in terms of money 

holdings in order to finance their transactions. Though transaction costs are 

recognized by assuming that their existence is reflected in consumer's demand for 

money, (a good that yields them no direct utility) they are not explicitly modeled. 

Similarly, addition of bonds in the model is also adhoc. Consumers demand both 

foreign and domestic bonds in a fixed proportion. Relative weights given to each 

type of bond reflect the underlying uncertainties concerning the risk factors of 

the two types of bonds. This procedure of assigning relative weights (in fixed 

proportion) does not explicitly reflects the effect of change in the rate of return 

on their demand. 

The home country i~fiuences world price for its export but is a price·taker 

for its imports. The model is restricted to fixed exchange rate by assuming that 

there is only a single type of world currency. An implication of this assumption 

is that the trade does not change the total money supply. Change in the money 

supply, in the model is caused by only the government deficit. The model has an 

equilibrium at which there may be deficits in both the balance of payments and 

the budget of the government. 

The model has been solved under two different assumptions concerning 

the level of government production of public good (Q=O.I and Q=0.4, where Q 

is the real government expenditure on goods and services as a percentage of 

GNP). In the second case (i.e when Q=0.4) deficit occurs which is covered by the 

emission of money and domestic bonds. Compared to the first experiment (i.e. 

when Q=O.l), there is a decrease of 20% in the balance of payment (current 

account almost in deficit). This reflects the fact that the competitive position of 

domestic industry has been weakened by the inflation induced by the government 

deficit. As a result of higher inflation, relative price shifts in favour of imports 

and increases consumer demand for the imported goods. On the contrary, since 

there is a deficit induced increase in the supply of domestic bonds, interest rate 

increases and prices of domestic bonds fall. This results in an improvement in the 

capital account because of the large capital inflows. 

Though the model is able to demonstrate non·neutrality of money and 
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financial assets, the cfianges in the money stock affect the real sector through 

external sector effect and not via affecting the demand and supply equations 

since excess demand functions are homogeneous of degree zero. 

In this model the private sector does not invest and, therefore, bond 

financing (as diyerting resources from the private sector) would not affect 

private sector. Thus, the model is unable to capture the possible crowding out 

effect of financing of the government budget deficit. 

Feltenstein (1986) model for Australia is· an extension of Feltenstein 
.. 

(1984) model and takes into account the investment by the private sector. Both 

the government and the private sector compete for the private saving by issuing 

identical bonds. In this setting, any increase in the government investment/deficit 

financed bonds would lead to a fall in the prices of bonds and a rise in the rate 

of interest (on public bonds), which in turn would induce people to hold more of 

public bonds leading to a fall in the supply of funds available for private 

investment. 

2.2.2.2 Financial CGE Models For Developing Countries 

2.2.2.2.1 Neo-Classical Models with Structuralist Features 

Mo<lellers working on developing countries have diverted from the 

neo-classical models by extending the models in a variety of directions so as to 

capture the structuralist features of developing countries. The first such model 

developed for Korea, a developing country, is that of Adelman and Robinson 

(A-R; 1978). This model focused on the income distribution policy. The A-R 

study was detailed one: 20 p~odl,~ing sectors with 4 firm size categories, 6 

labour categories and 15 household types and a number of policy' instruments. 

The model is broadly in the neo-classical tradition though it has a number 

of disequilibrium non-neoclassical features. The overall model consists of a 
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static, within-period adjustment model linked to a dynamic, inter-temporal · 

adjustment model. Within each period, the degree of adjustment is constrained 

by the existence of capital stock of specific types, by the immobility of the 

self-employed in both agricultural and urban production, by rigidities in wage 

structure and by government con~traints on firm behaviour, especially in the 

foreign trade sector. Between periods some flexibility for adjustment is provided 

by capital accumulation, population growth, migration, changes in the amount · 

of self employment, and changes in the size of structure of production. 

Each period in the model consists of three stages. Stage l models the 

loanable funds market and describes the contracts made between firms and the, . 

financial markets to spend funds on investment goods. On the basis of expected 

sales and expected prices of inputs, producers form their demand for loanable 

funds. Credit is rationed either by setting an interest rate and allowing the market 

to clear at that rate (If the formal credit market is not cleared at the fixed interest 

rate then the curb market takes up some of th.e slack- by offering to lend at a 

specified interest rate to those firms that were unable to borrow as much as they 

wished to, from the formal financial sector) or by setting a target rate of 

expansion for credit and allowing the rate of interest to adjust in order to clear 

the loanable funds market. In the first case if the markets are not cleared at the 

specified rates then credit is rationed on the basis of "self- financing ratio". The 

output of stage I is the allocation of loanable funds among firms and sectors and 

an overall injection of credit into the economy. 

In stage II of the model, prices or supplies (or both) are assumed to adjust 

so as to clear all markets, subject to various constraints such as investment 

commitments undertaken in stage I, various institutional rigidities imposed by 

foreign trade, and by the operation of product and labour markets. The output 

ofthis stage is 'actual' production, employment, wages and income distribution 

for the period. 

In stage II, the model reaches its solution by means of a tatonnement 

process that stimulates market behaviour. However, in both stage I and II, actual 

transaction takes place until the solution of each stage is reached. 
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Stage III serves to generate the expectation on which the next period 

stage I decisions will be based, to select some of the rules of its operations (for 

example the credit regime), and to "age" the model economy. 

Stage II is the core of the model and represents the basic static portion of 

the model, used for comparative static experiment~. Stages I and III are used 

only in the dynamic analysis. 

In each period the three stages are solved serially. Variables that are 

assumed as fixed in stage I are allowed to vary in stage II. Thus the overall 

model distinguishes between expectations and realizations. In the third stage, the 

differences between expectations and realizations are incorporated into the 

forecast functions for the expectational variables with which calculations are 

made in subsequent periods. 

Holding of money balances is specified in the form of the Cambridge 

equation. Recipients of factor incomes in the model desire to hold money 

balances as a function of their income and price level. After de~iding on their 

holdings of money balances, the remainder of the income is spent on goods. 

Because of this specification, the real sector is affected by money. 

Equilibrium in the money market occurs when exogenously specified 

money supply equals money demand 17
• The total demand for new cash balances 

is an endogenous variable in stage II. The real money supply in stage II adjusts 

so as to accommodate the injection of new credit that was specified exogenously 

in nominal terms (from stage 1). Thus, in the model, inflation or deflation is 

endogenous in stage II and largely determined by both the credit policy pursued 

in stage I and the "cash balance" that is endogenous to stage II. Inflation 

performs a significant function in the model by affecting the real variables of the 

modelled economy. The structure of the demand for transaction balances and 

also the demand for real goods is affected by the changes in price level. 

Unanticipated inflation affects the demand for capital goods in secon ' stage as 

17 

The nominal supply or injection of new money is partly endogenously determined, since various 
sectors can hoard or dishoard money balances. 
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nominal expenditure on investment is fixed from stage I. Similarly, the 'real 

interest payments and real exchange rate are affected as the nominal amount for 

these variables is specified in nominal terms in stage II. 

However, the process of domestic money/credit creation is primarily 

exogenous and is independent of government budget policies. The mode) also has 

only one financial asset and does not incorporate financial intermediaries 

explicitly in the model. 

The following linkages are specified in the model: 

(1) As we have seen above, the excess demand for money is not unrelated to the 

other excess demand equations in the system, i.e. average price level will have. 

certain real effects even if there are no other non-homogenities in the system in 

the form of fixed money wages, interest rates etc. Excess supply of new money 

balances (on aggregate excess demand for goods) leads to a general rise in the 

commodity prices. This not only increases the demand for nominal money 

balances (as they are directly related to prices) but also causes a reduction in the 

demand for goods. The process continues until the economy reaches an 

equilibrium. 

(2) As the total investment in stage II is assumed tobe fixed in nominal terms 

from stage I, the unanticipated increase in the general price level lowers the 

amount of capital goods demanded in stage II. 

(3) Interest payments in stage II are specified in nominal terms. 

(4) The exchange rate is usually specified in nominal terms. 

Using the basic income distribution model of Adelman and Robinson 

(1978), Bourguignin, Branson and de Melo (BBM) (1989) have developed a 

model in which a multi·sector computable general equilibrium (CGE) model, 

(where distributional shifts mostly occur through changes in relative prices) is 

combined with the standard IS-LM macro framework for an open economy 

(where asset prices are endogenously determined). The concept of equilibrium 

is that of •period equilibrium•. The emphasis of the model is on the income 
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distribution effect of structural shifts and adjustment programs. 

The financial sector specification of the model is in the tradition of Tobin 

(1969), and Branson (1979). The real sector is in the Dervis et. at. (1982) 

tradition of CGE modelling and income distribution is modelled as in Adelman 

and Robinson (1978) but in less detail. 

Since quite a few empirical studies have been conducted using the BBM 

model, we briefly describe the structure of this model. 

Real sector specification of the BBM model is in the neoclassical 

tradition. 

Output decisions of the representative firm are derived from the 

maximization of short run pr<?fits subject to a technology given by a constant 

returns to scale production function with short • run diminishing .returns to 

labour. Labour demand is derived from profit maximization. Capital is fixed in 

a given period and can be varied over a period of time only by capacity increase 

or through depreciation. 

Leontief production function has been used between value added and 

intermediate demand. Though there is no substitution between the various 

components of intermediate demand, within a given sector, domestically and 

foreign produced goods are imperfect substitutes and are combined according to 

a CES aggregation function between the domestically and foreign produced 

components. 

The price block in this model defines the tax .and tariff inclusive domestic 

prices and the value added and composite prices which result from cost 

minimization. Two alternatives are specified for factor demand and wage 

determination. 

(i) Neo-Classical wage determination and 

(ii) Wage indexation. 

Price (and exchange rate) expectations are taken to be adaptive with a one 

period lag. That is, price expectations are some weighted average of the current 

years price level and the previous years price level. 

Consumption demand by each household class is postulated to result from 
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the familiar' LES after household savings have been deducted from disposable 

income. Government expenditure is fixed in nominal terms and the composition 

of a unit of capital is assumed to be identical across sectors. The domestic use 

ratio results from cost minimization under the CES functional form and export 

demand has a constant foreign price elasticity of demand. 

Investment demand is specified as a function of the profit rate. It is a 

modified version of Tobin's 'q' theory of investment and takes into account the 

adjustment costs. 

The following market clearing mechanisms have been used for commodity 

markets. 

(i) Walrasian price adjustment and 

(ii) Keynesian mark up pricing with endogenous capacity utilization. 

When there is full capacity utilization then prices adjust as under (i). 

The household's income includes labour income and the share of capital 

income after accounting for the firms' retained earnings, besides, income from 

their asset holdings. A wealth effect is included in the aggregate 

consumption/saving decisions. The household's saving rate adjusts to changes in. 

wealth so the marginal propensity to consume is endogenous. The saving rates 

are not assumed to be responsive to interest rates. 

Financial sector specification adds a foreign asset to the Money -

Securities - Capital Model of Tobin (1969). However, their specification .. 

described as multi-level budgeting or tree approach varies slightly. from Tobin 

(1969) as pointed out earlier. Briefly, the allocation of household savings is in 

two· stages. First, households allocate savings to money and then to 

non-monetary assets depending on their expected relative real rates of returns. 

The allocation satisfies the financial wealth constraint. 

The firms' financial requirements are for investment expenditures, 

working capital and interest payment on their stock of debt. In the absence•of 

foreign exchange controls and in the presence of a domestic bond market the 

firms' borrowing decisions are made in an analogous manner to household asset 

holdings. When there is credit rationing, investment is residually determined from 
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the national income identity, for a· given shadow interest rate. 

The government's expenditure decisions are exogenously determined while 

the government's revenue depends on activity and tax levels. The government 

deficit is assumed to be met by borrowing from the central bank and the rest of 

the world. 

Equilibrium in the money market has been specified under different 

financial market closures (for example, foreign exchange control - no foreign 

asset holdings are then allowed by firms or households; credit rationing- interest 

rate is fixed); and varying degrees of sterilization are accommodated in the 

money supply definition. 

The foreign exchange market includes the net demand for ·foreign 

exchange resulting from demand for goods and assets. Two alternatives, a fixed . 

and a floating exchange rate are specified for clousre in the foreign exchange 

market. 

The links between macro and micro components enter primarily through 

four channels: 

(i) lm,estment llemantl 

As the demand for investment is a negative function ·of the real 

opportunity cost of funds, rising inflation encourages investment by producers. 

(ii) Wage Indexation 

The wage rate is usually indexed for modern sector employment with the 

degree of indexation depending on inflationary expectations. Thus, in a rising 

inflationary situation, real wages decline and promote employment and output 

in those sectors where wages are partially indexed. 

(iii) Portfolio Decisions 

This channel comes from the interaction of the capital and current 

accounts when the exchange rate is flexible. Higher expected inflation raises 

ex~ha:-~ge rate (depreciates the currency) and results in capital outflow. 

(i1~ Mark up pricing '· 

This channel operates when firms are price setters due to some market 

imperfections. Usually fixed mark up rate is imposed over variable costs. In a 
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rising inflationary situation, the share of profit', due to increased markup, 

increases. This affects not only income distribution but also investment. 

The dynamics are decomposable in time and consist of capital 

accumulation and exogenous labour force growth. There is also migration across 

labo_ur categories in response to wage differentials and the updating of 

exogenous variables (for example, technological progress). The dynamics of the 

financial sector are driven over time by asset accumulation. The government 

deficit moves the debt stock. The current account balance less government 

borrowing abroad determines the sum of reserve accumulation and net foreign 

lending by the private sector. Firms' investment moves the capital stock and 

saving determines the wealth. 

This basic structure has been extended and modified and applied by many 

studies under OECD project on Adjustment and Equity in developing countries. 

Two major studie.s which see the interlinkages of monetary and financial sector 

with emphasis on income distribution are by de Janvry, Sadoulet and Fargeix 

(1991) and by Berrian, Kim, Roland Holst and Thorbecke ( 1992). There are also 

other studies which integrate money with the real sector: for example Model for 

Malaysia ( 1992) by Demery and Demery. However, this model does not have 

any other financial asset. The Lambert and Suwa (1992) model also follows the 

BBM approach. In this study for Cote D'Ioire, the capitalists are the only group 

to hold foreign securities; other households hold only money. 

We review, here, only the first two studies mentioned above as these 

studies have a greater disaggregation of financial assets and financial 

intermediaries compared to the other studies following the BBM approach. 

de Janvry, Sadoulet and Fargeix's ( 1991) study on Eqcuador assessed all 

stabilization and. stt ,,ctural policy alternatives (such as exchange rate 

adjustment, monetary policy, fiscal poli~y) according to three criteria: 

( 1) their political feasibility, 

(2) their impact on the rate of growth of gross domestic product (GOP), and 
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(3) their welfare effect·s. 

The standard neo-classical specification of the CGE model in this study 

has been extended to capture: 

(1) the role of current government expenditure in creating utility, and 

(2) the role of public and private investment in creating productivity gains. 

To capture the first effect, the level of utility for the households has been 

made to depend on both their real disposable income and on imputed benefits 

from the use of public goods. As far as the second effect is concerned, public 

investment enhances private investment productivity. and· profitability by 

providing basic infrastructure. electricity and telec'ommunication. This· is 

captured by making total factor productivity in each secto~ a function of both 

total private investment and public investment. So, the model is able to capture 

the "crowding in" effect of public investment. 

The financial side of the model is an extended version of the BBM 

financial side. Here the hous~holds'. savings rate is a function of income and 

responds to the average real return on all the assets which the households hold. 

The wealth variable is dropped from this equation. Thus the model neglects the 

real wealth/real balance effect (if any). Then, following the BBM hierarchical 

financial specification, .. savings is allocated among money in domestic currency, 

domestic bonds, foreign assets and productive physical assets and housing. 

Demand for money is given by a traditional money demand function and depends 

on the real income, the price level and the average return on all the other assets. 

Money holding is further assumed to be divided, in constant proportion, between 

currency and demand deposits. Investment in housing is a fixed proportion of the 

remainder savings. These residual savings are then allocated between financial 

assets and direct productive investment (modelled as equity participation in 

firms) and the financial assets are further distributed between domestic bonds and 

foreign assets. At each level, the dlocation decision is based on the relative 

expected real returns of the two competing assets. The model captures the effect 

of inflation on capital outflight as expected inflation directly induces an increase 

in foreign asset holdings over domestic bonds and physical assets, since the risk 
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of investing in domestic assets increases with inflation. The authors argue that 

inflation and devaluation are closely related and in the regime of a floating 

exchange rate, the real exchange rate remains fairly constant over time. 

Therefore, foreign currency is a fairly safe investment. On the other hand, the 

real value of domestic currency inversely depends on the inflation rate. In the 

case of a volatile inflation rate, the risk of holding domestic currency increases 

and therefore a higher level of inflation (assuming that the level of inflation is a 

good indicator of the variance of inflation) induces agents to allocate their 

portfolio in favour of foreign assets. 

The investment function as specified in the BBM model has been extended 

to capture the effect of inflation. Besides the rate of return on capital relative to 

the cost of domestic borrowing, investment negatively depends on inflation as 

higher inflation creates unpredictability and risks which deter investment. One 

explanation is that agents see inflation as a signal of economic problems and thus 

of expected low future growth. This reduce~ their expectations about the return 

on investment, which depends on future demand for output. On the positive side,_ 

inflation reduces the real interest rate and stimulates investment, pa~tially 

compensating for the negative effect of inflation. The net effect of these two 

opposite influences depends on the assumed interest rate elasticity and inflation 

elasticity. 

Another important extension of the BBM model in this study is the 

disaggregation of the banking sector between the central bank and the 

commercial bank~ng sector. Thus, the model can also address the process of 

creating "inside money" and the "crowding out" effect on private investment of 

government borrowing from the commercial banking sector. 

However, the model does not specify the behavioural equations for the 

central bank and the commercial banking sector as the equations for the central 

bank and the commercial banking sector essenti:.J lly restate the equality of their 

assets and liabilities from their balance sheets. Direct credit to the private sector 

from the central bank is specified as an exogenous variable. On the other hand, 

creditto the government is determined by the government deficit financing policy 
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and the foreign exchange reserves are determined from the balance of payment 

equations. Thus. the only way the central bank affect the money supply, in the 

model, is by setting the reserve requirement for commercial banks. 

Commercial banks' savings are defined in the same way as savings ~f the 

firms (income- profit tax - distributed profits). The availability of loans on the 

domestic market is derived from the equality of assets and liabilities. 

Equilibrium in the money market is defined both in terms of currency and 

demand deposits. In the foreign exchange market with a fixed exchange rate, a 

cliange in reserves accommodates any excess supply of or excess demand for 

foreign exchange. With a floating exchange rate, the ce~tral bank sets a given 

change in the reserves (generally zero) as a target and the exchange rate adjusts 

until excess supply or demand disappears. Equilibrium in the domestic bond 

market determines the cost of borrowing or the lending rate. Infinite elastic. 

supply is assumed for foreign credit and therefore it matches the demand for 

foreign borrowing. 

The formation of expectations is assumed to follow an adaptive 

framework, thus the expected inflation for the next year is a weighted average 

of inflation for this year and inflation for the last year. 

The dynamic part of the model essentially consists of updating exogenous 

variables and stocks of assets. The stocks of financial assets are computed. with 

end of the current period financial assets stock equal to the stocks at the end of 

the previous period plus flows of assets during the current period. Capital stocks 

are updated by augmenting the last period's net capital stock by last period's 

investment. 

The wage adjustment mechanism. is however an exception to this simple 

updating mechanism. In the model, wages are partially indexed. In this 

procedure, nominal wage for each category of labour is first fully compensated 

for the past year's inflation and then this new level of wage is partially adjusted 

to the change in inflation rate. It is finally adjusted following Phillips curve type 

adjustment whereby the change in wage is negatively correlated with the 

unemployment rate (unemployment level for a given level of natural level of 
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unemployment). This leads to a loss in real wage in periods of increasing 

inflation but an increase in real wage in the first period of lower inflation. 

\Ve see that in the model~ real and financial sectors are linked through 

three channels : 

(1) Partial wage intlexation effect: inflation affects real wages and thus other 

real aggregates and income distribution. 

(2) Investment effect: direct and indirect effects of inflation~ and 

(J) Portfolio adjustment effect: effect of inflation on capital outflight. 

Kim, Berrian. Roland Holst and Thorbecke ( 1992) study for Indonesia 

modifies and adapts a number of behavioural relationships and closure rules to 

conform better to the underlying reality and institutions of the Indonesian socio

economic system during the adjustment period from 1983 onward although it 

follows general lines of the BBM theoretical specification. 

This model also captures the effect of government investment on sectoral 

productivity through a shift parameter. 

The sectoral wage rates are specified as functions of the rate of inflation. 

the price of the sectoral output and the growth rate of labour productivity. It is 

assumed that the real wage rate is more sticky in the short run than in the 

medium to long run. Hence. a lower elasticity of wage response to inflation is 

used while solving the model for short run than to medium and long run. 

Labour supply of each skill type is assumed to be fixed in the short term. 

However it is allowed to vary in the long term. Some labour slack prevails (in the 

form of unemployment or under- employment) in the base year which brings 

equilibrium in the labour market. 

Household consumption is derived in two stages. First, household 

aggregate consumption for each socio- economic group is assumed to b\! a 

function of that group's permanent income and transitory income as this 

specification fitted best the Indonesian case. As a result of this specification 

saving function also becomes directly related to household income; and the 
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interest rates on various financial ass~ts do not appear in the saving function. For 

obtaining per capita demand of the household group, for each consumption good, 

a two- level utility ·maximization specification is used. For the higher level of 

aggregation (food, manufacturing, electricity, services, paper) a restricted form 

of the ideal demand system (AIDS) is postulated and for the lower (more 

disaggregated) level, a conventional LES specification is chosen. 

The investment by a firm is specified as a function of previous period 

output and current output (chosen as an indicator of firm's decisions relating to 

the level of it's investment since changes in output d_irectly affect the firm's 

marginal revenues if it has some monopolistic po~er) and the interest rate 

(reflecting the financing cost of capital for the firm). 

The financial sector of the model, like the study in the BBM tradition 

surveyed earli~r. differentiates between commercial banks and the central ~ank. 

The model also differentiates among six financial assets, namely money, time 

deposits in domestic currency, time deposits in foreign currency, bank loans to 

firms, foreign bonds and equity. Wealth (physical capital and land) is specified 

to be held by all agents except firms. A firm's equity represents claims of 

households, government and foreign borrowing. 

In deriving the behavioural equatio.ns of the financial transactors, it is 

assumed that the demand for and the supply of the various financial assets 

depend on real interest rates, as long as the supply is nQt exogenously given. 

In a hierarchical decision making process, the first step consists of the 

determination of the household money demand which depends on real income and 

the average interest rate on interest - bearing assets, in addition to the rate of 

inflation. In Indonesia, under managed floating system, foreign exchange 

transactions ate free. In this system inflation rate affects the household demand 

for money by affecting expected value of the dom~stic currency. If the exchange 

rate is uver valued under a managed floating system and the domestic inflation 

rate is greater than the world inflation rate, official foreign exchange reserves 

will tend to be depleted leading the public to expect a devaluation. Expectations 

of deval~ation induce a shift in asset-holding by household from money to 
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inflation-protected assets or financial assets denominated in foreign currency 

such as foreign currency deposits in domestic banks and household overseas. 

deposits. 

Remaining wealth is allocated among interest bearing assets in such a way 

that, at each successive step, the household decides between two types .. of 

relatively substitutable assets. Thus in the first step, interest bearing assets are 

divided between equities and "other financial assets" according to a proportion 

which is endogenously determined in the model as a function of the ratio of the 

rate of return on equity to the average rate of return on 11 0ther financial assets ... 

In the next step, "other financial assets" are allocated between "time 

deposits in Rupiah" and "financial assets denominated in foreign currency", the 

shares of which are again endogenously determined. The final step consists of the 

household deciding between time deposits in "foreign currency" and "foreign 

bonds". 

Two alternative specifications of monetary equilibrium are used: one 

relating to high powered money and another relating to narrow money. In the 

former case, money supply is endogenously determined as a function of the 

various policy instruments (such as reserve requirements on demand deposits and 

time deposits and the discount rate)in contrast with the latter specification .where 

money supply is exogenous. 

The supply of foreign bonds to domestic buyers is infinitely elastic at the 

prevailing world price. And, therefore, the domestic demand for foreign bonds 

will always be met at that price. 

· Similarly, interest rate on time deposits is assumed to be institutionally 

fixed and therefore, given the perfectly elastic demand, the amount of time 

deposits· is supply determined in the system. 

A similar specification is used to describe the portfolio balance equations · 

and monetary balance sheet of the other institutio'ns. 

One special feature of this study is that the supply function for equities of 

the firms is also specified in the model. The firms meet their financing 

requirements by borrowing from the commercial banks and issuing securities. 
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The decision on these two aspects of financing depends on the relative cost of 

the two types of financing. 

Though only accounting equations have been specified for the central 

bank (central bank financial accounting constraint) the model has behavioural 

equations for the commercial banks [and not simply accounting identities as has 

been done in de Janvry et. al. ( 1991) model]. For example, commercial bank's 

decision regarding using their resources for lending and/ or keeping them in the 

form of for !ign reserves is assumed to depend on the relative rates of return on 

these two types of assets. 

One of the experiments conducted using this model is the monetary 

contraction (money supply decreased by 15% compared to the base run). 

Monetary contraction turned out to be very deflationary~ GDP growth is 

practically not affected in the short term but is reduced by over 1% p.a. in the 

long term compared to the base run. The current account of the balance of 

payment improves substantially, mainly, because of the slow down in import 

demand. The distributional consequences are generally quite neutral. 

A counterfactual policy of monetary expansion (money supply increased 

by 15% compared to the base run in this experiment), on the other hand, would 

have boosted real GDP growth slightly in the short run and marginally in the long 

run. Again, its distributional impact appears to be quite neutral. However, this · 

policy generates a substantially higher rate of inflation compared to the base run 

and a worsening in the current account of the balance of payment and the 

appearance of a net flow of private borrowing abroad instead of the traditional 

flow ofnet private lending abroad. 

Thus, we see that the specification of financial behaviour, in these 

models, using the hierarchical process, is quite ad hoc as it is not derived from 

the optimization of the objective function of various economic agents. However, 

it is conve•.ient to work with because it is capable of capturing the effects of 

changes in the various rates on household financial portfolios. With financial 

liberalization taking place in many developing countries, interest rates are 
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assumed to be flexible in future. With a flexible interest rate system, the portfolio 

adjustment channel of transmission seems to be quite promising and dominating. 

The above models, in the BBM tradition, emphasize this channeL 

2.2.2.2.2 Structuralist CGE Models 

This approach has been advanced by Lance Taylor. The approach 

emphasizes structuralist or institutional features of the economy and points out 

that the power groups in the economy and various market imperfections play an 

important role in determining the outcome of any policy acti~n (For further 

details of these types of models refer to Section I of this chapter). Therefore, in 

these models, we find a greater disaggregation of agents and existence of various 

types of rigidities. 

One of the important study in structuralist CGE tradition is that of 

Rosensweig and Taylor (1990). Though this study appeared in the book 

published in 1990 the study was done in 1984. Since many CGE modellers have 

used this approach, we will review this study before other studies. 

Resensweig and Taylor ( 1990) study for Thailand focuses on short·term 

macro-economic adjustment process. With this focus, it studies the potential 

crowding out or crowding in of private investment by expansionary fiscal and 

monetary policies~ potential offset of monetary policy initiatives to an extent by 

the capital movements and real and financial effects of devaluation. 

In the specification of the model, real and financial sub-models are linked 

by flows of funds and the interest rate on bank loans. 

The real sector specification follows the standard structuralist 

s;)ecification. The domestic producing sectors have constant elasticity of 

substitution among intermediate inputs. Cost indices for sectoral intermediate 

uses and input- output co-efficients follow from the algebra of the CES 

specification. 
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· Saving of the household is specified as household income net of 

consumption spending. Consumption in turn _is a function of income and wealth 

(so real balance effect has been included in the model). Household's final demand 

for different goods follows a linear expenditure system. 

Investment by the firm depends positively on profit rate and negatively 

on the interest rate on loans. Investment by the household is a function of the 

interest rate and household real income. Allocation of household's financial 

wealth among the available menu of assets (i.e. currency, bank deposits, shares 

of private firms, securities of the government) is based on the algebra of the 

well- known CES production function (as described earlier). In this specification, 

money is treated symmetrically with other assets and therefore an associated 

problem, namely that of money being dominated by other assets, may arise. 

As far as the portfolio behaviour of the corporate firm is concerned, a 

combination of stock and flow equations is adopted. Firm finances it's. deficit (i.e. 
" 

excess of n~t investment over saving) by issuing equities and borrowing from 

banks and the rest of the world (ROW). Equity is specified as an elastic function 

of the deflated deficit (i.e. corporate firm's deficit deflated by the price of capital 

goods). Total borrowing (in stock term) is split between bank loans and foreign 

loans on the basis of the CES specification described above. Here, firm minimizes 

a utility function based on the capitalized borrowing costs on two types of loans 

instead of maximizing the utility of expected returns as is done by the 

households (described above). 

In the model, to meet its credit needs, the government borrows from the 

commercial banks, the Bank of Thailand (BOT) and the ROW. To capture the 

"crowding out" effect, bank credit tp the government is specified as a function 

of deposits and depends on statutory liquidity ratio (SLR). On the other hand, 

government borrowing from the BOT is residually determined. 

Behav~oUial equations are also specified for the commercial banks and the 

BOT. 

Commercial banks supply loans on the basis of their available resources 

(deposits from households plus advances from the BOT less enforced loans to the 
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government and required reserves.) 

A Joan supply function of banks is positively related to the interest rates 

which they receive on their loans and negatively to the rates which they have to 

pay for foreign loans and and the rediscou~t rate. The interest rate is assumed to 

clear the loan market. On the other hand, excess reserves of the banks respond 

negatively to the loan rate. The residual item in the banks' balance sheet is the 

total of their foreign loans. At the margin, the banks adjust their foreign_ 

exposure in response to changes in domestic conditions. 

The role of the central bank in the model is' to set the reserve ratio and the 

volume of rediscount and to accommodate the market. For setting the volume of 

rediscount by the central bank a behavioural rule is specified- according to which 

central bank cut back on advances to commercial banks when they have taken a 

large volume of foreign loans or "mop up liquidity .. when excess reserves are 

high. Central bank reserves balance the foreign accounts. 

In the model, foreign.loan supply automaticaliy meets the demand from 

firms, the government and the commercial banks. 

In this setting it was found that changes in the real sector affect the 

financial sector and vice- versa. 

For example, a 5% increase in public consumption financed by borrowing 

from the central bank resulted in an increase in real GDP as well as price indices 

and real exchange rate. As a consequence, real value of e':'ports fell down. This 

increase affected not only the real variables but also the financial variables of the 

economy. As a result of higher commodity and share prices, nominal household 

net worth rises with augmented saving flows and capital gains. Increased wealth 

partly results in higher deposits with the banks and shifts the banks loan supply 

schedule upward. The resulting reduction in interest rate with higher profit rate 

(as a result of higher output) stimulates investment. Thus there is a "cr~wding 

in" of private investment. 

At the same time, imports rise and firms reduce their borrowing from 

abroad as the internal interest rate falls. These current and capital account 

changes cause the BOT to lose almost equal reserves. 
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However, when govern·ment spending is financed, principally, by 

borrowing from commercial banks, the capital inflow contraction is not sufficient 

to offset all the credit creation to domestic firms and the interest rate rises; real 

investment falls. Thus, there is a modest crowding out of private capi!al 

formation. 

Changes in monetary and financial spheres also affect the real variables 

in the economy in this model. The model was simulated for different kinds of 

restrictive monetary policies. For example, a reduction in central bank advances 

by half resulted in an increase in interest rate and decrease in GDP. As the 

economy contracted, the price index fell down. 

However, the central bank gains in reserves partly due to a lower current 

account gap and partly from capital inflows. Firms add to their foreign 

borrowings as the domestic loan rate rises and banks go abroad to compensate 

for a reduction in deposits. 

Another policy simulation was carried out with 10% nominal devaluation. 

In this simulation, capital losses on foreign loans after devaluation, crowd out 

domestic capital formation and cancel expansionary export and import changes. 

Overall, the conclusion reached in the model is that in an economy, open 

to capital flows, monetary expansion/contraction is partly offset by foreign 

lending/borrowing and effects on investment demand are correspondingly 

moderated. 

The Easterly ( 1990) model in the tradition of structuralist CGE model also 

analyzes the effect of devaluation on a highly indebted economy, Mexico, both 

through the usual real channels and via the real level of financial stocks. 

With emphasis on short run stabililization, the model is a Leontief type (as 

regards the production technology) clearing model. To capture the real balance 

effect, total consumption by an economic agent is specified by a standard LES 

consumption function (linear in disposable income) with a real balance term 
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added. 

Investment by economic agents is a function of the cash flow and the 

replacement cost of capital. Nominal cash flow consists of gross profits less 

taxes, interest payments and capital losses on debt. 

Portfolio behaviour of economic agents (with three types of assets - Peso 

assets, Mexdollar assets and Dollar assets) presented in the model is a modified 

form ofTobin's system. In this formulation, net position in each asset is a linear 

function of net financial wealth and a logistic function of rate of return on that 

asset. 

In this setting, devaluation affects real balances; cash flow (and thus 

investment) of producers, portfolio demand equations and the government deficit 

in the following ways. 

1. Real Balances: If the share of dollar assets in total financial holding exceeds 

the elasticity of the aggregate consumer price deflator to the exchange rate then 

there would be an increase in "real balances". 

2. Jm,estment: Because of cash flow specification, financial flows enter into the 

investment function. Effect of devaluation on cash flow depends on the relative 

shares of exports in total sales, of dollar denominated loans in total debt, and of 

imported goods in total investment. The non- financial effect of devaluation 

depends on the ratio of export revenues to gross profits vis-a-vis the import 

·share of investment expenditure. The "debt burden" effect of devaluation on the 

other hand, depends on the domestic price response and on the extent of 

"financial dollarization". 

3. Portfolio Dema11tl Equations: For rentiers, devaluation will raise both the 

share of dollar denominated assets in the portfolio and the total net financial 

wealth. The increase in wealth will lead them to hold a higher nominal value of 

all assets. The increase in the value of dollar assets will be shared out among 

both dollar and pesos assets by converting dollars into pesf\s. 

Similarly, for debtors devaluation causes an unwanted increase in the 

share of dollar debt in the total, so some dollar loans are retired and replaced by 

peso debt. 
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4. Fiscal Response to Del'aluation: Fall in the real value of the government's 

external debt due to devaluation, will improve its position . 

The model closure is short run and Keynesian i.e. quantity adjustment in 

all sectors is assumed and, therefore, both the overall level of o·utput and the 

level of current account balance are determined endogeno~1sly. On the financial 

side of the model, all interest rates and the exchange rate are assum~d to be 

fixed. Therefore, equilibrating variables are the level of foreign exchange 

reserves and the foreign debt of the non- financial public sector. 

Simulation result for a 50% devaluation in this model shows a 4% 

decrease in GDP. GDP declines because of the redistribu'tion of income from 

w~ge earners who have high propensity to cons_ume, to export earners who have 

high propensity to save; increase in the foreign saving due to increase in the 

initial dollar current- account deficit in peso terms and increase in the 

government saving because of higher peso income from oil exports and taxes on 

foreign trade. 

Besides t~e overall decline in the output, there is a sectoral reallocation 

of investment, sectoral reallocation of the decline in consumption and portfolio 

reallocation as described below: 

1) There is an overall fall in investment induced by the increased debt burden on 

corporations. However, sectoral shifts in invest'ment take place since rentiers 

increase their investment because of improvement in their net asset position in 

dollars. Rentier capital spending is concentrated in construction and real estate. 

2. Devaluation affects the distribution of the decline in consumption. Although 

consumption by rentiers and propertiers does fall due to a fall in output, the 

asset holdings of these classes, especially their dollar denominated components, 

limit the consumption impact for them. However, for wage earners, the impact 

would not be moderated because there is no asset cushion for them. 

3. Portfolio effects were also substantial in this simulaltion. The incrf'ast in 

dollar holdings induces rentiers to reallocate the wealth from dollar assets\~~'; 

peso assets and hence they reduce the actual dollar amounts by 24% compared 

to the base. Similarly, corporations retire some of their dollar debt because of the 
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lowering of the level of investment and higher valuation of dollar debt. · 

The CGE model developed for Turkey by Lewis (1992) incorporates two 

asset markets in order to capture the structural features of developing countries 

(such as working capital financing needs by firms, the existence of segmented 

credit markets and wide variations in the sectoral cost of borrowing). The model 

is used to explore the consequences of financial liberalization under different 

structuralist assumptions about saving- investment determination. With 

favourable saving and investment elasticities financial liberalization produces 

favourable results but with less optimistic circumstances the results are mixed. 

Labour households save a fixed fraction of their current income while 

capitalist households save at a rate that depends on the real return available to 

funds deposited in the banking system. Demand for investment by firms is 

determined along neo-classical lines but imperfections and rigidities have been 

i nco rporat ed. 

In neo-classical specification (taken from Jorgenson ( 1963)) the marginal 

revenue product of capital equals the cost of acquiring an additional unit, i.e. 

Where PVi and PKi are the prices of the output and capital stock 

respectively, oi is the depreciation rate and r represents the relevant real 

opportunity cost to the investors. 

In the absence of well-developed equity markets in the developing 

countries, the capital gains term (oPK/ot) is less relevant to investors evaluating 

investment opportunities. Therefore, in this application capital gains term is 

dropped. Also, since persistent differentials in capital productivity are observed, 

which imply divergent rates of return to investment in various activities, real 

opportunity cost is replaced by sectoral parameters (ri) that reflect existing 
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differentials in sectoral rates of return and the price of the capital good is 

augmented by the real cost of borrowing OtPINF; Ii=sectoral average borrowing 

rate, PINF=inflation rate) since these costs differ substantially by sector and 

clearly influence investment demand. Thus we get 

In the model, investment demand by firms in each period is, thus, specified 

as a function of 

1) The. ratio of desired to actual capital stock. However, adjustment lags, 

uncertainty and pessimism about the future are taken in to account by imposing 

incomplete adjustment. 

2) The possibility of direct crowding out of private investment by public 

investment is incorporated. 

Foreign borrowing, in the model, is neither determined endogenously nor 

is it a policy instrument of the government. Instead, it is an exogenous varible. · 

This assumption is based on the belief that, in countries with capital controls, 

the willingness of foreign banks to lend determines the availability of exter.nal 

funds. 

Foreign exchange market equilibrium is brought about, primarily •. by 

changes in commodity flows rather than changes in asset flows. 

Flexible exchange rate is assumed. However, a premium rationing scheme 

for imports exists, whereby importers obtain foreign currency by paying a fixed 

premiurri over official exchange rate. 

Firms demand funds to finance the acquistion of new capital stock when 

purchase price faced by them exceeds the retained profits and to finance a 

fraction of the advance purchases of working capital. 

Credit market segmentation (organized and curb markets) exists in the 

model. In the organized sector, up to a certain level, credit is subsidized by the 

government. However, credit is rationed as only preferred groups, like exporters, 

have excess to unlimited supply of subsidized credits. Unpreferred groups obtain 
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credit from the banks at competitive rates or from the unofficial 11 CUrb" market. 

Thus, the borrowing rate facing each sector is an average of the subsidized and 

unsubsidized rates. 

Households allocate their wealth between currency and time deposits 

through a simple Keynesian money demand function. Nominal currency demand· 

is the sum of transaction demand which is positively related to nominal income 

and liquidity preference, which responds negatively to increases in the nominal 

deposit interest rate. Remaining of the wealth is held in th~ form of time 

deposits. 

To finance the government deficit or accommodate increase in foreign 

reserves; the central bank responds w_ith increase in the supply of currency, 

required reserves in the banking system or foreign borrowing. However, 

aggregate foreign capital inflow is exogenous to the model. In the absence of a· 

private market for government debt instrument, the central bank is limited in its· 

ability to sterlize reserve changes. The central bank can control the monetary 

system only by manipulating the reserve requirements. 

No behaviour rule is prescribed to the banking sector in the model. It 

serves only as a financial intermediary to insure that interest payments are 

channeled from borrowers to savers and demand for loans equals supply. 

In the model, the capitalist savings rate is linked pos,itively to the real 

deposit rate and private investment is related negatively t.o the real cost of 

borrowing. Thus, changes in the real interest rate on deposit and lending bring 

about equilibrium between saving and investment. 

In the market for currency a major adjustment mechanism is the changes 

in the price level. 

Simulation exercises were carried out by increasing the base period 

deposit rate first from the base· of 20% to 25% and then further to 30% and 

finally allowing it to adjust freely so as to eliminate all quantity rationing of 

investment. 

The liberalization of deposit rate appears to be quite successful. For 

example, increasing the deposit rate to 25% (to 30%) permits the ratio of actual 
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to desired investment to increase to 86.9% (to 94. 7%) from the base period value 

of80%. 

However, the author points out that, on closer examination, the results are 

not very impressive. The interest rate reform does result in an increase in 

capitalist savings of 13% in the case of freely determined interest rates. 

However, since saving by the labour households is the fixed proportion of the 

income, and is independent of the real interest rate the remaining saving 

components rise only with inflation. Hence, aggregate saving increases only by 

5% or 1-2% in real terms. Real investment increases ~nly by 2%. This effect . 
arises because a rise in real borrowing costs (as a result of assumption of zero 

profits in the banking sector banks increase the lending rate in response to the 

increase in the deposit rate) results in a decrease in the de'sired real investment. 

Financial reforms also change the distribution of GDP. The share of 

private investment in GDP rises from 12.5% in the base' period to 15.3% in the 

most successful liberalization scenario. With the government investment constant 

at 10.8% ofGDP the aggregate investment rises from 23.3% to 26.1%. 

The government benefits from the liberalization as the flow of the time 

deposits into the banking system increases, the government's borrowing from the 

public through reserve requirements also increases correspondingly. This reduced 

the government's dependence on the printing press to finance its deficit. 

Another model developed for Thailand is that of Vongpradhip ( 1987). In 

this model the link from the real side to the financial side is through saving, 
' 

while the linkage from the financial side to the real side is through interest rate. 

Firstly, the interest rate on loans feeds back into the production decisions on the 

real side. This is a linkage between credit and the supply side of the economy. 

Secondly, interest received on all assets and interest payments on all liabilities 

also enter into the income and expenditure flows of institutions on the real side. 

The paper looks into the effects of interest rates differentials in the 

domestic and foreign markets on capital movements. The e~fect on the total 
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output as a whole, together witH the distribution of output to various sectors, is 

also looked upon at. The model also looks into the effects on other macro':" 

variables such as the general price level within the economy and the terms of 

trade. Another simulation exercise investigates the effects of credit allocation in 

a certain sector. 

In the model, the production functions of both the agricultural and the 

non-agricultural sectors follow the CES technology, while intermediate inputs 

are given by the Leontief fixed co- efficients rules. One of the important features 

of the model is that the credit availability enters the prod~ction function directly . 
.. 

The demand for both labour and intermediate inputs are declining functions of 

the average interest rates on loans required for working capital. Wit.h .the change 

in the derived demand for inputs, outputs are also affecte·d. 

Non-agricultural producers can resort to both domestic and foreign loans 

and they are not credit .constrained. On the other hand, for agricultural producers 

credit is constrained from formal sources. However, producers can always take 

recourse to the informal market. 

Portfolio behavioural equations are specified for all the agents in the 

economy as follows. 

For households portfolio specification, it is postulated that household 

borrowing is supply determined from formal financial institutions (sector). These 

personal consumption loans and liabilities are assumed to follow trend growth 

and are determined exogenously. Portfolio decisions are made in regard of three 

variables, namely, currency, deposits and government securities .. For 

corporations and financial institutions, portfolio choices are in respect of 

liabilities. For example, corporations make portfolio decisions on the mix of 

domestic and foreign loans. 

The government sets the ceiling on the amount it wants to borrow from 

abroad. For the shortfalls on the need for financing its fiscal deficits, the 

government turns to the domestic market by issuing government securities. The 

holding of government securities is demand determined for households and policy 

determined for financial institutions. The residual is absorbed by the BOT. 
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Net holdings of foreign assets of the BOT are also taken as residual. 

The portfolio choices of households, corpora-tions and financial 

institutions follow that of Taylor and Rosensweig (1990). Briefly, the choice 

depends on a vector of returns (cost) on each asset (liability) as well as on' the 

amount of the assets (liabilities). The desire to hold a combination of diffe_rent 

assets (liabilities) is assumed to result from a function of CES utility (cost). type, 

Most interest rates in the model are fixed. The exceptions are the interest 

rates on non- agricultural loans and interest rates in informal markets, which are 

determined by the equilibrium of demand for and supply of loans in their 

respective markets. 

The paper sryows the effect of an exogenous decline in foreign interest rate 

on the economy. 

With a lower interest rate on foreign borrowings, both corporations and 

financial institutions prefer to borrrow more from abroad. As the cost of funds· 

is now cheaper for financial institutions, they are willing to supply more non

agricultural loans in the domestic market. At the same time, the demand for 

non-agricultural loans by corporations declines as they also borrow from abroad. 

As a result the interest rate on non-agricultural loans declines. This has an impact 

on the real variables of the economy. 

With a lower interest cost, producers of non-agricultural products are 

willing to produce more and demand more inputs, particularly labour. Demand 

for labour increases th_e wage rate in the non-agricultural sector. Given the 

limited supply of labour in the economy, shift of labour from the agriculture to 

the non- agricultural sector puts pressure on agricultural wages as welt Thus the 

average wage rate rises. With increased wage cost, agricultural sector also 

requires more working credit. As the amount of loans available in the formal 

sector remains the same, they have to resort to borrowing from the informal 

market at a higher cost. 

GOP in the agricultural sector decreases slightly while that in the 

non-agricultural sector rises. The combined result is an increase in GDP for the 

whole economy. Exports rise slightly while imports increase more. (However, 
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savings in interest payments abroad more than offset trade deficit with the result 

that the current account deficit declines.) 

Jemio and Jansen (1993) study is also for Thailand and is in the tradition 

of structuralist CGE framework. The distinguishing features of this study 

compared to the other two studies reviewed earlier, by us, are as follows : 

1. The model is dynamic. 

2. It has a larger disaggregation of commodities and sectors. . . 
3. The financial portfolio of each agent, including financial intermediaries, is 

modelled in greater detail. .Thus, in the model, full portfolio decisions become 

visible rather than only net holdings of financial assets as is the case with the 

Rosensweig and Taylor (1990) study. 

4. The role of international finance is made more explicit by including the main 

types of international finance and by defining the main channels through which 

these different types of finance flow in and out of the economy. 

5. The model has created a special account for the stock exchange of Thailand 

(SET} which is a destination for investment by domestic agents and foreigners 

(portfolio investment). 

6. In contrast to earlier models, the dynamic nature of the present model gives 

more weight to the role of asset and liability stocks in the adjustment process. 

The purpose of the study is to .perform simulations of fluctuations in 

external variables (terms of trade, ac9ess to international finance) and of 

economic policy measures (devaluation of exchange rate and an expansionary 

fiscal policy). and to study their impact and effectiveness. 

Real sector specification, in the model, follows the standard stucturalist 

CGE specification. The level of domestic output is petermined by a CES 

production function in the case of agriculture and mining sectors. The prices in 

these two sectors are assumed to follow world market prices and any gap 

between demand and supply is cleared through exports (or imports). 

The other four sectors (light manufacturing, other manufacturing, 
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construction, public utilities and services) engage in mark up prici~g and are 

characterized by excess capacity. However, supply may be constrained by either 

the availability of foreign exchange to finance import of goods or shortage of 

labour. In case of these binding constraints, prices (and mark-up rates) adju~t to 

close the demand-supply gap. 

Average wage· rate in the model follows the changes in the price level. 

The model incorporates saving, investment and portfolio behaviour of 

each institutional agent in greater detail. Each agent satisfies the wealth 

constraint. 

Tht "accumulation balance" (total assets= total liabilities+ net wealth ) 

adjustment of the household sector follows the 'prior saving' approach. 

Households savings are determined by the level of disposable income and the 

level of wealth. To their savings, households can add liabilities, obtained from 

domestic financial institutions. Total funds are then allocated to the various 

financial assets through a CES type stock-adjustment function following 

Rosensweig and Taylor (1990) specification described earlier. This describes the 

changes to the initial asset structure that are made in response to changes in 

relative profitability of the various assets. Household investment in real assets 

is, implicitly, derived as a residue. 

Corporate investment is demand determined. The investment demand 

equation was estimated econometrically; accelerator mechanism, level of inflows 

of direct foreign investment and the real rate of interest were found to have a 

significant impact on investment demand. Though foreign exchange constraint 

and budget constraint are specified for investment they are not binding in 

Thailand. 

Corporations also decide on their financial assets and liabilities portfolio 

using CES stock adjustment function. It is assumed that commercial banks satisfy 

the credit demands of the corporatiomt 

Government investment and consumption expenditure are exogenous 

(policy) variables. The closure for the government balance is provided by the 

credit from the BOT. 
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The central bank can increase the inte.rest rate charged on its loans an~ 
limit the level of credit to banks and other financial institutions. Credit rationing 

by the central bank is captured through an indirect mechanism, by specifying the 

minimum level of its foreign exchange reserve ~equired (MIRES). If that level 

becomes binding, the central bank ratiot~s credit to financial institutions. 

One of the unique features of the model is that it distinguishes commercial 

banks from the other financial institutions (OFis). The adjustment of commercial 

banks and OFis assets and liabilities portfoliq foll~ws the same portfolio 

adjustment function as in the other sectors. The domestic interest rate fluctuates 
~ . 

to clear any gap between the demand for and supply of credit. 

Another interesting feature .of the model is the introduction of SET as a 

price clearing market. The flows of funds in and out of the SET are determ'ined 

by the returns and costs of funds compared to those on alternative assets and 

liabilities. The inflow of portfolio investment funds from abroad is exogenous. 

At the SET, the prices of shares moves to equilibrate d'emand and supply 

fluctuations. 

The balance of the current account and the capital account transactions 

determines the foreign reserve holdings by the BOT, which acts, in principle, as 

the closure of the whole model. 

The key policy instruments in the model are: the. nominal exchange rate, 

the MIRES, the interest rate charged by the central bank, the level of government 

consumption and investment expenditure and tax rates. 

· The model has been simulated for twd types of shocks ( 1) external shocks 

(2) policy interventions. 

From the results of these simulation exercises, we see that an increase in 

the world interest rate has small contractionary impact on GOP because the 

higher world interest rate reduces foreign borrowing which affects adversely the 

funds available for investment. On the other hand, a ·higher interest rate also 

lowers foreign portfolio investment which reduces the SET index and through 

the interaction between the financial markets also reduces the returns on 

domestic financial assets. However, the higher international interest rate is not 
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translated i~to higher level of the domestic interest rates as most 'or the rates of 

return (such as the rate of return on corpora ted and unincorporated capital, the 

administered rate of return on government bonds) are determined predominantly 

by non--financial factors. 

A decrease in the level of foreign portfolio investment by 20 bn Baht 

affects the economy via 

I. wealth effect of fluctuations in the SET index; negative value leads to a 

decrease in wealth and, therefore, a decrease in consumption. 

2. monetary aspects of the inflows of portfolio funds . 
.. 

Foreign portfolio investment funds enter the Thai economy, in the first 

instance, as commercial bank deposits. Banks use these funds to purchase the 

desired stocks. A drop .in inflow leads to a drop in the reserves and supply of 

credit from the banking sector and thus investment is adversely affected. As a 

consequence, there is an increase in un-employment and' hence a drop in 

household income, saving and investment. A substantial fall in GDP and the price· 

level is also reported. Thoughthe impact on exports is minor, imports fall with 

the decrease in investment and production. There is a substantial fall in current 

transfer payments as a result of the reduction of foreign share ownership. 

On the other hand1 a decrease in the inflows of direct foreign investment 

was found to be far more contractionary than a decrease in portfolio investment. 

This shows the high degree. of dependence of Thai economy on foreign capital. 

The level of private corporate investment demand falls not only because 

of the fall in the level. of foreign investment but also because of the "knock on 

effects" of foreign investment on private investment demand. 

The monetary effects are much weaker in this case because the direct 

investment flows are not channeled through the monetary system. Though the 

monetary system loses some foreign reserves~ a decrease in credit de.mand 

prevents the interest rate from rising. 

As far as the simulation exercises with policy intervention are concerned, 

a devaluation by 10% was found to be contractionary. The higher cost of 
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imported inputs leads to an increase in the domestic price level. As a result, the 

real wage and private consumption expenditure fall. 

Since devaluation increases the domestic currency value. of the foreign 

liabilities and of the debt- servicing obligation, current transfer payments to the 

rest of the world increase and result in a decrease in the net profits of private 

corporations and state enterprises. This adversely affects the level of their 

investments. The devaluation improves the real exchange rate only for two years. 

Thereafter the real exchange rate deteriorates due to the. domestic inflation. 

The value of both foreign assets and liabilities in local currency terms . . . 

increases due to devaluation. This change in the relative returns leads to 

portfolio reallocation by economic .agents. There is also slower accumulation of 

external debt because of the improvement in the current-account. 

The simulation exercise with expansionary fiscal policy shows a 

substantial rise in the GDP level and acceleration in inflation. As a result, the real 

exchange rate declines and exports suffer. Imports rise with the higher level of 

aggregate demand and current transfer payments to the rest of the world increase 

with the increase in foreign borrowing. The current account deficit widens. 

The income growth generates a higher level of private savings and private 

corporations also increase their borrowing from banks and from abroad. There 

is no increase in the domestic· interest rate and no crowding out of private 

investment. 

However, the central bank runs out of foreign reserves at the end of the 

period. 

In one scenario, MIRES was introduced and it was found that it leads to 

an abrupt cut in domestic credit and hence a severe fall in private investment and 

in GDP. 

Thus, a fiscal expansion, as modeled here is unsustainable. 

96 



2.2.2.2.3 CGE Models for India 

Taylor (1983) study, for India, emphasizing the structuralist approach 

describes the following three types of short- run macro- adjustment mechanisms: 

I. Changes in capacity utilization i.e. output adjustment. 

2. Shifts in income distribution resulting in forced saving. 

. 3. Balance of payment adjustment. 

Real sector specification of the model incorporates these adjustment 

mechanisms. 
• 

While specifying the real side of the economy. full utilization of capacity 

is assumed so as to emphasize price instead of output changes. Excess demand 

adjusts towards zero by forced saving in the short run. The mark-up rate is an 

endogenous macro-variable, while output is determined by available fixed 

capital. Continuous flow of labour is assumed, while excess macro demand is 

driven to zero during a period in which money wage does not change. 

The growth rate of capital (investment) is assumed to depend on the 

difference between the rate of profit and the real interest rate. 

No saving is assumed from wages and interest income and savings from 

profits are a constant fraction of the profits. Then, together with the profit rate, 

the savings- investment balance brings the price level in equilibrium. The profit 

rate varies inversely with the interest rate and the money wage and positively 

with the price level. 

As a result, during the era of rising prices, distributional shifts towards 

profit income earners take place and generate higher savings (forced savings). 

The financial side oft he model distinguishes three kinds of assets, namely, 

money (held in the form of deposits). loans to firms and gold (which is meant to 

represent an asset group consisting of assets like currency, precious objects, land 

and real estate). 

Firms are assumed to hold deposits equal to their working capital 

requirement. On the other hand, the public is assumed to keep a fraction of its 
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wealth in the form of bank deposits. 

It has been assumed in the model, that banks do not hold excess reserves. 

However, they are subject to a minimum reserve requiremerlt prescribed by the 

Reserve Bank of India. 

Thus, the total supply ofloans to the firJTIS from the banks is equal to total 

deposits with the banking sector net of reserve requirement. The interest rate is 

supposed to vary rapidly to drive excess demand to zero in the market for loans. 

On the other hand, a cont.rolled interest rate is assumed to be paid on bank 

deposits. 
,. 

Gold is held in anticipation of capital gains. The real expected percentage 

capital gain on gold is equal to the expected price of gold net of expec~ed 

inflation. In the short run, gold is assumed to have a market clearing price. 

In the model without gold, an increase in the price level (due to monetary 

expansion) raises the value of the firms' physical capital. In the absence of widely 

traded ~quities, firms will put their windfall gains to use by demanding more 

loans. With bank lending limited by reserve requirements, public lending to firms 

rises and puts upward pressure on the interest rate, which leads to a reduction 

in bank deposits. Another effect of the rising expected inflation rate is the 

reduction in the real rate of interest and increase in investment demand. The · 

relationship between price and interest rate can be either positive or negative, 

depending "on whether cost pressure or investment demand reduction from a 

rising interest rate is stronger. 

The transmission mechanism is altered crucially when gold is included in 

the model. The result would depend on whether the new deposits come from the 

. category of assets termed 'gold' or from existing productive loans from the public 

in response to an increase in deposit rate. The credit availability to firms 

increases only when the new deposits come from a reduction in gold holdings. 

However •. in this case, the medium run effect might be an increase in gold price 

if the saving rate goes up in response to a rise in interest rate. In such a situation, 

there would be less demand pressure at a given interest rate and hence there 

would be tower prices and interest rates. The portfolio will shift towards money 
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and gold and there could be a further acceleration in gold prices and shifts away 

from loans. 

The model without gold for India (gold was dropped from the model for 

lack of reliable data) was simulated for a reduction in the net non- monetary 

liabilities of the. RBI. This resulted in a decrease in money supply by 4%. The 

results point out the increase in interest rate, cost push in manufacturing through 

an increase in the cost of working capital and a decrease in investment demand, 

increase in prices in all the sectors and a decrease in output of the non;. 

agricultural sectors. As a result, income is distributed'in favour of agriculture 

and profits. 
.. 

Another experiment was with 15% devaluation under the assumption that 

exports do not respond to a higher exchange rate. In this· exercise, the prices of 

non-agricultural products increased as a result of a higher cost of intermediate 

imports, while real wage as well as aggregate demand decreased. This resulted 

in reduced production in thofle sectors where there were quantity adjustments, 

and lower prices in the agricultural sectors. However, there is an overall increase 

in prices. There is a favorable effect on trade deficit in rupee terms due to an 

increase in the nominal value of exports and remittances, and the reduction in the 

volume of intermediate imports. Along with non-agricultural prices there was an · 

increase in the nominal value of investment. The nominal export subsidies of the 

government fall releasing the required resources for increased saving. So, there 

is a net increase in saving from the government, and a decline in total bank credit 

expansion and hence money supply. The interest rate, therefore, rises which puts 

pressure on the price level via higher cost of working capital and decreases real 

investment. 

As pointed out by Chitre and Naik (1989), the main weakness of the 

model lies in the assumption of a market clearing interest rate. pue to a heavily 

administered interest rate structure, the nominal interest rate does not clear the 

loan market. In such a situation, a quantity adjustment mechanism like credit 

rationing has to be considered, as the availability of credit rather than its cost, 

becomes a crucial consideration. They also doubt the assumption that interest 
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· payments on working capital form a significant portion of the firms, total costs, 

or any variations in it to affect price determination in the short nin. 

The Sarkar and Panda ( 1986) model superimposed the money-price 

quantity feedback on the core price-quantity model in order to analyze the effects 

of fiscal and monetary policies in a comparative static framework. 

Agricultural output and price levels are kept exogenous in the mod~l. 

Agricultural prices are specified as the sum of interme·diate input costs, import 

costs and value added costs. On the other hand, excess capacity has been 

postulated in the non- agricultural sector so that supply adjusts to demand. 

Mark-up pricing on the prime cost is postulated for these sectors. The mark-up 

rates are endogenously determined in the monetary block. 

Wage rates in non-agricultural sectors are partially indexed to the 

cons,!Jmer price index. Government wage rate also follows partial indexation. 

The society is divided into t~ree income. classes, namely, agricultural wage 

income earners, non- agricultural wage income earners, and non- agricultural 

non- wage income earners. 

Private consumption levels are endogenously determined by linking, 

consumption to income level, which in turn is linked to the production process. 

The sectoral consumption is responsive to both income levels and prices after 

certain floor consumption levels are specified by a linear expenditure system. 

The savings for the three income classes are specified as functions of their 

respective incomes. 

Nominal private fixed investment depends on GDP and commercial credit 

advanced by the banking system whereas nominal public investment is treated 

as exogenous. 

A monetary block is appended to the real sector block. Money supply 

(M3). in this block is determined from base money using the money multiplier. 

The base money is an accounting identity (it is a sum of RBI credit to the 

government, net foreign assets and other assets) .. 
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Bank credit to the government (commercial bank loans as well as RBI 

credit) is determined directly from the budget deficit (defined as the difference 

between government expenditure and government income. 

Bank credit to the commercial sector is computed residually from the 

money SUJ?ply identity. 

The overall price level (GOP deflator) is specified as a linear function of 

money supply, the real GDP and one year lagged price level. The consistency 

between the overall price level, determined directly from money supply, and the 

GOP deflator computed from the sectoral factor costs, is brought about by 
" ' changes in the mark-up rates ofthe non.agricultural sectors. 

Thus, bot~ the mark-up and the wage rates respond to the money supply 

pressure.· 

In the model, changes in the monetary sector affect the real.sector in two 

ways. First, money supply affects prices, which in turn affects the real 

magnitudes. In the abs~nce of an explicit money demand function, P implicitly 

clears the money market. The cost side gets adjusted to the price P, determined 

by the monetary equation through the endogenous mark-up rate T. Second, there 

is a direct linkage through the effect of commercial credit on ,private investment. 

On the other hand, the .linkage from the real sector to the monetary sector 

is via savings (private sector saving, gove.r11ment budget deficit and balance of 

payments). 

Simulation exercises wen: carried out with alternative government 

budgetary decisions. Increase in direct tax rate results in a decline in real GOP, 

general price level, private consumption and budget deficit, whereas real 

investment and tax revenue increases. The second set of effects operates through 

the budget deficit decline. A lower level of budget deficit lowers the monetary 

base and money supply apd, therefore, the overall price level declines. Also the 

mark-up and the wage rates in the non-agricultural sectors respond to money 

market pressures, and this leads to a chain of effects through private income, 

consumption and output. 
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On the other hand, an increase 'in the indirect tax rate leads to a decrea~e 

not only in GDP, price level, consumption and budget deficiit but also in 

investment. ~he second set of effects operating through the budget deficit 

reduction, noted in the previous scenario, operates in this scenario too and brings 

about an overall decline in the price level. However, an increase in the indirect 

tax rate directly pushes cost and prices upwards. Therefore the ultimate price 

decline in this scenario turns out to be less than in the previous scenario. On tne 

basis of results ofthese two simulations, Sarkar and Panda suggest that a direct 

tax rate increase scenario should be prefered to an indirect tax rate scenario if . 
~ 

national income growth and price control are the two major criteria of policy 

evaluation. 

Another set of exerCises was carried out in which the government 

expenditure was specified to increase. When the resulting deficit is monetized, 

there is a substantial increase in GDP and the price level. Both consumption and 

investment increase in real terms. There is a buoyancy effect whereby tax revenue 

collection increases even when tax rates are not changed. When the 

increased government expenditure was financed by increased tax rates, the real 

GDP increased and budget deficit as well as price level declined. Real investment 

increased but real consumption fell down. Tax revenue increased subsequently. · 

The weak points of this study are : 

1. Only an econometric estimate of the parameter connecting the monetary 

base and the change in money supply has been made. No behavioural explanation 

for 'monetary expansion has been provided. Changes in fiscal policy not only 

di~ectly affect the real sphere of the economy but also have an impact on the 

economy via changes in monetary base, money supply and hence overall price 

level. This, in the presence of non homogeneity in the system, affects the real 

variables of the economy. Therefore, one needs to specify a behavioural equation 

connecting the monetary base with the goverryment budget deficit. 

2. In the model, the banking sector is a consolidated complex of the central 

bank, commercial banks, savings banks, development banks and other financial 

institutions. Therefore, the model is not able to capture the way .the banking 
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system is regulated through reserve requirements, restriction's on interest rates 

and other provisions for forced lending to the government. These provisions have 

important implications for the system. The government taps the banking system 

for finance either by iiTiposing relatively high reserve requirments or by 

increasing the rate of issue of base money. Although less inflationary, the former 
• 

route typically drives down real yields to depositors and drives up lending rates 

of interest to private borrowers, thus reducing private investment. On the other 

hand, if the government resorts mainly ~o the issue of base money witho~t 

increasing reserve requirements, the rate of price htflation will be higher, 

although "crowding out" of private investment :will be somewhat less. Therefore, 

.any realist.ic financial model of a less developed country ~hou.ld have a large~ 

disaggregation of financialintermediaries and financial assets. 
• ' I 

2.2.3 Conclusions 
"J'' 

From the above review of literature, the following conclusions emerge 

which should be kept in mind while building a meaningful financial CGE model 

for India. 

1. · Construction of financial. CGE model cannot be purely in the neo

classical tradition though this tradition provides an analytically traceble 

framework for the impact of change in any exogenous variable. Structural 

rigidities (for example partial wage indexations) in .the system introduce non

homogeneity in the system and money becomes non' neutral. The structural 

characteristics/ features (like existence of various power groups affec.ting the 

determination of prices in the system) of an economy play an important role. 

while determining the outcome of any policy change. Therefore any financial 

CGE model for India, or for that matter for any developing country, should also 

take into account these struct.ural characteristics and rigidities. 

2. · The financial side of the model needs to be disaggregated in greater detail 

and behavioural equations (rather ..~than just accounting identities) need to be 
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specified for various financial intermediaries. This kind of' specification would 

make it possible to study the impact of various policy variables in the financial 

spheres in the liberalized scenario (for example, impact of removal of restriction 

on the banking sector in the form of CRR and SLR and introduction of a market 

determined system of interest rates). 

3. Private sector investment, public sector inves.tment and the process of 

financing the investment by both the sectors should be explicitly modelled. As 

pointed out earlier, in a developing country like India, there is no attractive 

market· for the government bonds because of low· interest rates on them. 
} 

Government deficit is financied mainly by imposing restrictions on the banking 

sector in the form of SLR. This, in the presence of a high government deficit, 

reduces the supply of fun~s .to the private sector and increases the cost of 

funding to the the private sector. As a result private investment may be .. crowded 

out" by public investment. 

4. In the liberalized regime, interest rates are expected to have .a greater role 

to play, and therefore, there is need to introduce interest rate sensitive holding 

of various assets. 

5. Money supply does gets affected by the behaviour of various ec.onomic 

agents. Therefore the process of credit creation needs to be made endogenous, 

and dependent on the government policies. 

Major weaknesses in the surveyed literature18
: 

I. · Most of the models. surveyed above, have constructed IS-LM type of 

macro models for financial assets, financial intermediaries and financial markets 

and imposed it on the real sector specification followed in CGE framework. 

While constructing the financial block, mainly an outward- looking view is 

adopted and the inward looking view is neglected. Thus. in none of the models 

18 

The model developed by us in the chapter 4 is also not free of these dra\~backs. We have not t_ricd 
to improve over these drawbacks because of the vastness of the subJect and the lack of time. 
However. it is important to know the limitations of these studies so thut the future modelling 
efforts can try to overcome these weaknesses. 
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surveyed, we found any justification for the existence of th~ various types of 

financial assets and financial institutions. For example, in the specification of the 

money demand equation, in most of the models the existence of transaction 
' 

costs is assumed but the sources of transaction costs are not modelled explidty. 

The existence ·of transaction costs is introduced by incorporating a C-1-A 

constraint or finance constraint. However, nowhere do these costs arise due to 

behavioural specification of the a~ents. Similar is the case with other financial 

assets. Their special characteristics- risk as well as returns- do not appear 

explicitly in the models. It has been suggested that the adoption of the Tobin-
• 

Markowitz type mean- variance framework may be the right step in this . 

direction. 

Most of the models surveyed do not provide any behavioural equations 

for the financial intermediaries. Only accounting identities are specified as far 

as these intermediaries are concerned. 

2. Introduction of expectations is also one of the most unsatisfactory 

aspects of these applied models. Mostly an adaptive framework is used while 

specifying expectations. None of the models reviewed make use of rational 

expectations. Even in theoretical literature, perfect foresight is assumed when the 

rational expectation framework is used. This makes money inessential. 

Therefore, rational expectations can be introduced in CGE models only after 
. . 

dropping the perfect foresight assumption. As suggested by Radner (1990), the 

assumption of "bounded rationality" can also solve the problem. But to our 

kno~ledge, no empirical work has been carried out using the bounded rationality 

assumption. 

3. Most of the models have used financial SAM and calibration procedure 

to generate share parameters. These models borrow elasticity parameters and 

elasticity of substitution parameters from the existing literature. This is 

necessitated by the large si.ze of the models. But this leads to an ad hoc 

specification of various types of parameters and makes CGE models useless for 

forecasting purposes, though these models can be used for the purpose of policy 

analysis and experimentation. Though a difficult task, there is a clear need for 
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econometric estimation of various parameters in full- real- financial CGE 

models. 

Thus, we see that in certain aspects CGE models have gone beyond 

theoretical developments. For exam·ple, the introduction of financial assets and 

financial intermediaries [i.e. these models do not provide theoretical justification 

for these aspects and hence, might pose serious technical and conceptual 

existence problems]. On the other hand,. t~ere are c~rtain ar~as where theSe 

models are not able to incorporate certain theqretical concepts such as rational 

expectations and bounded rationality. Therefore, there is a lot of scope - both on 

theoretical and empirical· front~ - for improvements and further developments .in 

this framework~ 
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Chapter3 

A FINANCIAL SOCIAL ACCOUNTING MATRIX FOR INDIA 

3.1 Introduction 

In carrying out any empirical study, an accurat~. consistent, reliable and 

comprehensive set of data is as important as the realistic modelling of the 

economy or "theoretical systematization of economic connections". During last 

fifty or sixty years, sustained efforts have been made, all over the world,. to 

convert such economic data as happened to be available in a complete and 

coherent system of national accounts._ During this period of development of 

different accounting frameworks, Hicks(l942) coined the phrase 11 Social 
. . . 

Accounting" and after some years UN Report (1947) recommended and designed 

a social accounting framework for the estimation of the national income. But it 

was the sustained effort of Richard Stone and his associates, who developed a 

complete and consistent matrix in the course of Cambridge growth project, which 

led to popularity of Social Accounting Matrix (SAM) as an accounting 

framework and its use in empirical studies. 

In most of the countries the data regarding important aspects of the 

eco!lomy is collected in the form ofNational Income Accounts, Input-Output 

Tables, Flow of Funds Accounts and Balance Of Payments Statements. Social 

Accounting Matrix provides us with a coherent framework, in which all these 

different accounts, which characterize different parts of an economy during a 

given base year, can be combined and integrated in a convenient and consistent 

manner so as to have a consistent picture of the general interdependence of 

different activities taking place in the economy. 
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3.2 Basic Structure of 6.:SAM 

A SAM is a simple and efficient way of representing the fundamental law 

of economics, i.e. for every income there is a corresponding outlay or 

expenditure. It is so str~;~ctured that each transactor or group of transactors that 

needs to be considered in relation to some particular issue has its own row and 

column in the matrix. These rows and columns are identically ordered. By 

definition, there must be two sides to every transaction and by conventio.n, 

receipts of transactor j are entered in row j of the S.AM and expenditure by 
' transactor k are entered in column k. Because of this presentation of accounts. 

the matrix becomes square in the form and the corresponding row and column 

totals of matrix turn out to be equal. 

SAM is a very flexible format of presenting the statistical data regarding 

economic activities in the sense that no fixed pattern regarding the classification 

or disaggregation and order of accounts is followed. However, whatever the 

format presentation of SAM, it explicitly incorporates various crucial 

transformations between variables (For example, mapping of the factorial income 

distribution from the structure of production and in some cases the mapping of 

the distribution of income among different types of households from this facto~ial · 

income distribution). In short, it is the tabular form of flow diagram of economic 

activities which in pictorial form shows a mass of com'ptex interrelationships. 

The complex interrelations are the results of interactions of economic 

agents or insti~utions (such as households, producers, etc.) in the sphere of 

economic activities ~consumption, production and accumulation • in their current 

and capital accounts. Sometime there are just transfer payments among the 

economic agents. Figure 3.1, which is a flow diagram of an economy, shows all 

these constituent elements of an eco!lomy. 

The presentation of economic interrelations in flow-diagram is clear and 

useful only when the number of circles or accounts to be presented, is small. 

Representation of a large set of accounts in this way would make it impossible 

to prevent the lines from crossing each other (especially when each account is 
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disaggregated into sub accounts and when there are transfers among the 

constituent of an account itself) and the result would be visual confusion. SAM 

provides us with an alternate format of presentation, capturing the complex 

interrelations existing in any economic system. By presenting a complete, 

consistent and comprehensive set of data on the economy, the SAM becomes a 

snapshot of the economy. 

Figure 3.2 provides a basic SAM. To understand such matrix Pyatt and 

Roe (1977) mention two basic rules: 

(1) For every row there is a corresponding column and the system is complete 

only if the corresponding row ar\d column totals are identical. 

(2) Every entry is a receipt when read in its row context and expenditure when 

read along the column. The descript~on of social accounting matrices as single 

·entry accounts derives from this rule. 

Following these two rules the entries, or cells, in the Social Accounting 

Matrix can be read either along a column or along a row. Fqr exposition, we will . 
read down along a column and fill the entries of each cell. When a SAM is read 

down along a column, it shows how total resources of the economy are utilized 

by the different institutions/economic agents, activities and factors of production 

on current and capital account. In our explanations of different cells we have. 

used notations c(r, w) where c stands for cell, r for row and w for column. Thus 

c(l,l) stands for the cell arising from the interaction of the first row and the first 

"Column. 

Now let us start reading the cells of a basic SAM given in figure 3 .2. 

Column I: Domestic and imported intermediate inputs and factors of production 

are combined during the process of production. Expenditure made to acquire 

these goods, i.e. expenditure on purchases of domestic raw materials, imports of 

raw materials and payments of factors of production is captured in the cells 

c(l, 1 ), c(7, 1) and c(2, 1) respectively. Beside, indirect taxes are also paid when 

these goods are marketed. This is captured in c(S, 1 ). Together these make up the 

total cost of any production activity, i.e. c(8, 1 ). 

Column 2: This column shows the allocation of factor incomes to the providers· 

110 
., 



Figure 3.2: A Schematic Representation of a Social Accounting Matrix (SAM) 
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of factor services. For example wages would go to the households, c(3,2) and 

operating surplus to the firms, c(4,2). C(8,2) is then total income of the domestic 

factors of production. 

Column 3: It shows the allocation of total household expenditure on different 

items. Households spend part of their income on consumer goods either 

produced domestically, c(I,J) or imported, c(7,3). Certain part ofincome tfiey 

pay out as transfers, c(3,3) (for example, rural households supporting students 

in urban areas or urban workers sending remittances to retired parents in rural 

areas). After paying direct taxes, c(5,3) remaining is saved by the households, in 
I 

their capital account, c(6,3). Total expenditure by the households is given in · 

c(8,3). 

Column 4: Similarly~ firms use their receipts for paying di.vidends to households, 

c(3,4) and direct taxes- corporate taxes to the government, c(5,4). Remaining 

is saved as retained profits in c(6,4). Together these cells give us total receipts 

of the firms in c(8,4). 

Column 5: The total outlays of the government, c(8,5}, is in the form of 

expenditure on domestically produced goods, c(l,S), transfer payments to 

domestic households, c(3,5), and to firms, c( 4,5), interest payment to the rest of 

the world, c(7,5) and current account surplus, c(6,5). 

Column 6: The funds acquired by each institutions are in part transferred to 

other institutions as current expenditures in the manner. described in column 3,4 

and 5 above. Beyond this, they spent on capital goods supplied either by 

dorttestic production activities c(l,6) or by import c(7,6). Together these cells, 

with indirect taxes on capital goods, c(5,6) give us aggregate investment 

expenditure in the economy at market prices, c(8,6). 

Column 7: This column describes the total receipts from the rest of the world 

in the form of revenue from exports, c( I, 7); factor income, c(2, 7); non-factor 

income, c(l, 7), c( 4, 7), c(S, 7) and foreign savings in the form of balance of 

payments deficit, c(6, 7). The total of these cells gives us the total foreign 

exchange receipts, c(8,6). 

Column 8: This column gives the aggregate of different accounts as aggregate 
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demand(= aggregate output), c(l,8); total factor incomes, c(2,8)~ incomes of 

domestic institutions (households, firms, government after transfers, c(3,8), 

c(4,8) and c(S,8); aggregate savings, c(6,8) and total imports, c(7,8). 

3.3 The Disaggregated Financial Social Accounting Matrix for India 

Very few Social Accounting Matrices have been constructed for India. 

Pioneering work in this area is by Sarkar and Subba'Rao(1981 b).Handa and. 
~ 

Nigam (1990) have also constructed Social Accounting Matrices for three years 

viz, 1973-74, 1978-1979 and 1984-85. But all these matrices disaggregate only 

the current account of the economy. Since our study is concerned with financial 

sphere of the economy we have attempted a financial SAM (FSAM) for the year 

1983-84 which also has a disaggregated capital account (i.e. the detailed 

disaggregation of financial assets and financial institutions of the economy). To 

our knowledge, no such SAM has been constructed for India as yet. 

3.3.1 The Base Year 

The year 1983-84 has been chosen as the base year for our FSAM. The' 

choice of the year has been dictated primarily by the availability of data. Various 

national accounts are reconciled in the Social Accounting Matrix and, therefore, 

availability of these accounts for the latest year has been the guiding factor for 

the choice of the base year. National Accounts Statistics (NAS) are available tilt 

1995 and flow of funds accounts till 1991-92. But Input-Output Transaction 

Tables (I-OTT) have been constructed in India for the year 1983-84 which is the 

latest. There are also various other accounts, reference to which will be made 

from time to time during the construction of FSAM, which are available only for 

the year around 1983-84. Thus, the year 1983-84 _has been chosen as the base 

year. 

3.3.2 Sources of Data 

Consistency and reliability of the data are the two guiding factors for 
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choosing the data sourc~s. Main sources of data are National Accounts Statistics 

published by CS01
• Data on input-output has been taken from the I-OTT, 1983-

84 (CS0-1990) and data on sources and uses of financial transactions is 

available from Flow of Funds (FOF) Accounts (Reserve Bank of India (RBI) 

Bulletin- 1991 ). All the data for macro-variables has been picked up from NAS 

and all the micro-data available from different sources has been adjusted so as 

to match with the data on macro-variables available from NAS. 2 The reason for 

this exercise is that NAS is the only publication in our country which gives data 

regarding .all the macro-variables of the economy, and .consistency requirement 

in the formulation of SAM demands adjustment of data available from different 

sources. 

Many other publications of Government of ~ndia ana RBI have also, been 

utilized as secondary sources of data, reference to which is made below, at 

appropriate places. 

3.3.3 The Level of Disaggregation: 

The level of disaggregation of different accounts of a FSAM is determined 

not only by the issues one wants to address in the model but also by statistical 

expediency in terms of what data is available. Keeping these two factors in mind 

we have divided the FSAM into various main and sub-accounts, details of which 

NAS.-CS0-1991 publication has been chosen because it gives us the Ita test revised tigures' for the 
year 1983-84. There has been no further revision in this year data in Iuter publications ofNAS
CSO 

2 

In this process, entries of FSAM differed from the original published figures, at times by large 
magnitudes. However, this kind of adjustment and some simplifying assumptions (as will bt! 
noticed in the following pages) become unavoidable as the experience of other countries for 
which financial CGE models have been constructed (for survey of such models refer to chapter 
2) also points out. 

This kind of exercise, inspite of its drawbacks, is not without its advantages as it points 
out the inconsistencies in the existing data base of a country. It also indicates the need for makin{l 
concentrated and integrated efforts for building the data base related to various aspects of an 
economy in a consistent manner. Though manitudes of data available from FSAM on various 
aspects of an economy can not be regarded as precise on, they do give us the brood picture of the 
economy and the direction of change in the broad aggregates (if such matrices nrc constructed for 
a number of periods). 
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are given below : 

3.3.3.1 Classification of Production Activities: The Economy has been divided 

into two broad productive sectors viz.: agricultural sector and non-agricultural 

sector .. To keep matters simple and also as our emphasis is on the financial sector 

specification we do not disaggregate these sectors further. 

3.3.3.2 Classification of Factors of Production/Factor Payments: To analyze 

the production decision process adequately, the factors of production in the 

aggregated FSAM have to be divided further. In National Account Statisti~s. 

value added in the production process is classified to accrue to labour, capital 

(rent, profit and interest) and mixed Income of self employed. Thus we also 

disaggregate value added here in terms of labour, capital and self employed. 

In the category of returns to self employed we include, following N AS, 

own account workers and employees in receipt of unincorporated business net 

income. This consists of returns to labour services, to entrepreneurial activities, 

and to the deployment of capital owned by the self employed. There are 

considerable conceptual problems associated with distinguishing between returns 

to labour and returns to capital in the total income of this group of population. 

Along with this problem, there is also the problem of insufficient data on the 

ownership of assets in India which restricts us from attempting a calculation of · 

returns to non-corporate capital employed in each production activity. Therefore, 

following NAS, in preference to splitting the returns to self employed into labour 

and capital elements, we have adopted this composite factor as a seperate 

category of factor payment. 

3.3.3.3 Classification of Institutions/Economic Agents: Domestic institutions 

are classified into household sector, private corporate sector (including only non

financial firms), public sector (including government administration, 

departmental· enterprises and public sector non-departmental non-financial 

enterprises) and financial sector (including both private and public sector 

financial firm~). Besides, there is an account for the rest of the world (ROW). To 

provide a link between the flows in the real and financial sectors of the economy, 

we have divided the firms into non-financial corporate firms and financial firms. 
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These institutions/ economic agents are further disaggregated in the current 

·account and the capital account as foJiows: 

-Current Account: The public sector is further disaggregated in this account 

into the government sector, consisting of government ·administration . and 

departmental enterprises and the public sector non-departmental enterprises· 

(consists of only non-financial enterprises). 

-Capital Account: The most novel part of our FSAM is the disaggregated 

capital account. The combined capital account, which is the feature of the 

existing SAMs for India, is disaggregated to correspond to the current accounts 

of five institutions i.e. the hous~hold sector, the private corporate sector, the 

public sector, the financial sector and the ROW. This would allow us to explicitly 

model the portfolio behaviour of/ allocation by various institutions among 

various real as well as financial assets and liabilities. 

In this account, we do not distinguish between the government sector and 

the public sector non-departmental no~-financial enterprises in order that our . 
classification of institutions/ economic agents should match with that in the RBI

FOF. 

However, in the present study, financial sector is further disaggregated 

in the capital account so as to deal with the process of financial intermediation . 

explicitly. To allow for explicit analysis of the authority intervention in the credit 

market, a capital account for the Central Bank- the Reserve Bank of India (RBI) 

- is also separately defined. Also, we have further disaggregated th~ capital 
I 

acceunt of financial institutions into the capital account of Commercial and Co-

operative Banks (referred as the banking sector in the present exposition) and 

Other Finan9ial Institutions (OFis). This was done to take account of different 

nature of their liabilities. The demand deposits of the banking sector are 

considered money by the non-banking public, but this is not the case with the 

liabilities of the OFis. Therefore, changes in monetary policies directed towards 

these institutions and their assets and liabilities would have different effects on 

the economy. Also, there is a difference in the nature of the assets of these two 

types of financial institutions. The banking sector usually lends to the existing 
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well-established e~terprises for comparativ~ly short duration. On the other hand, 

the objective of the OFis, as most of them are term lending development banks, 

is promotional. They are supposed to finance risky but promising new ventures 

for long duration on comparatively soft terms. Such distinction among financial 

institutions especially becomes important when emphasis is on the study of the 

effect of monetary and fiscal policy changes on the markets for money and other 

financial assets and via them on the real sphere of the economy. 

In the capital account of our FSAM, we also differentiate between various 

assets/liabilities. 

3.3.3.4 Classification of Assets;. Physical assets are separated out from financial' 

assets. Financial assets are further divided into the following assets: 

-Monetary Assets: We have employed 'M3' as a money stock measure in our 

economy. This consists of 

(a) Cash in the hands of non bank public 

(b) Demand plus time deposits of the non bank public with the banking sector. 

-Non-Monetary Assets: 

A. Contractual Assets: these consist of provident funds and life funds. 

B. Non Contractual Assets: 

(a) Securities of the various institutions (private corporate securities, OFis', 

securities and the government securities) 

(b) Small Savings 

(c) Domestic loans and advances 

(d) Reserves with the banking sector 

(e) Foreign claims/Foreign assets 

(f) Other assets/liabilities3 

Various accounts of our FSAM are summarized in figure 3.3 and 3.4. 

3 

It is an established fact that the existence of informal financial market (curb market) dampens the 
desired effects of monetary policies and therefore, to take account of this we would have even 
liked to introduce assets of the curb market. But the non-availability of comprehensive and 
consistent data on this market has discouraged us from introducing it into the FSAM. And, 
therefore, the analysis is restricted only to the formal financial market. 
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Figure 3.3: Scematic Presentation Of Current Account Of The FSAM 
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Figure 3.4 : Schematic Presentation of Capital Account of the FSAM 
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3.4 Construction of the FSAM- 1983-84 for India 

The estimated financial FSAM for the year 1983-84 for India has been 

presented in Table 3 .1. 

The estimation procedure for each of the block and each cell of our FSAM 

has been described below. 

Various data sources, as mentio·ned earlier, ·have been used in the 

construction of the FSAM, 1983-84, for'India. These data sources are published 

by different organizations and there are large conceptual and methodological· 

differences in the estimation of various .economic variables. Differences in the 

values of various variables were. present not only in the publications of different 

organizations but also in the different publications and different issues of the 

same publication of the same organization. This leads to ~iscrepancies and 

inconsistencies in the totals of rows and columns of the FSAM. We have tried to 

remove and reconcile these discrepancies and inconsistencies by suitable 

adjustments. While adjusting these discrepancies we have taken, for the reasons 

mentioned earlier, the NAS data as giving control totals and adjusted the data . 

from other sources so that their total matches with the corresponding control. 

total. 

The FSAM is constructed in various stages and steps. At each stage of 

construction we have attempted to correct the inconsistencies that may have 

emerged in the earlier stages due to the use of data from different sources such 

as I-OTT, N,AS, FOF, etc. 

3.4.1 Current Account of the FSAI\f 

Stage I: Input-Output Block 

Step 1: Information on input-output transactions is available from the I-OTT, 

1983-84. These tables give Industry x Industry, Commodity x Commodity, 
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Industry x Commodity and. Commodity x industry Transaction Tables under 

different assumptions. We have chosen commodity x commodity tables because 

we are interested in knowing the impact of changes in the monetary variables on 

the prices and production of commodities at the disaggregated level. 

Step 2: As mentioned earlier, commodity producing sectors are divided into two 

sectors. Therefore, 60x60. commodity x commodity I-OTT, 1983-84 was 

aggregated into 2x2 commodity x commodity I-0 TT. 

Aggregation of 60x60 I-OTT, 1983-84 provides us with the data which 

can be used to fill the entries of 21c2 Input-Output block i.e. cells created by the. 

intersection of first 2 rows and 2 columns in the FSAM. 2x2 Input-Output, 

commodity x commodity matrix is given in table 3.3. 

Description of two sector matrix with the detailed composition of the 

sectors from the I-OTT, 1983-84, is given in Table 3.2. (Numbers in the brackets 

indicate the sector numbers ofthe 60x60 I-OTT, 1983-84). 

Stage II: Final Use (Expenditure) Block 

Step 1: I-OTT, 1983-84 also provides us with data on private final consumption, 

expenditure, government final consumption expenditure, gross fixed capital 

formation, change in stocks, exports and imports for 60· commodities. These are 

again aggregated into two commodities described above. 

Step 2: When we compare the aggregates of these final expenditure figures from 

I-OTT, given in Table 3.4, with NAS 1991 data figures for the same variables 

discrepancies arise. These discrepancies are due to different data sources as well 

as the use of different years of publication ofNAS by I-OTT than by us (i.e. NAS 

1991 ). Over the period of time NAS data have been revised. And, as noted 

earlier, we have used NAS 1991 figures which is the latest publication giving the 

revised figures for the year 1983-84. 

The extent of discrepancies, in different items of Gross Domestic Product 
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from the t~o data sources, can be seen from Table. 3 .4. 

From this table we can see that not only are there discrepancies between 

NAS and I-OTT but also between the gross domestic product and gross domestic 

expenditure .figures of NAS - 1991. Total discrepancy amounts to Rs.1~958 

crores. Sources of this discrepancy are as follows: 

(1) o·n account of final consumption expenditure [Rs.3,342 crores~ NAS 1991, 

p.I6]. 

(2) On account of gross domestic capital formation [Rs.(-)1,573.crores; NAS 

1991, p.l8]. 

(3) On account of export and> import [Rs.397 crores and Rs.208 crores · 

respectively; NAS 1991, p.20]. 

Data on government final consumption expendi~ure seems to be more 

firm. Therefore, while adjusting discrepancies on account of final consumption 

expenditure, we assume that there are no errors and omissions in the estimates 

of government final consumption expenditure and all the errors and omissions in . 
the consumption expenditure data arise due to errors and omissions in the 

estimates of private final consumption expenditure. 

Discrepancy arising on account of gross domestic capita!. \ormation [Rs. 

(-) 1,573 crores] has been allocated to gross fixed capital formation and change. 

in stocks on a pro rata basis (rates being proportion of each· of the items to total 

gross domestic capital formation). Thus, Rs.(-)1,461 crores (i.e. 92.87%) has 

been allocated to gross fixed cap~ tal formation and remaining Rs. (-) 112 crores 

is allocated to change in stocks. 

Export and import data has also to be adjusted for differences between the 

"figures of merchandise exports/ imports from the two sources viz RBI and 

DGCI&S" [NAS 1991, p.21]. Export then amounts to Rs.l3,536 crores 

[Rs.13, 139 crores+ Rs 397 crores] and import to Rs.17,883 crores [Rs.17,675 

crores + Rs 208 crores]. 

After making adjustments for these discrepancies the corrected data for 

the components of gross domestic expenditure is given in table 3 .5, col.2. 

Step 3: Comparing this adjusted data for the components of expenditure on 
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gross domestic product with I-OTT we can see the amounts of discrepancies 

(again given in Table 3.5) which have to be adjusted. 

For adjusting the data on private final consumption expenditure, gross 

capital formation, export and import we assume that the control total of these 

items is as given in table 3.5 under the heading "Data for SAM 11 [derived after 

adjustment to NAS data (col.2 of Table 3.4), step 2, in the manner described 

above]. I-OTT gives data on different items of final expenditure net of net 

indirect taxes. We assume that net indirect taxes are estimated accurately. The 

entire amount of discrepancy is then allocated to ·each category of final 

expenditure on pro rata basis; rates being proportion of each of1he items of final 

expenditure to total final expenditure as shown in I-OTT. The unadjusted final 

use matrix, the proportions as well as the amounts required for adjustments in 

this matrix, so that the data available after these adjustments become consistent 

with NAS 1991, are given in Table 3.6. 

Step 4: After these adjustments, we get the adjusted final use matrix at factor 

price. To get the same matrix at market price we have adjusted net indirect taxes 

to each commodity by the type of final use. Since information is not available on 

the allocation of indirect taxes on different commodities by the type of final use, , 

we have apportioned total net indirect tax on each type of good for final use in 

proportion to the amount of each type of good to the total amount under each 

type of final use category. 

The Final use matrix at factor price, amount of indirect taxes to be added 

to get the same matrix at market price and final use matrix at market price is also 

given in Table 3.6. 

Step 5: Information obtained in this form is used to fill the cells of the FSAM 

(Table 3.1) showing the expenditure on diff-:rent commodities by different 

institutions, namely, the household sector. the government sector and the ROW. 

Information on gross fixed capital formation and change in stocks is used to fill 

the celts showing the expenditure on capital account (i.e. investment). Cells 
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arising out of the intersection of production activities and the ROW are filled 

with the import data. Instead of showing the data on import of final good by 

institutions we have presented it under different commodity head because our 

representative consumer is assumed to consume a composite commodity 

(composite of domestic good and imported good). 

Step 6: Aggregating the intermediate consumption demand during the process 

of production with consumption and investment demand of different institutio~s. 

we get the total demand for different commodities i·n the economy. The last 

column of the real SAM in Table 3.1 gives us this. 

Stage III: Factor Payment Block 

Let us turn now to the distribution of gross value added (GVA) to 

different factors of production. 

In the intermediate (Input-Output) block we have seen the amount of 

intermediate input supplied to different commodities produced in the economy. 

During the process of production value is added over and above the value 

of intermediate inputs. This value generated during the production process is· 

then distributed to factors of production in the form of wages, interest, rent and 

profits. Following steps describe the estimation procedure for GV A and its 

distribution to different factors of production in the economy. 

Step 1: Amount of GV A during the process of production of different 

commodities is available from I-OTT, 1983-84. There is discrepancy worth 

Rs.908 crores in the estimate of GV A provided by I-OTT, 1983-84, and by NAS-

1991. This amount of discrepancy we added to GVA figures (as available from 

I-OTT) by different commodities in proportion to total GV A. This adjustment 

is given in Table 3.7. 

Step 2: GVA is distributed to the factors of production in the form of 
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agricultural wage income, non-ag~icultural wage income, agricultural non-wage 

income and non-agricultural non-wage income and income. of self employed. 

Distribution of net domestic product (NDP) to different factors of production 

is provided in the new series of NAS-Factor Incomes, 1994 (with base year 

1980-81 ). The amount and the proportion of NDP going to different facto.rs is 

presented in Table 3.8. Estimated proportions in Table 3.8 were then applied to 

NDP estimated, below, in step 3 of Stage III. The resultant distribution ofNDP 

among different factors of production is available from Table 3 .I 0. 

Step 3: Net Value Added (NVAJ is obtained by subtracting consumption of . 

fixed capital1 from GVA by each commodity group (see Table 3.9).2 

. . 
Step 4: We are interested in the distribution of GV A among different factor 

payments. But we have information only on the distribution of NV A among 

different factor payments. 

We know that consumption of~xed capital is financed from gross profits 

(which is a part' of the operating surplus) and the mixed income of self employed. 

We do not have any direct information on the amount of consumption of fixed 

capital financed from the gross profits and amount financed from the mixed 

income of self employed. But we do know that the profits arise in the organized 

sectors of the economy whereas the mixed income of ~he self employed in the 

unorganized sectors of the economy. NAS provides us the information on 

amount of NVA by the organized and the unorganized sectors. We aggregated 

this information and classified between our broad commodity groups. This is 

Information on the consumption of fixed capital is available from NAS-1991 which is presented 
in Table 3.9. 

~· .. 
The NVA figure obtained in this way for each commodity group is slightly different from that 
available from NAS-1991 data for the same commodity groups. This difference arises because 
we have used "adjusted" GV A data from I-OTT rather than G VA data from NAS-1991 for each 
commodity category. 
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presented in Table 3 .11. Proportion of NV A contributed by organized and 

unorganized sectors, calculated by us, are also presented in Table 3 .11. 

These proportions of NV A contributed by the organized and the 

unorganized sectors were then applied to consumption of fixed capital so as to 

estimate the parts of it which were financed from the profits (operating surp'lus) 

and the mixed income of self employed respectively. These estimates are 

tabulated in Table 3.12. Table 3.13 provides estimates of gross profits and gross 

mixed income of self employed which are gross of consumption of fixed capital. 

Distribution of GV A among different factor pa~ments, estimated under 

stage III is presented in Table 3.14. 
~ 

Stage IV: Income Block 

Different types of factor payments have to be distributed to the household 

sector, the private corporate sector, the financial sector, the government sector, 

the non departmental public enterprises and the ROW. 

Step 1: In our factor payments categories we have differentiated 'factor income 

of self employed' from other categories. This is a mixture of return to different 

types of factors of production. As pointed out earlier the distinction between the 

employment income and the profits (operating surplus) cannot be made in the 

case of income of persons working on their own accounts. Such incomes are, 

therefore, separately classified as mixed income of self employed. Only the 

income of (.orporate capital is recorded as non wage income in agricultural and 

·non agricultural sectors. The unincorporated capital income is directly attributed 

to the household sector which owns it, and this is done to keep the proper track 

of sectoral structure of informal capital ownership which does not have the 

mobility of corporate capital. 

Step 2: Wage income, both agricultural and non·agricultural, is also attributed 

to the household sector. 
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Step 3: On the other hand, non-wage income (operating surplus= interest+ rent+ 

profits) from both sectors, agricultural as well as non-agricultural, is attributed 

to the corporate non financial firms in private and public sectors, financial 

institutions and government in the manner described below. 

Total non-wage income is generated in the domestk economy as well as 

in the ROW. Non-wage income generated by the ROW is assumed to be non

agricultural non-wage income. 

Agricultural non-wage income in our economy amounts to Rs .. l ,684 

crores. Financial institutions do not generate any agricultural non-wage irtcome 

and, therefore, we distribute agricbltural'non-wage income only among corporate 

non-financial firms and government. 

Information on total non-wage income generated. in the public sector is 

available from NAS-1991. We have separated public sector. account intq three 

sub accounts viz. 

(i) Government Sector: which consists of 

(a) Admin~strative Enterprises 

(b) Departmental Enterprises 

(ii) Non-Departmental Non-Financial Public. Sector Enterprises 

(iii) Public Sector Financial Enterprises 

Departmental Enterprises include the RBI, which is a financial enterprise 

contributing Rs.42 crores to total GVA by the government sector. Since this 

amount is negligible (0.2%), we assume that all departmental enterprises are 

non~financial. Details ofGVA, its distribution into factor payments and division 

of gross non-wage income between agricultural and non-agricultural sectors are 

available fro!ll Table 3 .15. The total gross non-wage income by administrative 

departments is only from the non-agricultural sector. On the other hand, total 

gross non-wage income generated by .departmental enterprises is distributed 

between agricultural and non-agricultural sectors in proportion to the gross 

domestic product by departmental enterprises in agricultural and non-agricultural 

sectors respectively. Out of the total GVA by departmental enterprises, 

(Rs.6,591 crores), R.s.2,079 crores (i.e. 32%) is from the agricultural secto.r and 

the rest i.e. Rs.4,512 crores (68%) is from the non-agricultural sector. Applying 
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these proportions to the gross 'non-wage income generated by departmental 

enterprises, we get gross non-wage income from agricultural and 

non-agricultural sectors to be Rs. 617 crores and Rs.l ,310 crores respectively. 

Similar type of information for the public sector non-departmental 

enterprises, financial as well as non-financial, is compiled in Table 3 .16. Again, 

the proportion ofGVA generated in the agricultural sector, Rs.213 crores (1 %), 

and the non-agricultural sector, Rs.20,854 crores (99%), to total GV A, 

Rs.21,067 crores were applied to estimate the amount of non-wage incom~. 

(Rs.l2,055 crores) from agricultural, (121 crores)', and non-agricultural, 

(Rs.11,934 crores). 

Similar information can also be generated for the entire fina~Cial sector 

(private sector financial enterprises + pubJic sector financial enterprises) on the 

basis ofNAS- Factor Incomes, 1994, and.NAS 199l.(Refer to Table 3.17). 

Since the contribution of the unorganized sector in NVA in the financial 

.sector· is negligible (3%) we assume that the whole of consumption of fixed 

capital is from the organized sector and hence forms a part of the gross profits 

(operating surplus). 

The only sector for which gross non wage income from the agricultural 

and non-agricultural sectors has to be estimated is private corporate · 

non-financial sector. This is estimated as residual and presented in Table 3 .18. 

Till riow, we have distributed GV A and NV A in the domestic economy to 

domestic institutions/ agents. However, th~se domestic institutions also receive 

and transfer non-wage income from/to the ROW. In the absence of any other 

relevant information, we have distributed the non-wage income from the ROW 

among different institutions, in proportions in which they generate non-wage 

income in the domestic economy. We have also assumed that this non-wage 

income from abroad is only non-agricultural. After subtracting gross non-wage 

i~come generated in agricultural sector from total gross non-wage income we get 

non-wage income from non-agricultural sector which also includes the 

contribution of the ROW. Some non-wage income is transferred to the ROW by 

domestic institutions. We assume that this transfer is in proportion to their share 

in total non-wage income from non-agricultural activities. 
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All such transfers from/to the ROW are shown in table 3.19. 

Stage V: Income and Expenditure Accounts 

In this stage, we describe the estimation procedure for the estimates of 

income/ expenditure of different institutions. Partial information in this regard 

is available from NAS- 1991. For example, NAS- 1991 provides income and 

expenditure accounts of the public sector units. However, no information is 

available from this source as far as income and expenditure accounts of the 

private corporate sector are concerned. 

Institutions transfer income among themselves. As far as the public sector · 

is concerned, some estimates of transfers are available from NAS - 1991, but 

allocation of these transfers by different institutional categories is not available; 

We will estimate income and expenditure items of different institutions 

starting with the government .which, in the current account of our FSAM, 

consists of administrative departments and departmental enterprises. 

Step 1: Estimates of Components of Government Expenditure and Income 

Items of expenditure of the government sector for the year 1983-84 are , 

presented in Table 3.20. From this table, we see that government transfers 

property income to other institutions in the form of ·interest on public debt 

(Rs.3,739 crores) and other property income (Rs.474 crores). We do not have 

any information on allocation of this property income to different ins.titutions. In 

the absence of any direct availability of such estimates, we assume that the 

governmeflt sector transfers property income to different institutions in 

proportion to their claims on it in the form of government securities, treasury 

bills, small savings etc. Amounts of these claims by different types of institutions 

are shown in Table 3.21. This table is compiled from the Financial Balance Sheet 

for India for the year 198J-84 given in Table 3. 3 53
. 

3 

Financial Balance Sheet for India for the year 1983·84 is prepared by updating the Financial 
Balance Sheet for India for the year by Venkatachalam and Sarma ( 1977). Data on flows of each 
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From this balance sheet we see that. the amount of the claims of the 

private corporate sector on the government is negligible. Therefore, we assume 

that there are no transfers from the government sector to the private corporate 

sector. 

We have also assumed, following NAS, that the government sector does . 
not transfer any amount to the ROW on current account, (this is also assumed in 

NAS ) and all transfers to ROW are on capital account. 

Transfers to the public sector non departmental enterprises are Rs.43 

crores (estimated later). Remaining interest on public debt and other property 

income (Rs.4, 170 crores) is distributed betweeo remaining two sectors i.e. the 

household sector and the financial sector. From the Financial Balance Sheet for · 

India, as given in Table 3.35, we see that out of the two sectors, approximately 

80% of the claims on the government sector is by the financial sector and 

remaining 20% is by the household sector. Applying these percentages, we see 

that the share of the financial sector in the interest. on public debt and other 

property income is Rs.3,336 crores and that of the household sector is Rs.834 

crores. 

From Table 3.20 we see that the government sector transfers some 

amount which is not classified elsewhere (n.c.e.) [Rs.4,669 crores]. This item . 

mainly consists of grants to aided schools, scholarships and stipends, welfare of 

the weaker sections of the society etc., i.e. most of it is to the household sector. 

Therefore we assume that whole of it is transferred to the household sector. To 

maintain the accounting identity even the item "inter-government accounting 

adjustment" (which is a small amount) has been added to the transfers to the · 

household sector. Therefore, the total transfers to the household sector amount 

to Rs.4, 754 crores. If one adds part of interest on public debt going to this 

sector, total transfers from the government sector to the household sector 

become Rs.5,588 crores. (See Table 3.21). 

Distribution of interest on public debt and other current transfers from the 

financial asset from FOF, RBI is added to the stocks of financial assets at the beginning of every 
year to arrive at the estimates of financial stocks at the end of every year. 

130 ·. 



government to different institutions is given in Table 3 .21. 

We have also compiled the income account of the government sector on 

the basis ofNAS-1991 which is presented in Table 3.22. 

We know that the government sector gets Rs.3,074 crores in the form of 

non-wage income from its production activities. It receives Rs.506 crores from 

the household sector in the form of fees and fines. The receipts from the direct 

taxes amount to Rs.5,355 crores and those from net indirect taxes to Rs.20,866 

crores. All these items add up to Rs.29,801 crores. Since we know that total 

expenditure of the government sector is Rs.31,987 crores and the total 
' ' 

expenditure has to ~e equal to total receipts, we .assume that.Rs.2, 186 crores · 

(amount of discrepan~y between expenditure and re.ceipts) is the amount which 

the government sector gets as property income transfer from the various 

institutions ,in the proportions calculated below. 

Since we do not have any information on the amounts of property . 
transfersJrom various institutions, we again assume that they are in proportion 

of the government sector•s claims on other sectors in the form of financial assets. 

Again, we have made use of the Financial Balance Sheet to .estimate these 
' < -· 

proportions (see Table 3.23). The proportions estimated on the basis of. 

information contained in this Table were then applied to total transfer of 

property income (calculated as residual) to the government sector so as to get 

its institutional composition (see Table 3 .. 23). 

Step 2: Expenditure and Income Accounts of The Public Sector 

Non-Depart~ental Non-Financial Enterprises. 

We have seen that the public sector non-departmental non-financial 

enterprises get Rs.8,831 crores in the form of non-wage income. From the 

income account of these firms, as given in the NAS-1991, we see that they also 

get Rs.867 crores as property income from other institutions. We are interested 

in the contribution of different sectors in this property income. 

In order to find the contribution of different institutions in the property 
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income of this sector, we have made use of the combined balance sheet· of 

selected operating government companies, for the year 1978-79, available from 

the RBI Bulletin, 1982. RBI publishes such balance sheets from time to time. The 

year 1978-79 is the one nearest to 1983-84 for which such estimates.are 

available. Since in this balance sheet, the institutional distribution is available 

only for investment, we have distributed the total property income r~ceived by 

this sector in proportion to its investment in the shares and securities of different 

institutions. Part of the balance sheet from the RBI Bulletin, 1982, which sho~s 

the amount of investment by government companies in .. shares and securities of 

different institutions, is presented in Tahte 3 .24. From this Table we see that it 

mostly invests in ·government (5%) and industrial securities (95%). Applying the 

proportions available from the above Table to total transfer. to this sector we get · 

that Rs.43 crores are from the government sector (5%) and Rs.824 crores from 

the private corporate sector (95%). 

Total income of the public sector non-financial non-departmental 

enterprises then amounts to Rs.9,698 crores (Rs.8,831 crores as non-wage 

income+ Rs.867 crores as property income from other institutions). 

We take the total income figure to be the control figure for the public 

sector non-departmental non-financial enterprises and adjust expenditure figure · 

to this. 

Items of expenditure for this type of enterprises are direct taxes Rs.l,239 

crores (NAS, 1991 ), transfer to the government sector Rs.l ,640 crores 

(calculated earlier). Its gross saving amounts to Rs.2,930 crores. The total of 

these items is Rs.5,809 crores and therefore there is a discrepancy ofRs.3,889 

crores bet..veen receipts and disbursements of this sector, which has to be 

allocated to different sectors. In this task, we have again made use of the 

information available from the balance sheet of government companies for the 

year 1978-79 published in the various issues of RBI Bulletins and the FOF 

accounts again published in the RBI Bulletins. The combined balance sheet gives 

the detailed institutional classification only for borrowing. The two major lenders· 

for this sector are the financial sector and the government sector. Out of the total 
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tending by the two institutions •. 25% is by the financial sector and the remaining 

75% is by the government sector. 

Another major item ofliability of this sector is paid up capital. We have 

studied the FOF account for the institutional ownership of this paid up cap~tal. 

The major holder is the government sector. 

On the basis ofthe above information, we can conclude that the major 

claimers in' the property income, transferred by this sector, are the government 

sector and the financial sector. From the government account we have seen that 

the government sector gets Rs.l,640 crores from this sector. The remaining 

amount of the property income (Rs.3,889 crores), we assume, is transferred to 

the financial sector. 

Income and expenditure accounts of the public sector non-departmental 

enterprises are presented in Table 3.25. 

Step 3: Estimates of lntome and Expenditure Atconnts of the Financial. 

Institutions 

From the earlier accounts of our FSAM, we know that the financial 

institutions receive Rs.3,126 crores in the form of non-wage income, Rs.3,889 

crores as property income from the public sector non-department non-financial 

enterprises and Rs.3,336 crores from the government sector as property income. 

To have some idea about the major receivers of financial assistance from 

the financial institutions in the form of investment in securities and loans and 

advances and other assets, we again made use of the Financial Balance Sheet for 

India as presented in Table 3.35. From this Table, we see that the claim of the 

financial sec~or on the private corporate sector and on the household sector 

amounts to approximately 40% of its total claim on all the institutions. The 

remaining 60% claim is on the government sector and on the public sector 

non-departmental non- financial enterprises, 

We have already seen that a total ofRs.7,225 crores is transferred from 

the government sector (Rs.3,336 crores) and the public sector non-departmental 

non-financial enterprises (Rs.3,889 crores). If we assume that Rs. 7,225 crores 

are 60% of the total property income of the financial sector, then, 40% of the 
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total property income will be Rs.4,817 crores. 

From the Financial Balance Sheet for India we see that the claim of the 

financial sector on the private corporate sector is approximately 70% and that 

on the household sector it is approximately 30%. Therefore, the contributi?n of 

the household sector is estimated to be Rs.l ,445 crores (30%) and that of the 

private corporate sector to be Rs.3,37.1 crores (70%). 

Adding the non-wage income ofRs.3,126 crores and the property income 

ofRs.12,042 crores, we get the total receipts of the financial sector as Rs.l5, 168 

crores. 

We have taken the estimate of income of the financial institutions as given · 

and adjusted expenditure figures to get total incor:ne equal to total expenditure. 

Let us turn to the estimates of it~ms of expenditure ·of the financial sector. 

The financial sector consists pfprivate as well as public sector institutions. While 

we do have some estimates of items of expenditures of the public sector financial 

institutions, we do not have any idea about such items for the private sector 

financial institutions. Therefore, from the information available on the public 

sector financial institutions, we have tried to estimate the items of expenditure 

of the public sector financial institutions. First, we estimate the total direct tax. 

payment by the financiarinstitutions. From the NAS-1991, we know that direct 

tax paid by the public sector financial institutions is Rs.626 crores. We also kno~ 

(from NAS, 1991) that the contribution of the public sector financial institutions 

in tbe total NV A by the banking and financial sector is 83 percent. 

We assume that direct tax payment is in proportion to the NVA\ and 

therefore dir_ect tax payment by the private sector financial institutions is equal 

to Rs.l28 crores. Total tax paid by the financial institutions is then estimated to 

be Rs. 754 crores. 

From NAS-1991, we know that gross saving by the public sector financial 

4 

Alternatively, it may have been p~eferably assumed that the direct tax payment is in proportion 
of operating surplus. However, this would not affect the income of the financial sector by even 
0.5%. 
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institutions in the year 1983-84 is ~s.l,972 crores. Again we have assumed that 

saving by the private sector financial institutions is in proportion to their 

contribution in the NV A by the financial sector. This gives us the estimated 

saving of the private sector financial institutions to be Rs.404 crores. Therefore, 

total.estimated saving of the financial sector is Rs.21376 crores5
• 

The total receipt of this sector, as estimated earlier is equal to Rs.IS, 168 

crores. A part of this, Rs.754 crore~, is utilized to pay direct taxes and Rs.2,376 

crores are saved. We have seen earlier that Rs.306 crores (see Table 3.22) is 

transferred to the government as property income. Af~er allocating these items 

(a total amount ofRs.3,436 cro~es) an amount ofRs.ll,732 crores remains to 

be allocated. This, ~e assume, is transferred to. the non-government domestic 

institutions in proportion to their claims on the financial institutions. 'From the 

Financial Balance Sheet for India we see that out of the total claims on the 

financial sector by non-government institutions, 3% is by the private corporate 

sector and the remaining 97% is by the household sector. Using these 

proportions, the transfer to the household sector, worked out to be Rs.ll ,3 80 

crores and that to the private corporate sector to be Rs.352. crores. 

Estimates of income and expenditure accounts for this sector are 

presented in Table 3 .26. 

Step 4: Estimates of Income and Expenditure Accounts of the Private 

Corporate Sector 

We Know that the private corporate sector receives Rs. 8, 986 crores from 

the production activities in the form of non-wage income. It also getsRs.352 

· crores from the financial institutions in the form of property income. Thus, its 

total receipt amounts to Rs.9,338 crores. 

The amount of expenditure on different items by the private corporate 

sector is calculated as residual. 

5 

This saving we hove distributed among the RBI, the banking sector und the OFis. 
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The private corporate sector uses its receipts to pay direct tax. Total 

direct tax payment in the economy is Rs.S,355 crores. Total direct tax paid by 

the institutions other than the private corporate sector is Rs.4,8SS crores. 

Residual amount ofRs.SOO crores, we assume, is paid by the private corporate 

sector as direct tax. 

The private corporate sector also saves in its capital account. We know 

that the total gross saving in the economy is equal to Rs.41,488 crores. 

Contribution of institutions other than the private corporate sector is eq~al to 

Rs.38,720 crores. We assume that the rem.aining amount i.e. Rs.2,768 crores is 

saved by the private corporate s-ector.· 

From the earlier accounts of our FSAM, we see that the private corporate 

sector pays Rs.l31 crores to the government in the form of property income. 

Property income is ·also paid to the financial sector and the public sector 

non-departmental non-financial firms, which amounts to Rs.3,3 72 crores and 

Rs.824 crores respectively. Th.e total disbursement in the above form is Rs. 7,593 

crores. Which leaves a discrepancy ofRs.1,743 crores between total receipts and 

total disbursements. We assume that Rs. I, 7 43 crores are transferred to the 

household sector in the form of property income. Estimated income and 

expenditure accounts of this sector are presented in Table 3.27. 

Step 5: Estimates of Income and Expenditu~e Accounts of the RO\V. 

These accounts are constructed on the basis of information available from 

NAS-1991, and presented in Table 3.28. 

The components of income of the ROW are non-agricultural non-wage 

income, Rs.l,350 crores; non-agricultural wage income, Rs. 72 crores; transfer 

payments from the household sector, Rs.ll crores, receipts from imports, 

Rs.l7,883 crores. These together amount to total income of this sector, 

Rs.l9 ,316 crores. 

On the other hand, ROW spends Rs.13,536 crores on exports, and pays 

wage and non-wage income amounting to Rs. 9 crores and Rs.469 crores 

respectively (which are assumed to be from the non-agricultural sector). It also 
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froo t.~ ea.rller att®nts of our FSA.l\f.. 'We see that the pri'Vtte corporate 

l~-:.~r ~l:JS hIll c:rores to the .£;0\'t'tnment in the form of property income.. 

:>r>:! ;ertr tat\...-ome is dso paid to the financi:d sector and the publit setto.r 

:::-:~~~:~;Irt;:n~nta.l nQr&--finlncid firms,. which amounts to Rs..l~l72 c:rores and 

isS:_. crores ~\:ely, ll:e tota.l d:isbursemtnt an the tbo\--e form is Rs.1,.S93 

~ \\l!icll r~ttS ~ discrepancy cfRs.l .. 74l crores between total reeeipts and 

~;:11 &!!u~ents.. \\"e assume t!tat Rs... 1,743 crores are transferred to the 

~·J::s:ef:.atJ :sa:tor ltl t!te form or property income.. Estimated income and 

:t-;c.£tune llttcunts of this setter are presented in Table 3.11. 

;ttp 5: l:stimstu of Jacome aad I:J.ptnditun Attounts oftht RO\V 

ncse llcaltmts ue co.ns:tructed on the b:tsis of information available from 

;.\S-lg,9J ... and presented in TaMe l.2S, 

The components of income of the RO\V are non-agricultura.l non--wage 

:,.:~:::.e., h 1,.350 crores;; non.agricurtun.l wage income.. Rs. 72 erore~ transfer 

·1 !r::ttr:ts from the housdtotd sector. Rs. II c:rores,. reeeipts from imports.. 

ts.l7,.lS:l croru_ These together amount to total income of this sector., 

Lil9~3 16 crores,. 

Oa the cther hlnd. ROW' spends Rs.IJ,S36 crorts on exp.ort~ and pays 

•l z:e a..."tJ lt'\llll-wa~e income amounting to Rs...9 crores and Rs.469 crores - -
e:5;«tn~y (which ue assumed to be from the non-agricultural sector), lt also 
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transfers some income (Rs.2,785 crores) to the household sector. Saving of this 

sector( deficit on the current account of balance of payment, also called foreign 

savings) is Rs.2,5 17 crores. Together, these give us total disbursements by the 

ROW equal to Rs. 19,316 crores which are equal to total receipts. 

'. 

Step 6: Estimates of lncom~ and Expenditure Accounts of the Household 

Sector 

From earlier accounts of our FSAM, we see that the total receipts in the 

form of mixed income of selfemployed for the household sector is Rs.99,788 

crores. The household sector also receives wage income of Rs. 13,196 crores and 

Rs.48, 778 crores from agricultural and non-agricultunil activities respectively. 

(Though part of the non-agricultural wage income goes to the ROW, the 

household sector receives some non-agricultural wage income from the ROW). 

Transfers from ·othe~ sectors are as follows: Rs.l, 743 crores from the private 

corporate sector, Rs.ll,380 crores from the financial sector, Rs.5,588 crores. 

from the government sector and Rs.2, 785 crores from the ROW. Together these 

give us the total income of the household sector equal to Rs.l83,258 crores. 

For estimating the expenditure account of the household sector we make 

use of information available from NAS-1991 and I-OTT, 1983-84. 

From the earlier accounts of our FSAM we know that the household 

sector spends RsJ,49,307 crores as private final consumption expenditure. From 

NAS 1991, we know that Rs.2,862 crores are paid to the government in the form 

of direct tax and Rs.506 crores as fees and fines. Rs.ll crores are transferred as 

remittances abroad. Transfers to the financial sec~or are Rs 1,445 crores and that 

to the government sector Rs.l 08 crores. Rs.29,0 18 crores are the gross saving 

of the household sector. Together these give total expenditure. (including gross 

saving) by the household sector amounting to ~s.1,83,258 crores, which equals 

the total income of this sector. Income and expenditure accounts of the 

household sector are presented in Table 3.29. 
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3.4.2 Capital Account of the FSAM: 

The capital account of our FSAM has accounts for assets- (financial as 

well as physical), financial liabilities, saving and for the institutions/ agents 

participating in the money and capital markets. Disaggregated assets and 

institutions in the capital account has already been listed. For const~ucting the 

. accounts of financial assets and liabilities we have made use ofFOF accounts of 

India for the year 1983-84, published in RBI Bulleti~, 199.1. 

We construct below the capital account of our FSAM in three stages. 

Stage I is used to construct the accounts of financial assets and liabilities 

whereas stage II describes the construction of physical assets (investment) and . 
saving accounts in the economy. Stage III balances the capital account of our 

FSAM. All the figures are in flow terms. 

Stage 1: Estimate of Flows of Financial Assets and Liabilities 

Step 1: Ba!-~ic data on flow offunds from RBI Bulletin, 1991, was ~rst tabulated 

in the matrix form for various assets/liabilities for different institutions and is 

presented in Table 3.306
• 

In any economy, not only the aggregate amount of total sources and uses 

of financial funds must tally but the same must also hold for each type of asset 

and liability. But from the basic FOF matrix, presented in Table 3.30, we see that 

there are discrepancies in the total for each type of asset and liability. In total, 

this discrepancy is around 4% but there are wide ranges for different types of 

assets - varying from ·no discrepancy for the small saving and life funds to IS% 

~~the instituf:on wise detuils of"dcposits" nrc not available from Table 3.30, we have presented 
11m Table 3J 1. . 
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of aiscrepancy in case of total investment in the form of shares and securities. 

The discrepancy between sources and uses for different assets arises due to 

unidentified financial transactions. Even in the identified transactions there is a 

divergence due to differences in valuation, timing and the reliability of the 

reported figures and the method of estimation. Theref~re, the FOF accounts just 

give broad indication of the act,'!al financial flows in the economy. But still they 

can be used to study the structure of the financial flows. 

As ~he total amount of discrepancy appearing under unidentified assets 

is much less under "uses" than under "sources", we h~tve taken "uses" data as 

given and adjusted the sources data in such a way that the total of "sources" 

equals the total of "uses". Details of adjustment in each item are given below_. 

Such an exercise can also be carried out by taking sources data as given and 

adjusting the uses data. 

Step 2: Various assets categories are aggregated/ disaggregated so as to match 

the various assets categories used in our model7 and the capital account of our 

FSAM. We have kept only those assets as separate cat~gories for which we have 

given behavioural explanation in our model. Other assets, which are not 

important from the point of view of our study are clubbed with the "other assets 

not classified elsewhere". This type of aggregation would simplify the exposition 

of the model developed in chapter 4. 

There are certain identified/ unidentified assets for which origin and/ or 

destination is not available from the FOF. These assets are also clubbed with 

"other assets". To balance the matrix, origin and/ or the destination of these 

assets is specified as "unidentified agent". There is no other reasonable way to 

distribute the amount under unidentified assets among identified assets. (As an 

exercise, we tried to adjust the amount with unidentified agents under deposits, 

investment ~nd loans & advances to the identified agents on pro rata basis. The 

amount with these unidentified agents is sometimes very large and the 

For the details of the model see chapter 4. 
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dist!ibution on pro rata resulted in large changes compared to the . original 

figures). 

Various assets categories highlighted in our FSAM are as follows : 

Money in our model is defined as "M3". It con·sists of cash in hand with . 

. the non-banking public, deposits of the non- banking public v.;:ith the ba.nking 

sector (i.e. commercial and co- operative banks) and the "other deposits" with 

the RBI. • 

Deposits of the banking sector with the RBI are termed as reserves of the 

banking sector with the RBI. 

Private corporate securities in our model consist of shares and debentures 

issued by the private corporate sector and the deposits with the private corporate 

sector. 

Contractual saving is sum of life funds and provident funds of FOF matrix. 

In our FSAM, we do not differentiate among different types of foreign 

assets (except the deposits with the RBI and the banking sector which is a part 

of the money as defined above) and club them under "foreign claims"/ "foreign 

assets". This consists of loans and advances, investment in securities and other 

claims of foreigners. 

Definitions of other assets are same as they are given in FOF. 

Step 3: As mentioned above, the assets which have not been given behavioural 

explanation or are not policy variables are clubbed under "other assets". These 

"other assets" vary from agent to agent. We describe below the various asset 

categories highlighted in our FSAM for different economic agents. 

Flow of cash (Rs.2, 776 crores) and deposits with the banking sector 

(Rs. 7,967 crores) of the household sector forms a part of money in the economy. 

The household sector invests in private corporate securities which consist of 

. investment by the household sector in the shares and debentures of the private 

corporate sector, Rs.333 crores, plus the deposits with the private corporate 

sector, Rs.426 crores. Thus, the total amount under this category amounts to 

Rs.759 crores. Investment in the securities of the OFis by the household sector 

(Rs.268 crores) is gaining importance in recent years and, therefore, has been 
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identified as a separate category in our model.. On the other hand, investment in 

the securities of the banking sector, Rs.l20 crores, have declined in importance 

and, therefore, we have not identified it as a separate category. We have clubbed 

the amount under this with "other assets" of the household sector. As the 

investment in government securities, Rs.l29 crores, form very small amount of 

total uses of funds of the household sector we have clubbed this amount also 
" with the "other assets" of the household sector. Another important item for the 

household sector is small savings (Rs.l, 765 crores). Investment in "contractual 

savings" by the household sector is equal toRs. 4,430 crores (constituents of 

which are life funds, Rs. 1,376 crores and provident fund Rs.3,054 crores). All 

other uses of funds by the household sector have been clubbed with "other 

assets" of the household sector. With this categorization of uses of funds, flow 

of "other assets" amounts to Rs. 773 crores (this is the sum total of bank 

securities, Rs.l20 crores, government securities, Rs.129 crores, compulsory 

deposits with RBI, Rs.82 crores, trade debt, Rs.(-) 164 crores (Rs.(-) 176 crores 

of it belongs to the private corporate sector and Rs.l2 crores to the OFis), 

deposits with the OFis, Rs.306 crores, and deposits with the government sector, 

Rs.300 crores). 

All sources of funds for the household sector such as loans from the 

·banking sector (Rs.4, 704 crores)1
, loans from the OFis (Rs.462 crores), loans 

from the RBI (Rs.l crores), the private corporate sector (Rs.64 crores) and the 

government sector (Rs.203 crores) have been clubbed by us under "other 

liabilities". Thus total amount under "other liabilities" is Rs. 5,434 crores. 

Addition to money with the private corporate sector is Rs. 509 crores. 

Cash component of it is Rs.39 crores and deposits Rs.470 crores. As other uses 

of funds of the private corporate sector such as government securities, Rs. 9 

crores, deposits with the government sector, Rs. 250 crores, OFI securities, Rs. 

Loans from the banking sector to the household sector is a large amount. However, most of the 
loans to this sector such as loans to the small establishments, farming sector come under priority 
lending. Hence, we assume that loans to the household sector from the honking sector is on 
exogenous- policy variable and club it with "other assets". 
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75 crores, bank securities, Rs.( • )5 ·Crores, other securities, Rs.22 crores, loans 

to the household sector, Rs.64 crores, other loans and advances, Rs.757 crores 

and "other unidentified assets", Rs.20 crores, are of minor importance in our 

model we have clubbed them under ~·other assets", which then amounts to Rs. 

1,192 crores. Flow of foreign assets with the private corporate sector is Rs.18 

crores. 

Major sources of funds fo.r the private corporate sector are private 

corporate securities, Rs.l,362 crores, loans from th~ banking sector, Rs.l ;167 

crores, loans from the OFis, Rs 111,066 crores. Other domestic.sources offuhds 

clubbed under "other liabilities" amounts toRs. 740 crores, (loans from the RBI, 

Rs.3 crores, loans from the public sector, Rs.133 crores, trade debt from the 

household sector, Rs.(-) 176 crores and investment by the public sector, Rs.146 

crores and by the· banking sector, Rs.31 crores in private corporate securities.) 

As investment by the public sector in vario.us financial assets is of minor 
. . . 

importance from the point of view of our study, we have clubbed all the domestic 

assets of the publi~ sector in "other assets" and all types of "foreign· assets" 

under "foreign asset" categories. Thus, "other assets" ·of the public sector 

amounts to Rs.l,489 crores and "foreign assets" of the public sector amounts to 

Rs.(-)298 crores. 

Major sources of funds for the public sector are government securities 

~eld by the RBI, Rs. 794 crores, the banking sector, Rs.2,070 crores, the OF Is 

Rs. 1,841 crores; small savings from the household sector, Rs.l, 765 crores; 

contractual saving from the household sector, Rs.1, 155 crores. "Other liabilities" 

of the public sector, Rs.4,513 crores, is the sum total of investment in 

government securities by the household sector, Rs.l29 crores, and the private 

corporate sector, Rs.9 crores, small savings by the OFI.s, Rs.644 crores, deposits 

with the public sector by the banking sector, :R s.( • )9 crores, the OFis, Rs. 956 

crores, the private corporate sector, Rs.250 crores, and the household sector, 

Rs.300 crores and the loans from the banking sector, Rs. 1,606 crores and the 

OFis, Rs.637 crores and other claims of the RBI, Rs.(-)9 crores: 
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In the capital account of our FSAM, the fina~cial sector has been 

disaggregated into the RBI, the banking sector and the OFis. 

Major usesoffunds for the· RBI are loans to the ban~ing. sector, Rs. 680 

crores, loans to the OFis, Rs. 533 crores and credit to the public sector in the 

fonn of government securities, Rs. 794 crores. Investment in "other domestic 

assets" is Rs.(-}6 crores (which is the sum total of currency Rs.(-)9 crores, bank 

securities, Rs.{-)1 crores, loans to the private corporate sector Rs.3 crores, 

loans to the household sector, Rs .. l crore). Foreign assets of the RBI amount to 
II\ 

Rs.1,233 crores. 

Sources of fund for the Rei are: Money, Rs.3,261 crores (cash, Rs.2, 796 

crores and deposits, Rs.465 crores), Reserves and Balances of the banking 

sector, Rs.2,948 crores (which consists of cash, Rs. 131 crores plus deposits, 

Rs.2,817 crores9
), "other liabilities'~, Rs.(-)3,514 crores (compulsory deposits, 

Rs.82 crores, cash, Rs.75 crores, government deposits with the RBI, Rs.(-)3,671 

crores) and foreign liabilities, Rs.l,339 crores. 

The banking sector's uses of funds consists of balances with the RBI, Rs. 
' 

2,948 crores, investment in government securities, Rs. 2,070 crores, OFls 

securities, Rs. 928 crores, .loans to the private corporate sector, Rs.l, 167 crores. 

All other assets have be.en clubbed together and put under "other assets". Total 

of "other assets" of the banking sector is then Rs. 7, I 18 crores {This consists of 

investment in privat~ corporate securities, Rs.3l. crores, "other securities, Rs.9 

crores, loans to the public sector Rs, 1,606 crores, the OFis, Rs. 7 crores, and the 

household sector Rs.4, 704 crores, deposits with the public sector, Rs.(-)9 crores, 

"other deposits"; Rs.18 crores, and other unidentified assets, Rs.752 crores). 

Foreign assets of the banking sector totals to Rs.221 crores. 

Sources of finance for the banking sector are money, Rs. 9,204 crores (all 

in the form of deposits), loans from the RBI, Rs.680 crores, .loans from the OF Is, 

For simplification we have assumed that cash and deposits of the bonking sectors are kept with 
the RBI. 
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Rs.794 crores, and "other domestic liabilities", Rs.808 crores ("other domestic 

liabilities" consists of deposits from the public sector, Rs~361 crores, loans from 

the public sector, Rs. 15 crores, investment in the banking sector securities by 

the RBI, Rs.(-) 1 crores, the OFis, Rs.268 crores, the private corporate sector, . 

Rs.(-)5 crores, the public sector, Rs.50 crores and the household sector, Rs.I20 

crores). 

Uses of funds for the OFis are as follow: Money, Rs.l44 crores (Cash 
.. 

Rs.(-)19 crores plus deposits wit~ the banking sector, Rs.229 crores and deposits 

with the RBI, Rs.(-)66 crores), loans to the banking sector and the private 

corporate sector are Rs. 794 crores, Rs.l,066 crores respectively and investment 

in government securities, Rs.l ,841 crores. Uses of funds in "other domestic 

assets" amounts to Rs.3,999 cores (private corporate securities, Rs.603 crores, 

banking securities, Rs.268 crores, other securities, Rs.l68 crores, deposits with 

the public sector, Rs.956 crores, other deposits, Rs.(-)1 crores, loans to the. 

public sector, Rs.637 crores, loans to the household sector, Rs.462 crores and 

other loans and advances, Rs.54 crores, small savings, Rs.644 crores,· and other 

unidentified assets, Rs.208 crores). Foreign assets amounts· to just Rs.58 crores. 

Main sources of funds for the OFis are investment in OFis securities by 

the banking sector, Rs.928 crores and the household s~ctor, Rs.268 crores; loans 

from the RBI, Rs.533 crores, contractual savings, Rs.3,275 crores and "other 

domestic liabilities", Rs.l, 106 crores (this consists of investment in OFI 

securities by the private corporate sector, Rs. 75 crores, and the public sector, 

Rs. 251 crores, loans from the banking sector, Rs. 7 crores, the public sector, 

Rs.455 crores>deposits by the household sector Rs.306 crores, trade debt from 

the household sector Rs.l2 crores). Foreign liabilities of the OFis amount to 

Rs.95 crores. 

Money with the ROW amounts to Rs. J ,069 crores (deposits with the 

banking sector, Rs.538 crores and deposits with the RBI, Rs.SJI crores). All 

other assets of the ROW, as they do not play any important role in our model, 

have been grouped together and amounts to Rs, 1,95 5 crores (government 
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securities, Rs.l4 crores, private corporate securities, Rs.4 crores, loans to the 

RBI, Rs.l,339 crores, loans to the OFis, Rs.95 crores, loans to the private 

corporate sector, Rs.(-)72 crores, loans to the public sector, Rs.l,lOl crores and 

other unidentified assets, Rs.(-)526 crores). 

Total sources of funds for the ROW are Rs.l ,232 crores (deposits with 

the ROW by OFis, Rs.28 crores, by the public sector, Rs.81 crores, investment 

in foreign securities by the RBI, Rs.1,233 crores, by the OFis, Rs.6 crores, by 

the private corporate sector, Rs.18 crores, loans to the ROW by the public 

sector, Rs.(-)1,032 crores, by the,OFis, Rs.24 crores, other foreign assets ofth~ 

public sector, Rs.653 crores and of the banking sector, Rs.221 crores). 

Stage II: 

Stage I has been utilized to show the volume and direction of financial 

flows. In stage II we estimate the total amount of investment in physical assets 

and saving. 

Step 1 : From the real account of our FSAM we have saving figures for the 

household sector, the private corporate sector, the public sector non

departmental enterprises, the government sector, the financial sector and the 

ROW. 

To get the public sector saving, we have added the saving of the non

departmental enterprises and the government sector. On the other hand, in the 

capital account of our FSAM, we need disaggregation of saving of the financial 

sector among the RBI, the banking sector and the OFis. 

To disaggregate the financial sector saving among the RBI, the banking 

sector and the OFis, we have assumed (for simplification) that the RBI does not 

have any saving. Total saving of the financial sector is then allocated to ·the 

banking sector and the OFis in the proportions in which they appear in FOF, RBI 

Bulletin, 1991. The total saving by the banking sector and the OFis, as shown in 

the RBI Bulletin, Jan.1991 (p.6) is Rs. 1,675 crores. Share of the banking sector 

in this is 0.52 and that of the OFis is 0.48. We apply these proportions to 
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distribute the tota~ saving of Rs.2,376 crores (as estim.ated in the earlier 

accounts of our FSAM) between the banking sector and the OFis. Thus, we get . . 
saving by the banking sector as Rs.l,236 crores and that of the OFis as Rs.1,140 

crores. 

Step 2 : To estimate the amount of investment by different institutions, we 

constructed capital formation matrix by type of institutions. ~n constructing this 

matrix use is made ofNAS, 1991. The basic capital formation matrix is presented 

in Table 3.32. Statement 31 and statement 32 ofNAS- 1991, give information 
'.'· . 

on gross capital formation and net capital formation in the public sector by 

different institutions (i.e. administrative departments, departmental enterprises 

and non-departmental enterprises). Amount of consumption of fixed capital by 

different institutions in the public sector is available from capital finance 

accounts of these institutions given in NAS-1991. Similarly, information on gross 

fixed capital formation and change in stocks is available from these accounts on 
. . 

the public sector. Capital fo;mation by the non-departmental enterprises has been 

divided into the non-departmental financial enterprises and the non-departmental . . . 

non-financial enterprises. The sum total of·capital formation by administrative 

departments, departmental enterprises and non-departmental non-financial 

enterprises is termed as capital formation by the public sector. 

As far as capital formation by the private corporate sector and the 

household sector are concerned, statement 19 and statement 20 of N AS- 1991 

have been utilized. 

We have to divide the total amount of gross fixed capital formation, 

change in stocks, gross capital formation, consumption of fixed capital and net 

capital formation in the private corporate sector between the non-financial 

private corporate firms and the financial private corporate firms. For this purpose 

we have made use of information available on gross fixed capital formation, 

change in stocks, and gross capital formation from statement 20 of N AS- 1991 

which gives the required data by industry of use. Thus, for the entire banking and 

insurance sector, gross fixed capital formation is Rs.J S 1 crores. Subtracting the 

contribution of the financial enterprises in the public sector, Rs.l92 crores, we 
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get the amount of gross fixed capital formation by the financial private corporate · 

firms to be Rs.· 159 crores. Similarly, change in stocks· in the banking and 

insurance sector is Rs.l3 crores and, therefore, after subtracting the share of the 

financial public sector firms we get change in stocks in the financial private 

corporate firms to be Rs.(-) I crores. As far as gross capital formatio_n is 

concerned, total of it in the banking and insurance industry is Rs.364 c.rores. 

Again, subtracting. the contribution of financial enterprises in the public sector, 

Rs.206 crores, from this, we shaH get the amount o~ gross capital formation by 

the financial private corporat; firms, which is then. Rs.l 58 crores. From 

statement 69 of NAS- 1991, we see that consumption of fixed capital in .the . 
banking and insurance industry is Rs.l 06 crores. Deducting the amount of 

consumption of fixed capital by the public sector financial enterprises (i.e. Rs.S9 

crores) we get the consumption of fixed capital by the private sector financial 

enterprises as Rs.47 crores. Then the net capital formation by the private sector 

financial enterprises is Rs.lll crores. 

Subtracting the capital formation by the private sector financial 

enterprises from the total capital formation b~ the private corporate firms we get 

the capital formation by the private corporate non-financial firms. 

After making all the above adjustments, the rearranged capital formation 

matrix is given in table 3.33. 

The capital formation by the financial sector has to be further divided 

a.mong the RBI, the banking sector and the OFis. In the absence of any relevant 

information and for simplification we have assumed that the RBI is not engaged 

in capital formation. Entire capital formation by the financial sector is then 

divided between the banking sector and the OFis. RBI Bulletin, Jan.l991 (p.6), 

gives total investment by the financial sector to be Rs.35 1 crores. Proportion of 

the banking sector in it is 0.8 while that of the OFJs is 0.2. We have used these 

proportions to distribute the total gross capital formation of Rs.364 crores (as 

estimated in earlier accounts of our FSAM) between the banking sector and the 

OFis. Thus, total gross capital formation by the banking sector is Rs.291 crores 

and by the OFis it is Rs. 73 crores. 
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Stage III: 

Table 3.34 shows: 

1. The FOF matrix after incorporating the adjustment: described in stage I, 

section 3.4.2, in the accounts of various institutions. From this matrix we see 

that the sources and the uses sides of various assets match. 

2. Saving and investment by various economic agents (as estimated in stage 

II, section 3.4.2, above). 

Our task in this stage is to balance the capital account of our FSAM i.e. 

to have following identity for eac~ economic agent or institution : 

Sources + Saving = Uses+ Investment 

As we see from Table 3.34 this identity is not satisfied for institutions/ 

agents under consideration. 

One of the source of discrepancy may be the discrepancy between the 

estimated saving and investment. Total saving for all the agents, as estimated 

above, is equal ~o Rs.41,488 crores: On the.other hand, tota!'investment of all 

the agents amounts to Rs.43,061 crores. . 

From the current account of our FSAM, we see.that total investment in 

the economy estimated from the production side is Rs. 4i,488 crores. Thisis 

same as the total saving of the agents. Therefore we take this as control total and 

assume that there is an "unidentified agent" whichjnvests Rs.(-) 1,573 crores. 

The amount of discrepancy between the total source (financial sources 

+ saving) for each of the economic agent is given in Table 3.34. As we have 

already balanced total saving and investment, we now concentrate on balancing 

the financial sources and the financial uses side .. of each agent. In this effort, we 

have taken the amount under the financial uses side of each, agent as controlled 

amount and adjusted the financial sources side accordingly. This "error" term ,is 

added to the sources side of each agent in the "other liabilities". The source of 

these unidentified liabilities or "error", in the absence of any relevant 

information, is assumed to be "unidentified agent". 

After all these adjustments, financial as well as real blocks of our FSAM 

balance and we get the balanced financial FSAM presented in Table 3 .1. 
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Table 3.1A : Financial Social Accounting Matrix for India for the Year 1983-84 
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ST 42 
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Table 3.IB: Financial Social Accounting Matrix for India for the Year 1983-84 

HH PSNFI' PSCIUI) RBI BS OFI ROW MON CASH DEP RES GS IS OFIS ss 
19 20 21 :z:z 13 24 25 26 27 28 29 30 31 32 33 

759 

4705 1765 

3261 2796 465 2948 
9204 9204 

1196 

10743 509 144 1069 
2776 39 -19 
7967 470 163 1069 

2948 
794 2070 1841 

759 
268 928 

1765 
4430 

680 794 
533 

1167 1066 
18 -298 1233 221 58 1955 

773 1192 1489 -6 7U8 3999 
15724 6798 20175 291 73 
12809 6573 20258 281 70 

2915 .225 -83 10 3 

34462 8517 21366 3134 14743 7975 3024 12465 2796 9669 2948 Ll'l!>~ 759 1196 1765 

HH PSNFF PSfiUI) RBI BS OFI ROW MON CASH DEP RES GS IS OFIS SM 
19 20 21 22 23 24 2S 26 27 28 29 30 31 32 33 

RsCrorea 
cs Lb Ld Lp FAIFL OA/OL 1NVCIUI); PC ST ~OR TOTAL 

34 35 36 37 38 39 40 41 42 43 44 --1131 139 992 97783 AGR 
40257 38291 1966 283566 NAGR 
41488 38530 2958 381349 tor(COJO 

13196 AW 
1684 ~ 

48850 NAW 
13683 NANW 

183258 HH 
9338 PSNFF 
9698 PSJIIDNFI" I 

15168 FF 1 
5355 DT I 

10866 NINDT I 
31987 GOVT I 
19316 ROW I .......... 

5434 10 34462fHH I 
2133 -68 740 2085 8517 PSNFF 1 

- PSNDNFF] 

GOVT 1 
1155 1115 4513 3304 21366 PS(IUJ) ; 

FF ' 1339 -3514 -800 3234 RBI ' 1474 808 2021 14743 BS ' 3275 533 95 1106 630 7975 OFI 2 
1232 --725 3024 ROW 2 

12465 MONE 2 
2796 CASH 2 
9669 DEP 2 
2948 RES 2 
4705 GS 3 

759 IS 3 
1196 OFis 3 
1765 SM 3 
4430 cs 3 
1474 Lb 3 
533 Ld 3 

2233 [A) 3 
3187 FAIFL 3 

14565 OAIOL 3 
-1573 41488 INVST 4 
-1461 38530 PC 4 

-112 2958 ST 4 
-526 5478 4952 ERROF 4 

4430 1474 533 2233 3187 14565 41488 38530 2958 4952 953769 TOTAL 4 

cs Lb Ld Lp FAIFL OAIOL INV(I'Ol} PC ST ERROR TOTAL 
34 35 36 37 38 39 40 41 42 43 44 



Table 3.2: . Description of Sectors for the 2 X 2 c.ommodity by Commodity 

Block in Table 3.1. 

No. Sector Composition of the Sector 

1. Agriculture Food Crops (01), Cash Crops (02), Plantation Crops (03), 

Animal Husbandry (05),Forestry and Logging (06),Fishing 

(07) 

2. Non-Agriculture Coalliginite (08), Crude Petroleum and Natural Gas (09), Iron 

Ore (JO),and Other Minerals (J i), Sugar (12),Food-Other than 

Sugar ( 13),' Beverages ( 14 ), Tabacco Products (IS), Cotton 

TeA1iles (16), Wool Silk and Synthetic Fibre T ~xtiles ( 17), 

Jute, Hemp and Mesta Tt::A1iles (18), TeA1ile Products (19), 

Wood and Wood Products except Furniture (20), Furniture and 

Fix1ures (21 ), Paper and Paper Products (22), Printing, 

Publishing and Allied Activities (23}, Leather and Leather 

Products (24), Plastic and Rubber Products (25), Petroleum 

. P.roducts (26), Coal tar Products (27), Inorganic Heavy . 
Chemicals (28), Organic Heavy Chemicals (29), Fertilisers 

(30), Paints V amishes and Lacqures (31 ), Pesticides, Drugs 

and Other Chemicals (32), Cement (33}, Non-Metallic 

Minerals Products (34}, Iron and Steel industries (35), Other 

Basic Metal Industries (36), Metal Products except Machinery 

-· and Transport Equipment (37), Agricultural Machinery (38), 

Industrial Machinery for Food and Tex1ile (39), Other 

Machinery ( 40), Electrical Machinery ( 41 ), Railway Transport 

Equipment (42), Miscellaneous manufacturing industry (43), 

Construction (45), Electricity Gas and Water Supply·(46,47), . 

and Railway Transport Services (48), Other Transport Services 

(49), Storage and Ware Housing (50), Conununication (51), 

Trade (52),Hotels and Restaurants (53), Banking and Insurance 

{54,55), Education Research and Other Services (56-60). 

Note: Figures in the bradc:ts are the sector numbers from I-01T Tables 1983-8-1, 

GO!, CIS (1988). 
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Table 3.3: Intermediate Input-Output Block 

Rs Crores 

Sectors Agricuture Non-Agriculture. Total 
• 

. 
(1) {2) {3) {4) 

A2riculture 16776 17088 33864 

N on:.A2riculture 11153 110860 122013 

Total 27929 127948 155877 

Source: CSO-GOI(1988); I-OTT, '1983~84. 

Note: Slight difference between the above matrix and 1-017', 1983-lN occurs because 
of rounding off of figures. · 
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. . 
Table 3.4: Comparision of Gross Domestic Product and its Components 

for 1983-84 

(Rs. Crores) 

Item Sources of data Discrepancies 
between two 

' 
NAS-1991 IOIT-1983-84 Sources of Data 

(I) (2) (3) (4) 

1. GDP at Factor Cost 186723 185815 908 

2. Net Indirect Taxes 20866 20866 -
I 

3. GDP at Market 207~89. 206681 908 
Prices 

1. Government Final 21141 21141 -
Consumption • 

Expenditure 
. 

2. Private Final 145965 145899 66 
Consumption 
Expenditure (PFCE) 

3. Gross Fixed Capital 39991 38320 1671 
Formation (GFCF) 

4. Change in Stocks 3070 5857 -2787 
(CIS) 

5. Exports 13139 13139 -
6.1ess Imports 17675 17675 ' -
7. Discrepancies 1958 - 1958 

8. Expenditure on 207589 206681 908 
Gross Domestic 
Product. 

Source: 1) For Col.2: NAS-CSO 1991, pp 14, IS. 
2) For Col.3 :I-OTT, 1983-84, GOI, CSO ( 1988). 
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Table 3.5: Components of (;ross Domestic Expenditure and Discrepancies 
be~een "Data for SAM" and 1-0IT, 1983-84 

(Rs. Crores) 

Components Sources Of Data Discrepancies 

Data for SAM I-OTT 

{I) (2) (3) (4) 

1. Government Final 21141 21141 -
i 

Consumption 
Expenditure (GFCE) 

2. Private Final 
i 

t•l49307 145899 3408 ... 

Consumption .: 
Expenditure (PFCE) I " : . " 

3. Gross Fixed Capital '38530 38320 210 
Formation (GFCF) 

' 4. Change in Stocks 2958 5857 -2899 
(CIS). 

. ·. 

... 
S~ Exports 13536 13139 397 

. ' .,· 

6. less Imports 17883 ' 17675 208 
: 

7. Expenditure on , .. , I: 207589 206681 908 .. · 
Gross Domestic 

' .. , ... 

Product :: ; 

Source: ForCol.J: I-OTTi1983-84, GOI. CSO (1988). 

Note:. Col. 2 is derived by addil1g col. 4 of Table 3.4 to co/.2 of Table 3.4. 
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Table3.6: Adjustment in Final Use Matrix 

.... PFCE CFCE CFCF 

(1) (2) (3) (4) 

UGR 

AC 57946 55 206 

' 0.41 0.00 0.01 

A4 1397 - 2 

AF 59343 55 208 

lND 2016 - 31 

AM 61359 55 239 

1.NAGR 
" 

AC 83035 20363 34982 

p 0.59 1.00 0.99 

Aj. 2011 208 

AF 85046 20363 35190 

lND 2902 723 3101 

AM 87948 21086 38291 

l.T_, 

AC 140981 20418 351118 

A. 3408 - 210 

AF 144389 20418 35398 

IND 4918 723 3132 

AM 149307 21141 38530 

Source: (1) for •Ac• :CSO(l988); IOIT-1983-84 
(2) for "Total INDT". IOIT -1983-84 
(3) for "Total AM", Table 3.5. col.2. 
(4) for "Total Ad", Table 3.5. col.4. 

Notations used in the model are as given below 
(i) PFCE : Private Final Consumption Expenditure 

CIS 

(S) 

1949 

0.33 

-957 

992 

-
992 

3908 

0.67 

-1942 

1966 

-
1966 

5857 

-2899 

2958 

0 

2958 

(u) GFCE : Government Final Conswnption Expenditure 
(iii)GFCF: Gross Fixed Capital Formation 
(iv) CIS : Change in Stocks 
(v) EXP : Exports 
(vi) IMP : Imports 
(vii) AGR : Agriculture 
(viii)NAGR:Non Agriculture 
(lx) AC :Actual amount in Rs. Crores from 1-0IT (1983-84) 

EXP 

(6) 

1284 

0.09 

36 

1320 

-46 

1274 

12369 

0.91 

361 

12730 

-468 

12262 

13653 

397 

14050 

-514 

13536 

(x) P :Proportion of each good used under each final use category. 

lnl IMP 

m· 

1172 

0.07 

IS 

1187 

-
1187 

16503 

0.93 

193 

16696 

. 
16696 

17675 

208 

17883 

0 

17883 

(xi) Ad : Adjustment required in • AC" so as to get controlled total in Rs. Crores 
(xii) AF : Amount at factor price in Rs. Crores 
(xiii)IND : Net indirect tax 
(xiv) AM : Amount at market price in Rs. Crores 
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T.ulfiMI 
u.e 

(8) 

60268 

463 

60731 

2001 

62732 

1381S4 

445 

138599 

6258 

144857 

198422 

908 

199330 

8259 

207589 



Table 3.7: Adjusted Amount. Of Grpss Value Added 

(Rs. Crores) 

Commodities GVA Proportion Amount to be .Adjusted 
toGVA Adjusted GVA 

(1) (2) (3) (4) (5)=(2+4) 

AGR 67133 0.36 327 67460 

NAGR 118682 0.64 581 119263 

Total 185815 908 186723 

Source: eol.2 is available from I-OTT (1983-84). 

Note: For notations see Table 3.6. 

Table 3.8: Factor Income by Broad Commodity Groups -1983-84 

(Rs Crores) 

Category Total Compensation of Operating Mixed 
NVA employees (Wage Surplus income of 

Commodity from Income) (Non-Wage self 

Groups NAS lnocme) employed 

(1) (2) (3) (4) '(5) 

AGR 

A 63725 13205 1512 49008 

p 0.2072 0.0237 0.7691 

NAGR 

A 103769 48820 15321 39628 

p 0.4705 0.1476 0.3819 

Source: Compiled from NAS. (FACTOR INCOME); 1994. 

Notation. used in the. Table are as follows: 
A: Amount in Rs. Crores 
P: ProporliOIJ to toto/ amount of foetor income o1·Net DomesticProduct 
For remaining notations see table 3.6. 
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Table 3.9: Distribution of Consumption of Fixed Capi,tal, Gross Value 
Added Among Broad Categories 

. (Rs. Crores) 

Sectors Gross Value Consumption Of Net Value 
Added Fixed Capital Added 

(1) (2) (3) (4) 

Agriculture ·67460 3773 63687 

Non A~riculture 119263 15456 103807 

Total 186723 19229 167494 

Source: Col. 2 from Table 3.:Z, coi.S. 
Col.3 compiled from NAS 1991. 

Table 3.10: Distribution of Net Value Added Among Different Factor 
Payments 

(Rs. Crores) 

Sectors Total Net Compensation Operating Mixed 
Value Of Employees Surplus Income of 
Added (Wage Income) (Non Wage Self 

Income) · Employed 

(I) (2) (3) (4) (5) 
' 

AGR 63687 13196 1509 48982 

NAGR 103807 48841 15322 39644 

Total 167494 62037 16831 88626 

Source: Col.2 from Table 3.9, col 4. 

Note:Proportions available from the Table 3.8 are 
applied to estimate figures under columns 3,4 & 5. 
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Table 3,11: Net Value Added by Organized and Unorganized Sectors 

( Rs crores) 

Sectors Organized Unorgani:ied Total Proport.ion 

01"ganized Unorganized 

(1) (2) (3) (4) (5) (6) 

AGR 2961 60764 63725 0.0465 0.9535 .. 

NAGR 52982 50787 103769 0.5106 0.4894 

Total 55943 111551 167494 

Source: Compiled from NAS 1991. 

Table 3.12: Finance of Consumption of Fixed Capital fromOperating 
Surplus and Mixed Income of Self Employed 

(Rs. crores) 

Sectors Consumption Financed from Proportion Financed from Proportion 
of Fixed Operating Applied Mixed Income Of Applied 
Capital Surplus Self Employed 

(1) (2) (3) (4) (5) (6) 

AGR 3773' 175 0.0465 3598 0.9535 

NAGR 15456 7892 0.5106 7564 0.4894 

Total 19229 8067 11162 

Source: Col.2 compiled from NAS 1991. 
Col.4 and col.6 from Table 3.11, col.5 and col.6 res·pectively. 
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Table 3.13: Estimated Gross Operating Surplus and Gross Mixed Incom~ of Self 
Employed 

(Rs. Crores) 

Sed on Opentlng Conaumptlon Cross Mind Income Conaumptlon Crou· 
Surplus . of Fixed Operating of Self or nnd tapltal Mixed 

Capital Surplus Employed Income or 
. Self· 

Employed 

(1) (2) (3) (4) (!I) . (6) m 
AGR 1!109 17!1 1684 48982 3!198 !12!180 

NAGR 15322 7892 23214 39644 7S64 47208 

TOTAL 16831 8067 24898 88626 11162 99788 

Source: Col. 2 & 5 from Table 3?10, col.4 & S respectively. 
Col. 3 & 6 from Table 3.12, coiJ & 5 respecti':'ely. 

Note: For notations see table 3.6.-

Table 3.14: Distribution of Gross Value Added to Different Factor Payments 

( Rs. Crores ) 

Sedor OVA Wage Income Non Wage Income Gross Mlled Income 
ofSelfEmploved 

(1) (2) (3) (4) (S) 

ACR 67460 13196 1684 52S80 

NAGR 119263 48841 23214 47208 

TOTAL 186723 62037 24898 99788 
' 

Source: 1) col.2 from Table 3.9, col.2. 
2) co1.3 from Table 3 .I 0, col.3. 
3) co1.4 & 5 from Table 3.13, col. 4 & 7 respectively. 
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Table 3.15: Gross Value Ad~ed and its Composition -Government Sector 

(Rs. Crores)_ 

Item Administrative Departmental Total 
Departments Enterprises 

(1) (2) (3) (4) 

Gross Value 14583 6591 21174 
Added 

Consumption of 1323 2302 3625 
Fixed Capital 

Net Value Added 13260. 4289 : 17549 

Compensation of 13260 4664 17924 
Employees 

Operatin~ Surplus - -375 -375 

Gross Non Wage 1323 . 1927 3250. 
Income 

Non Wage Income - 617 617 
from Agriculture (32%) 

Non Wage Income 1323 1310 2633 
from Non (68%) 
Agriculture 

Source: Compiled on the basis ofNAS-1991. 

Note: Total gross non wage income generated in ·departmental enterprises is 
distributed between agriculture and non-agriculture sectors in proportion to the gross 
domestic product by types of activities. 
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Table 3.16: Gross Val~e Added and its Composition - Public Sector Non -
Departmental Enterprises 

(Rs. Crores 

Item Total Financial Non Financial 
Enterprises Enterprises 

(I) (2) (3) (4) 

Gross Value 21067 4864 16203 
Added 

Consumpt~on of 4431 59 4372 
Fixed Capital 

Net Value 16636 
H 

4805 11831 
Added 

a.Compensation 9012 1888 7124 
of Employees 

b.Operating 7624 2917 4707 
Surplus 

Gross Non 12055 2976 9079 
Wa2elncome 

Non Wage 121 .. 121 
Income from 
Agriculture 

Non Wage 11934 2976 8958 
Income from 
non A2riculture 

Source: Compiled on the basis ofNAS-1991 and NAS (Factor Income); 1994. 
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Table 3.17 : Gross Value Added and its Composition- Financial Sector (Private+ 
Public) 

(Rs. Crores) 

Item Total . 
(I) (2) 

Gross Value Added 5963. 
-. 

Consumption of Fixed Capital 106 
(,,) 

Net Valut Added 5857 
h '. . . 

Compensation of Employees 2457 

Opera tin£ Surplus 3201 ., 

Gross Non Wage Income 3307 

Mixed Income of Self Employed ·:199 

Source: Compiled onthe basis ofNAS,I99I and NAS (Factor Income), < . i994. 

Note: Since contribution of unorganized sector in NVA in the financial sector is very 
small (around 3%) we assume that whole of consumption offixed.capital is fro/71 
organized sector and thus form part of gross profits. 

.. 
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Table 3.18: Estimates and Distribution ,of Gross and Net Value Added to 
different Factor Payments for the Private Corporate.Non Financial 
Firms as Residual 

r-
Publk:Smor ........... c:;.w. 

··- Non Financial Flrnlll 
Flnm -

(I) (2) (3) (4) 

GVA 21174 16203 5963 

CFC 3625 4372 106 

NVA 17549 11831 5857 

.. w.,e 17924 7124 2457 

._.., 
•. NHW~~&r ;.375 4707 3201 
J~~n~mr 

Gross Non 3250 9079 3307 
Wage 
Jnoome 

..Jti .. 617 121 . w., 
IMHMfNM 
A!rinJitun~ 

•. N ... W~~&e 2633 8958 3307 
~nttmwr.-

N• 
A!rinlllur.~ 

Mixed . . 199 
Income of 
Self 
Emploved 

Source: Col.2 from Col. 4 ofTable 3.15. 
Coi.J from Col.4 ofT able 3.16. 
Col.4 from Table 3.17. 

Total 

(5)= 
(2+3+4) 

43340 

8103 

35237 

21505 

7533 

15636 

738 

14898 

199 

Col.6 from Table 3.10,3.12,3.13,and 3.14. 

Note :For notations see Table 3.6. 

162 

(Rs. Crores) 

Tetal forlht PriYale Senor 
Ec-onomy Non Financial 

Flrnu 

(6) (7)=(6-S) 

186723 143383 

19229 11126 

167494 132257 

62037 34532 

16831 9298 

24898 9262 

1684. 946 

23214 8316 

99788 99589 



Table 3.19: Receipt/Transfer of Non Wage Income from/to the. Rest of the World 

Jnll. a.-Nan Prop. To Toltl Nonwaae OrouNon 
Wtp NanWaae lru:omllllom waae 
Income Income ROW Income 
(e:xcl ROW) (incl. 

tnnsfm 
ltomROW) 

(1) (2) (3) (4) (5)= 
(2+4) - 3250 0.13 61 3311 

- 9070 0.37 173 9252 _ .. 
DotoO-_... .. - n -- 3307 0.13 61 3368 -- 9262 0.37 174 9436 c.o,n.. 

"'" --, .... 24898 1.00 469"' 25367 
aow 

TQ 

:oWJ 

Source: Col.2 and col.6 from Table 3 .18. 

Note:* from NAS 1991, pp 238. 
+from NAS 1991, pp 240. 
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(Rs.Qaes) 

OrouNon NonWIP Prop. to NonWIP OrouNon 
Wqe lnc:ome Total of col. NAOR. Wqe 
Income &om (1)' Income IMOIIM!Ifl« 
li'omAOR NAOR after T11111Jferto 

tnnsferto ROW 
ROW 

(6)= (7)= (8) (9) (10)=. 
(5-6) (6+9) 

617 2694 o:11 2457 3074 

121 91.31 0.39 8710 8831 

. 3368 0.14 3126 3126 

946 8490 0.36 8040 8986 

1684 23683 1.00 22333 24017 

nso+ . 
23683 



Table 3.20: Expenditure Account of the Government for the year 1983-84. · 

(Rs. Crores) 

Item Railways Com.rnunication Governmen~ Total 
Adminbtrative & · Expenditure 
Other D!!parmc.<nt!! 

(I) (2) (3) (4) . (S) 

Final - ... 21141 21141 
Consumption 
Expenditure 

Property Income 353 121 3.739 4213 

Current 1 ll ~ '6 4662 4669 
Transfers not 
else where 
classified 

a. TotheROW - - 22 

b. To Other - - 4640 
Sectors 

Inter - - 85 85 
Government 
Accounting 
Adjustment 

Net Saving -217 86 -1615 -1746 

Consumption of 978 296 2351 3625 
Fixed Capital 

Gross Savings 761 382 736 1879 

Total 31987 
Expenditure 

Source: Compiled on the basis ofNAS-1991. 
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Table 3.21: Dis~ribution of Interest on Public Debt and Other Current 
Transfers from the Government to Different Institutions 

(Rs. Crores} 

Institutions Interest on Proportions Current Total 
Public Debt Applied Transfers Transfers· 
& Other not else 
Property where 
Income classified 

(I) (2) (3) 141 (5) 

l.Financial 3336 0.80 .. _ 3336 
Institutions '' 

2.Households 834 0.20 4754 5588 

3.Total 4170 1.00 4754 8924 
(1+2) 

4.Public Sector 43 - - 43 
Non- Financial 
Non-
Departmental 
Firms 

5.Total 4213 - 4754 8967 
(3+4) 

.. 
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. Table 3.22: Income Account of the Government for the Year 1983-84. 

Item Amount Proportion Applied 
in Rs. Crores 

(1) (2) (3) 

Non Wa2e Income 3074 

Fees and Fines 506 

Direct Taxes 5355 

Net Indirect Tax .20866 

Property Income 2186 
of Which 

a. Financial Firms 306 0.14 

b. Private Corporate Firms 131 0.06 

c. Public Sector Non 1640 0.75 
Departmental Firms 

d. Households 109 0.05 

Total 31987 

Source: Same as for Table 3.20. 
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Table 3.23: Oaims of the Government on Various Economic Agents· 

Institutions Amount Proportions to total 
in Rs. Crores (item 6) 

(I) (2) (3) 

l.Financial Institutions 7468 - 0.14 

a. RBI 1887 

b. Banking Sector 2521 

c. OFis 3060 
.. 

.. 
2.Private Corporate Sector 3062 0.06 

.. 

J.Households 2563 0.05 

4.Total 13093 

S.Govemment Companies 39428 0.75 

6.Total (4+5) 52521 
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Table 3.24: Pattern of Investment by Public Sector. Non-Departmental 
Non-Financial Enterprises 

Institutions Investment Proportion to 
in Rs Crores Total (item 8) 

(1) (2) (3) 

!.Government Securities 114 
0.05 

2.Semi Government 5 
Securities 

3.Industrial Securities 2550 0.95 

4.Shares and Debentures of 8764 
Subsidiary Companies 

. 
S.ROW 53 

6.0thers 411 
. 

7.Total 11897 
. 

8.Grand Total 2669 
(7-4-5-6) 

Source: Compiled from RBI Bulletin-1982. 
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Table 3.25: · Estimates of Income and Expenditure Accounts of Public Sector 
Non Departmental Non Financial Enterprises 

(Rs. Crores) 

Item Income Item Expenditure 

(1) (2) (3) (4) 

1. Non Wa~e Income 8831 l.Direct tax 1239 

2. Property Income 867 2. Property 5529 
Transfers From Income Transfers 

to 
I 

a. Government 43 a. Government 1640 

b. Private Corporate 824 b. Financial 3889 
Firms Institutions 

3. Total 9698 3. Gross Savin2s 2930 

4. Total .. 9698 

Source: Compiled on the basis ofNAS 1991. 
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Table 3.26: Estimates of Income and Expenditure Accounts of Financial 
Institutions 

(Rs. Crores) 

Item Income Item Expenditure 

(1) (2) (3) (4) 

l.Non Wage 3126 ' !.Direct Tax 754 
Incoine 

2.Property 12042 2.Propert)r 12038 
Income 1: Income 

a.Public Sector 3889 . ., a.Government 306 
Non 
Departmental 

I 

Enterprise 

b. Government 3336 b.Private 352 
Corporate 
Sector 

c.Private 3372 c.Households 11380 
Corporate Sector 

d.Households 1445 3.Gross 2376 
Saving 

4.Total 15168 4.Total 15168 
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Table 3.27: Estimates of Income and Expenditure Accounts of Private 
Corporate Sector · 

(Rs. Crores) 

Item Income Item Expenditure 
~ 

(1) (2) (3) (4) 

l.Non Wage 8986 l.Direct Tax 500 
Income 

l.Property 352 l.Property 6070 
Income from Income Transfers 
Financial H· . 

Institutions 

3.Total 9338 a.Govemment 131 

b.Financial 3372 
Institutions 

c.Public Sector 824 
Non . 
Departmental 
Enterprises 

d.Households 1743 

3.Gross Savin2s 2768 

4.Total 9338 
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Table 3.28: Estimated Income and Expenditure Accounts of Row 

Item Income Item 

(1) {2) (3) 

l.Non Agricultural 1350 !.Exports 
Non Wa2e Income 

2.Transfer 11 l.Wage Income. 
Payments from 
Households 

3.Imports 17883 H 3.Non \Vage 
Income 

4.Non Agricultural 72 4.Remittanc::es 
Wage Income to Households 

S.Total 19316 S.Gross Savin2s 

6.Total 

Source: Compiled on the basis ofNAS -1991. 
(I) Col.2 pp. 240 ofNAS-1991. 
(2) Col.4 pf238 ofNAS-1991. 
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(Rs. Crores) 

Expenditure 

(4) 

13536 

9 

469 

2785 

2517 

19316 

. 



Table 3.~9: Estimated Income and Expenditure Accounts of Household Sector 

(Rs. Crores) 

Item Income Item Expenditure 

(1) (2) {3) (4) 

l.Mixed Income of 99788 l.Private Final 149307 
Self Employed Consumption 

Expenditure 

2.Wage Income of 61974 2.Direct Tax 2862 
Which from 

a.Agriculture 13196 I,,)) J.Fees and Fines 506 

b.Non Agriculture 48778 4.Remittances 11 
abroad 

J.Property Income 21496 S.Gross Savings 29018 
of Which 

a. Private 1743 6.0ther Transfers 1554 
Corporate Firms 

' 

b.Financial Firms 11380 a.Financial Firms 1445 

c.Government 5588 b.Government 109 

d.ROW 2785 ?.Total 183258 

4.Total 183258 

Source: Compiled on the basis ofNAS-1991 and other acconts ofFSAM. 

173 



~ 

Tai>R J.Jt: Buk Fl.- .t Funds MatrU rer India rerlh~ year lftl-14 

rrEM R.B.I. 

s 
!CASH 

2 DEP 

3 INV 

aGs 
b PCORS 

cBS 

cl OFIS 

ei'S 

fioTHERS 

4 LOANS 

a RBI 

bBS 

e OFI 

d PSNFF 

cPS 

f 1111 

.. ROW 

b ionJERS 

.s~ 

6U" 

1 PI' 

I C'D 

9 TRD 

10 FCSOK 

IIOISOK 

12 TOTAL 

Noee: 
SS : SmaR Saving 
tF : life Fund 

2967 

-Sl6 

1337 

1337 

Ill 

~s 

29S5 

PF: PnMdent Fund 
co: Compulsury Deposits 
TRD: Trade Debt 

v 

nee : Nal else~ classified 

-9 

16114 

4S2 

·1 

1233 

ISS9 

6110 

533 

3 

342 

1 

3234 

For remaining' nolations see Table 1. 

BS 

s u 
131 

IOS7.S 2Sl6 

325 3038 

2070 

31 

l2S 

9211 

9 

1309 7484 

IIS6 

491 7 

1167 

37 1606 

4704 

-75 

-113 221 

2141 7S2 

14237 I-14Sl 

on PSNFF 

s v s 
-19 

309 1196 426 

1697 21136 1115 

1141 

,3 IIU 

261 

1697 

6 

161 

1242 3037 2746 

S92 

41 794 1524 

1124 

1066 

462 637 181 

462 

136 24 49 

II .S4 161 

644 

1161 

2140 

12 -176 

12 

210 208 1664 

6790 7902 S77S 

PS ROW HH TOTAL 
u 5 v s u s u I u 

39 26 75 2776 2993 2993 
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Table 3.31 : Disaggregation of "Deposits" in Flow of Funds Matrix for India for the year.1983-84 

Sectors RBI BS OF Is PSNFF PS ROW HH Total 
u u u u u u u u 

Deposits (TOT) 2826 1196 . 720 -3229 1069 8999 11581 

RBI 2817 -66 -3671 531 -389 

as 229 470 361 538 7967 9565 

..... OF Is . 306 306 ....., 
Ul 

PSNFF 50 426 476 

PS -9 956 250 300 1497 

HH 

ROW .·~ 28 81 109 

Others 18 -1 17 
---· . -

Source: Uses data is compiled from Flow of Funds Accounts- RBI Bulletin 1991. 
Note : u = uses · 
For remaining notations see Table 3.1. 



Table 3.32: Capital Formation Matrix By Type of Assets And By Type of, 
Institutions 

S.No. Institutions GFCF CIS 

1 2 ·3 4 

1. Public Sec:tor . 20450 -69 

a. Adm & Dep.Ent. 9757 -160 

b. Non Dep Non Fin. 10501 77 
Ent.* 

., 
c. Financial Ent. * 192 14 

2. Pvt. Corp. Sector 6732 224 

a. Non Fin. 6573 225 
Pvt. Corp. 
Firms* 

b. Financial Pvt. 159 -1 
Cor. Firms* 

3. Household Sector 12809 2915 

4. Total 39991 3070 

5. Banking& 351 13 
Insurance 

Source: Compiled on the basis ofNAS-1991 

Note: *Division is estimated by us. 
GFC: Gross Capital Formation 
CFC : Consumption of Fixed Capital 
NCF: Net Capital Formation 
for remaining of the notations see table 3.1 
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Rs Crores 

GCF Less CFC NCF 

5 6 7 

20381 8056 12325 

9597 3625 5972 

10578 4372 6206 

206 59 147 

6956 2782 4174 

6798 2735 4063 

158 47 Ill 

15724 8391 7333 

43061 19229 23832 

364 106 258 



Table 3.33: Rearranged Capital Formation Matrix By Type of Assets and by Type 
of Institutions· 

(Rs Crores) 

No. Institutions GFCF CIS GCF r-CFC NttCF 

1 2 3 4 5 6 7 

I. Households 12809 2915 15724 8391 7333 

2. Pvt.Corp.Sector 6573 225 6798 2735 4063 

3. Financial 351 13 364 106 258 
Institutions 

4. RBI - - - - -
2. Banking Sector 281 10 291 85 206 

c 

3. OFis . 70 3 ' 73 21 ·52 

4. Public Sector 20258 -83 20115 7997 12178 

5. Total 38530 2958 41488 19229 22259 

Note: For notations see Table 3.32. · 
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a: 

Talllo~: ADJUSTED FLOW OF FUNDS MATRIX FOR INDIA 

ITEM RBI BS 

s u s 
1 MONEY 3281 ~~ 

CASH 2798 

I OEPII 9204 

DEPc 465 

2 RES 2948 

3 OS 794 

4 PCORS 

5 OFis 

II Lb S80 1474 

7 Ld 533 

II LP 

10 SM 

11 cs 

12 OA -3514 -8 808 
RBI ·1 
BS -1 

OF1 268 

PSNFF 3 -5 

.Ps -359e -9 426 

IHH 82 1 120 

UNIOEN 

13 FAIFL 1339 1233 

14 TOTAL 4034 3234 114815 

15 511 1238 

111 TOT 4034 3234 12722 

17 DISC. -800 2021 

18 TOTAL 3234 3234 14743 

Note: 
S: Saving 
1./nvaltnenl 
Fortemamingollltenolalions- TU¥3. f. 
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u s 
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2070 
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3275 

7118 11015 

7 

7 

31 75 

1597 7015 

4704 3111 

779 

221 95 
, .. 452 15205 

291 1140 

14743 7345 

1530 

14743 7975 

u 
144 

·111 

m 
-ell 

1841 

794 

101511 

3999 

268 

803 

2237 

462 

429 

58 

7902 

73 

7975 

7975 

RsC ... __ ._.._., 

PSNFF PS ROW HH UNIDENTIFIED TOTAL 

s u s u s u s u • u 
509 1069 10743 1241!15 

39 21711 27M 
470 538 79117 9~ 

531 4e5 

2948 
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759 759 759 

268 11911 

1474 
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2233 2233 

17115 17155 171!15 
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740 1192 .e513 U89 5434 773 5478 145115 
3 -9 -35915 1 82 

31 -5 1597 428 4704 120 779 

803 75 2237 7015 318 429 

259 279 84 -1715 799 

279 259 203 429 3471 

·1711 84 429 203 482 

799 3471 

-ee 18 1115 ·298 1232 1955 -526 3187 

3684 1719 13253 1191 1232 3024 5434' 18738 4952 50280 

27tl8 11798 4809 20175 2517 29018 15724 -1573 414tl8 

8432 8517 180152 213tl8 3749 3024 34452 34462 4952 • -1573 81748 

2085 3304 -725 10 8525 15525 

8517 8517 213815 213tl8 3024 3024 34482 -- 34482 4952 c_______!_~ - 88273 
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Tabl• 3.35 : Financial Balance sh .. t ror lndll • •• on 1813 

1 

;:Is 

_R.B.I._ 
s I U 

18167 
16082 

2085 
64_1_8 

25902 

B~ 
s 

48388 

483881 

-9761 4624 
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u 

& 
,~ 
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_1-448t 
_8101 

RtCrores 
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s I l ,, A 

L I 2:~1 L I A 1 L t ·:1 L I m;g1 · 1- -1·60821 
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L 
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641t 
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~ I I I I I I I I I .. 6921 
2696 2945 24019 26964 

-- ---692. 
29276 
58094 

t)JBS I I 451 55031 I I 1532T I 241 I 25211 ~ . I I 13811 1 1 5503 

-ciOFis I I 461 I I 4899F3ll~gf~36i I =1 I _--~--J~~~ I I ==1 
'Vf I I I I I · · . J18 5515 ·- · 1293 "'"' S ~15 

aiOA nee 

· · Notations : 
-L•Uabilities 
A• Assets 

891 - - -2563 -- -- - .. - -3455 34~5 

41ST T 21831 I 21701 I 7220 15337 27328 · 27328 
30201 42651 I 2071 2531 1711 -I 47 11215 1910 6600 14488 21088 

306601 353261 585151 743251 345281408341 356841 11760 98186 30340 6600 16435 30419 112900 27328 321920 

For remaining nolationa see table 3.1 



Chapter 4 

THE MODEL 

4.1 Introduction 

With the objective of assessing the effect, on output, investment, 

employment, income, consumption, personal asset holdings etc., of money supply 

changes through various policy adjustments viz. fisc~l policy, monetary policy,_ ,,, 

credit policy, we have tried to model the Indian economy in a general 

equilibrium framework. 

For such an analysis, we need a disaggregated picture of not only the real 

side of the economy but also the financial side, i.e.• financial 

sectors/intermediaries and financial assets. 

Keeping this requirement in mind, we have constructed a model which 

integrates a general equilibrium micro model describing the real side of the 

economy with a macro (but more micro-oriented compared to earlier models -

which are referred to below) financial model, explaining the behaviour of the 

various economic agents relating to changes in their portfolio of asset holdings. 

Our model draws heavily on the work of Adelman and Robinson ( 1982), 

Bourguignon, Branson and de Melo (1989; also referred as BBM model) and the 

work of economists working for the OECD project on Adjustment and Equity in 

Developing Countries ( 1991, 1992). 

BBM model and models used in project on, 11 Adjustment and Equity in 

Developing Countries" combine the explicit micro-economic optimizing 

behaviour, characteristics of computable general equilibrium models with asset 

portfolio behaviour of microeconomic models in Tobin's ( 1969) tradition. 

Though we have followed a similar approach we have tried to incorporate 

various structural features of the Indian economy (such as the dualistic nature of 

the Indian economy with existence of market clearing prices in the agricultural 
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sector and fixed prices (demand determined output) in the non-agricultural 

sector, existence of the captive market. for government bonds, administered 

structure of interest rates during the period under consideration, existence of 

various types of financial intermediaries and financial assets, etc.). These 

structural features are reflected not only in various original distributional 

characteristics between sectors, between factors of production and among 

economic agents and in the many parameter values used in the functional forms 

but also in various closure rules. 

Our model econqmy is composed of five sectors/agents1
• ·They are 

1. Household (consumer) sector. 

2. Private corporate sector. 

3. Public sector. 

4. Financial (Financial ntermediaries) sector. 

5. Foreign (Rest of the World) sector. 

These sectors/agents interact in the commodity markets, labour market, 

financial market and foreign exchange market. 

The state of the economy is defined in terms of e uilibrium in all the 

above markets subject to certain specifications and closures. 

The model is specified in three sub-parts. First part deals with the 

specification of relationship of variables in the real sector while the second part 

with those in the financial sector. Third part specifies expectations. An interim 

period model has been built to introduce recursive dynamics in the model. n the 

real side of the computable general e uilibriuin model we have specified the 

relations determining supply and demand for goods and factors of production, 

prices and wages, income of and expenditure by institutions (economic agents), 

saving and investment by institutions and real market e uilibrium conditions. On 

the other hand, financial sector deals with the specification of portfolio decisions 

of the household sector, investment financing decision of the private corporate 

sector (producers), budget deficit financing decisions of the government sector, 

Some of these sectors are further divided; justification for which is given in chapter 3, section 3.3.3.3. 
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balance sheet and portfolio decisions of various financial institutions (i.e. c.entral 

bank, commercial and co-operative banks, and other financial institutions), and 

financial market e uilibrium conditions. Expected inflation is determined in the 

third part of the model. Updating procedure for fixed and exogenous variables 

and parameters are specified in the interim period modeL 

E uations of the model are listed in Table 4.1. We describe, below, these 

relations (e uations) in detail. Table 4.2 lists the endogenous variables. Table 
. . 

4.3, on the other hand, lists the exogenous variables, policy variables, elasticity 

and share parameters re uired to be estimated on the basis. of FSAM or 

econometrically. 

4.2 Description of the Model 

4.2.1 Real Sector 

The diagrammatic presentation of the real side of the model is available 

from Figure 4 .I. 

Below, we describe the specification of each block of this side of the model. , 

4.2.1.1 Output Block 

Production activities are disaggregated into two categories namely 

agricultural and non- agricultural. [Disaggregation into these categories is 

justified in our earlier chapter dealing with the construction of FSAM]. 

Each activity is assumed to produce only one commodity. Total domestic 

production of agricultural commodities is weather determined in our model and 

therefore fixed in a given period of time. On the other hand, in the 

non-agricultural sector excess capacity is postulated so that supply adjusts to 

demand (e .1). n both the sectors, intermediate inputs used in the production 

process follow the Leontief fixed co-efficient rule (e .4). Thus, there is no 

substitution between the various components of intermediate demand. 
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The output produced is either exported (EJ or sold in the domestic market 

(Dt). The problem for the producer is to sell the output abroad or in the home 

market so as to obtain maximum profit. In this case production function c.an be 

visualized as a CET2 (constant elasticity of transformation) function between 

exports and domestic sales (eq.2). The supply of exports, derived from 

producers' profit maximization by using the CET function, then depends on the 

ratio of the domestic price (PDi) to the world price of exported good (PEi) 

[eq.3]. 

4.2.1.2 Commodity Demand Block 

The domestic output is combined with the imported commodity so as to 

get a composite commodity (Qt). This composite commodity is used for 

consumption (by the household sector and the government sector), investment, 

intermediate product!on of goods, and stocks of goods by various economic . 
agents. 

Household sector consumes two composite commodities, [Qid, composite 

of imported (Mi) goods and domestically produced goods (Did)]. Demand for 

composite commodities by the household sector is specified as a function of its 

total expenditure and the prices. Following the convenient if not theoretically 

very satisfying practice, we assume that, prior to any consumption decision, the 

household decides on the proportion of its income that will be saved3
• 

Again, theoretically, we should derive demand functions from explicit 

utility function. But, for simplicity we do not explicitly model the utility 

maximization behaviour. In practical application this makes the task easier. 

2 

Most of the functions are specified as either CES or Cobb-Douglas so as to minimize the number 
of parameters to be estimated. This is a usual practice in CGE models. 

3 

See Dervis, de Melo and Robinson (1982) , p 146. 
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However, these consumption functions satisfy the budget constraint". Inco!lle 

constraint or budget constraint states that the income must equal the sum of 

saving, tax payments and consumption expenditure by the household sector. 

Thus specified, consumption (Chi) is a linear expenditure (LES) function5 of 

household income (Y h) net of tax (th) and saving (Sh) and prices of composite 

commodities (P) [eq.S] .. 

Total demand for consumption (GCONS) by the government sector is 

taken as a policy variable and its sectoral allocation is given by fixed co-efficients 

in the model. 

Composite commodity i is d~manded not only for consumption but also . 

for investment by. various economic agents. Government demand for investment 

(IJ is specified :as a policy variable in the model. Demand for investment by the 

financial institutions is exogenously specified in the model. On the other hand, 

demand for investment by the household sector and the private corporate sector 

is an endogenous variable in the model. Total investment by different economic 

agents is then, first, allocated to different productive commodity sectors, j's,. in 

fixed proportions (invj). Demand for composite commodity i for the production 

of investment goods used in different productive sectors is again given by fixed 

co-efficients; called, capital composition co-efficients (uu>· (eq.6). 

Eq. 7 specifies the demand for composite commodity i for "change in 

stocks" (DSTi) held by different economic agents. It is assumed (for 

simplification) that the nominal expencliture on this item is allocated across 

prqductive sectors with constant proportionality co-efficients, sti. Demand for 

composite commodity i for the production of "change in stock" is also given by 

fixed co-efficients, Ysti, (eq.7). 

4 

See Oervis, de Melo and Robinson (1982), p 147. 

5 

Though most functions are specified as CES, we do not ex1end this specification to the consumer demand. 
Demand functions derived from CES functions display unitary income elasticities. Since income elasticities 
of demand for most goods differ from unity, one needs a more general fonnulation. Most of the CGE models, 
therefore, incorporate linear expenditure system (LES) as far as the specification of consumer demand 
functions is concerned. See Taylor (1990), pS2. 
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The output produced is either exported (EJ or sold in the domestic market · 

(Dn. The problem for the producer is to sell the output abroad or in the home 

market so as to obtain maximum profit. In this case production function· c~n be 

visualized as a CET2 (constant elasticity of transformation) function between 

e~ports and domestic sales (eq.2). The supply of exports, derived from 

producers' profit maximization by using the CET function, then depends on the 

ratio of the domestic price (PDi) to the world price of exported good (PEi) 

[eq.3]. 

4.2.1.2 Commodity Demand Block 

The domestic output is combined with the imported commodity so as to 

get a composite commodity (Qt). This composite commodity is used for 

consumption (by the household sector and the government sector), investment, 

intermediate product~on of goods, and stocks of goods by various economic 

agents. 

Household sector consumes two composite commodities, [Qid, composite 

of imported (Mi) goods and domestically produced goods (Did)]. Demand for 

composite commodities by the household sector is specified as a function of it$ 

total expenditure and the prices. Following the convenient if not theoretically 

very satisfying practice, we assume that, prior to any consumption decision, the 

household decides on the proportion of its income that will be saved3
• 

Again, theoretically, we should derive demand functions from explicit 

utility function. But, for simplicity we do not explicitly model the utility 

maximizatiQn behaviour. In practical application this makes the task easier. 

2 

Most of the functions are specified as either CES or Cobb-Douglas so as to minimize the number 
of parameters to be estimated. This is a usual practice in CGE models. 

3 

. See Dervis, de Melo and Robinson ( J 982) , p 146. 
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However, these consumption functions satisfy the budget constraint4
• Inco!Tie 

constraint or budget constraint states that the income must equal the sum of 

saving, tax payments and consumption expenditure by the household sector. 

Thus specified, consumption· (Chi) is a linear expenditure (LES) function5
· of 

household income (Y h) net of tax (th) and saving (Sh) and prices of composite 

commodities (P) [ eq.S] .. 

Total demand for consumption (GCONS) by the government sector is 

taken as a policy variable and its sectoral allocation is given by fixed co-efficients 

in the model. 

Composite commodity i is dem~nded not only for consumption but also 

for investment by. various economic agents. Government demand for investment: 

(Ig) is specified :as a policy variable in the model. Demand for investment by the 

financial institutions is exogenously specified in the model. On the other hand, 

demand for investment by the household sector and the private corporate sector 

is an endogenous variable in the model. Total investment by different economic 

agents is then, first, allocated to different productive commodity sectors, j's, in 

fixed proportions (invj). Demand for composite commodity i for the production 

of investment goods used in different productive sectors is again given by fixed 

co-efficients; called, capital composition co-efficients (uij). (eq.6). 

Eq. 7 specifies the demand for composite commodity i for "change in 

stocks" (DSTi) held by different economic agents. It is assumed (for 

simplification) that the nominal expen~iture on this item is allocated across 

pro.ductive sectors with constant proportionality co-efficients, sti. Demand for 

compc;>site commodity i for the production of "change in stock" is also given by 

fixed co-efficients, y ••i , ( eq. 7). 

See Dervis, de Melo and Robinson (1982), p 147. 

5 

Though most functions are specified as CES, we do not extend this specification to the consumer demand. 
Demand functions derived from CES functions display unitruy income elasticities. Since income elasticities 
of demand for most goods differ from unity, one needs a more general formulation. Most of the CGE models, 
therefore, incorporate linear expenditure system (LES) as far as the specification of consumer demand · 
functions is concerned. See Taylor (1990), p52. 
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Composite commodi.ty i is ,also used for further production as an 

intermediate good. Total intermediate demand for good .i (Ni) is specified in the 

eq. 8. 

Thus, total demand for composite commodity i, (Qid), is a sum ·of 

consumption demand by the household sector (ChJ and the government sector 

(CJ; investment demand (INVi) by the productive commodity sectors; use of 

commodity i in "change in .stocks" (DSTi) arid intermediate demand for good i 

(Ni). [eq.9]. 

In our mod~l consumers differentiate between Jhe imported commodity 

and the domestically produced comll\odity. Therefore, imports are not perfect· 

substitutes of domestically produced commodities .. We can think of imported 

commodities (MJ and domesticallr produced commodities (Did) being combined 

by the consumers to form the composite commodities (Qid) [eq.IO]. Given the 

specified prices for the imported and domestic commodities, the problem facing 

the consumer is to consume a specified level of composite co~modity, Qid• with . 
minimum co~t incurred on the inputs Mi and Dt In this formulation demand. for 

imports and domestically produced commodities become derived demands, in just 

the same way as the demand for factor inputs is a derived demand in a traditional 

production function. This approach was first suggested by Armington (1969) and 

has been used widely in CGE modelling. The solution to this problem occurs 

when the marginal rate of substitution between M1 and Did equals the ratio of the. 

price of the imported .commodity to the price of the domestically produced 

co~modity6 (see eq. 11). 

Total real GDP which is a sum of total household sector consumption, total 

government sector consumption ,total investment, total change in stock, total 

exports minus total imports, is defined in the eq.l2. 

4.2.1.3 Price Block 

6 

See Dervis, de Melo and Robinson ( 1982), pp 222. 
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Various pdces used in the model are defined in thi$ section. 

The prices of goods are defined at producer's prices in order to distinguish 

indirect taxes (tri) and tariffs (tmit tei). World price of imported commodity 

(P~) is fixed as far as our country is concerned (small country assumption). 

Import price in domestic currency, PMi, is equal to the world price converted 

into domestic currency at the given exchange rate, ER, and adjusted for import 

tax, tlllj, and indirect tax, tri. [ eq .13]. Similarly, we take world price of exported 

commodity (PWEi) as fixed (again small country assumption). Again, export 

price in domestic currency, PEb (adjusted for e~port tax! tei, and indirect tax, tri), 

is equal to the world price converte4, into the domestic currency at the fixed, 

exchange rate [ eq .14]. 

Price of the composite commodity, Pit is a weighted average of price of 

domestic commodity in the domestic market, PDi and import price, P~, [eq. 15]. 

The producer price, PXit on the other hand, is a weighted average of the export 

price and the domestic price of c?mmodity sold in the domestic market [eq.16) . . 
Eq. ~ 7 gives the net producer's price as the price of output from which the 

costs of intermediate inputs ~auPj is subtracted. 

The price of the capital good, PKi [ eq.18) is derived as the weighted 

average of the prices of the capital goods by sector of origin, weights being · 

capital composition co-efficients (Yij). 

Finally, the general price index (PIND) is computed [eq. I 9] as the 

weighted average of the two composite commodities' prices, weights being the 

sh~re of a composite commodity in the total demand for both the· composite 

commodities in the economy. 

4.2.1.4 Product Market Equilibrium 

Two types of closure rules are used in our model as far as .the product 

market is concerned. First, we assume that price is fully flexible in the 

agricultural sector and the equilibrium between domestic demand for and supply 

ofthe domestically produced agricultural commodity in the domestic market is 

brought about by price changes of domestically produced commodity [eq.20). 
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Second, for non-agricultural commodity, we have assumed that price is fixed, 

using a variable mark up pricing rule, by the producers and supply adjusts to 

meet the demand. See equation 21, where non-agricultural price is determined 

by applying the variable mark up {t) on the unit prime cost ·consisting of material 

input cost (auPj) and wage cost (biW J. Mark up in the non-agricultural sector 

would vary so as to equate price index determined in the real sector of the model 

( eq.19) and price index determined in the financial sector of the model ( eq .1 07, 

described below). 

4.2.1.5 Labour Market 

Demand for labour demand by the representative producer · in .both the 

productive sectors, is a function of real wages and total domestic supply, [eq.22] 

while supply of labour, in both the sectors, is fixed in the given period [eq.23L 

The nominal wage rate is assumed to be fully flexible in the agricultural 

sect~r and equilibrium occurs when labour demand is equal to labour supply. 

[eq.23]. On the other hand, wage is fixed and partially indexed in the 

non-agricultural sector [ eq.24]. As a result, involuntary unemployment occurs 

in this sector [eq.25]. Employment is demand determined in this sector. 

The lag in adjustment in the nominal wage rate would result in 

consequences affecting real variables of the economy, and the path of adjustment 

of the economy to external shocks that affect money supply and thus inflation. 

These interlinkages among money supply, inflation, nominal wage and real 

var.iables of the economy would be dealt with later, below, in section 4.3 on 

Interlinkages and Conclusion. 

4.2.1.6 Income Block 

Our representative household receives not only wage income (I:WiLJ and 

fixed proportion {cthJ of capital income (KINCi) generated in the i'h productive 

sector but also return on securities from the private corporate sector 

(rp.PCORS.h<•·I>), interest payment on deposits ( r bdDEP •h<1•1), return on small 

savings with the government sector ( r88mSM•h<•·t>), return on OFJ•s securities 

I 
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(rd,OFIS,h(t·I)) and other transfer payments from the private corporate sector 

(OTRF.J, financial institutions (OTRFfh)', the government sector (OTRF,h) and 

the transfers from ROW (TRFwh>· Eq. 26 shows the total household sector 

income (Y.) net of interest payment on loans (rdlh L,h'"1
). 

Eq. 27 defines the capital income. Capital income generated from the 

productive sector i is equal to total the sales revenue net of intermediate cost and 

labour payments in the domestic market and net wage payments to the ROW but 

inclusive of non wage income from the ROW. 

Sources of income for the private corporate sec~or, in our model, consist 

of fixed proportion of capital income (~apiKINCi) from different productive · 

commodity sectors, interest earnings on d·eposits (rbdH DEP,/1
), and other 

transfers from financial institutions (OTRFrp) (refer to ~q.28). 

The government administrative and departmental income consists of share 

in capital income (I:aaiKINCi), direct tax revenue from the household sector 

(th Yh), the private corporate sector (tp Yp), the non-departmental non financial 

enterprises(tc:Y,) and the financial institutions (t1Y1). It also receives indirect 

taxes on imports, exports and domestically sold goods 

[I:tri(PWMiERMi+PEiEi+PDiDid)] besides import tariff (I:tmiPWMiER Mi) and 

export tariff (I:teiPEiEJ Other components of the government sector incom~ 

consist of transfers from the household sector (TRFh1), the private corporate 

sector (TRFp.), the non-departmental non-financial enterprises (TRF111) and the 

financiat"institutions (TRFra) (eq.30). 

Income of the government non-departmental non-financial enterprises, on 

the other hand, as specified in eq. 29, consists of share in the capital income 

(:Ea,iKINCi), transfers from the government administrative and departmental 

enterprises (TRFae) and the private corporate sector (TRFpe). 

In eq. 31, income of the financial institutions is specified. It consists of 

share in the capital income (:Ear.KINCi), interest receipts from the private 

corporate sector to the banking sector (rb1pL•bp1
•
1
}, to OFis (rd1pLadp'.1) , from the 

household sector to the OFis (rd1hLsdh'·1
} , other transfers from the private 

corporate sector (OTRFpr) and the household sector (OTRFhr) and transfers from 
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tile government administrative & departmental enterprises (TRF .r) and. non-

· departmental non-financial enterprises (TRFcr) 

ROW's income is specified in eq.32 and consists of share in the capital 

income (~awiKINCi), import earnings (~PMiMi), non-agricultural wage income 

(~WBwi) and transfers from the household sector (TRFhw). 

4.2.1.7 Saving Block 

Savings of various institutions are defined in this block. 

Saving of the household sector is specified as a behavioural equation. 
• ~· ! 

Saving (Sh) of the household sector, i~. a function of the net household income, · 

and responds, with an elasticity a1h, to the average real interest rate [rh/(l+1t)] 

on all the assets which the household sector holds [eq.33]. The average interest 

rate is an outcome of the allocation decisions (among various assets) described 

below in se~tion 4.2.2 of the model. 

Eq. -34 shows saving of the private corporate sector as income of the 

private corporate sector net of direct taxes and interest payments to the banking 

sector and the OFis and other transfer payments to these financial institutions. 

return on securities and other transfer payments to the household sector and 

transfer to the government administrative & departmental and non- departmental 

non- financial enterprises. 

Saving of the government administrative and departmental enterprises is 

simply defined, in eq 36, as government income minus consumption expenditure 

on .commodities and various transfers (interest payments on small savings and 

other transfers to the household sector, transfers to the non-departmental non

financial enterprises and the financial institutions) by the government sector. 

Saving of the non-departmental.non financial enterprises in eq. 35, on the 

other hand, is the total income net of direct tax and transfer payments to the 

government administrative & departmental enterprises. and the financial 

institutions. 

Total public sector saving is thus the sum total of saving by the 

government administrative & departmental enterprises and the non-departmental 
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non-financial enterprises. It is specified in eq. 37. 

Total saving of the financial institution is specified in eq. 38 and consists 

of total income net of direct tax, interest payment to the household sector.on 

OFis securities, interest payments on bank deposits to the household sector and 

the private corporate sector and other transfer payments to the household sector, 

the private corporate sector and the government administrative departments and 

departmental enterprises. This total saving is distributed between the banking 

sector and the OFI's in fixed proportion in eq 39 and 40 respectively. 

The ROW saving, as specified in eq. 41 is eq~al to the income net 'of 

agricultural and non-agricultural wage transfers and transfer payments to. the · 

household sector. 

4.2.2 Financial Sector 

Fina~cial decisions of different economic agents, i.e. the household sector,. 

the private corporate sector, the government sector and the financial institutions 

are channelled through the financial system. 

The financial infrastructure of an economy consists of financial 

institutions, financial instruments and financial markets. 

Interest in knowing the real and financial sector interlinkages necessitates 

addition of financial block in the model. Thorbecke; Kim, Roland Holst and 

Berrian (1992) have justified introduction of financial sector in computable 

general equilibrium models on three accounts. First, since many policy 

instruments which are part and parcel of the adjustment package are financial and 

monetary, or have important financial and monetary repercussions, a financial 

sector model which could be integrated with the real side model had to be 

designed to capture the combined effects of these measures. Second, some of the 

neo-Keynesian fr-atures specific to the economy which are incorporated in the 

real side model (for example, the prevalence of price rigidities in some markets) 

cannot be adequately captured by a purely neo-classical (real) model. In the latter 

model, change in the aggregate price level is the numeraire which can not be 
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endogenously ·derived (relative prices are not affected by a change in the 

aggregate price level). Third, when both saving and investment are endogenously 

determined in the computable general equilibrium model, the effects of changes 

in financial variables such as interest rates and the removal of credit rationing 

(following the financial liberalization reform) on both investment and savings, 

and through them on the medium and long term growth path of the economy, can 

be substantial and can only be captured through the explicit modelling of the 

financial sector. 

In our financial sector block, we have introduced not only financial 

instruments but also financial intermediaries. There are at least two reasons for · 

including financial intermediaries in the model. First, the amount of resources· 

channelled through them are enormous nor only in advanced capitalist economies 

but also in developing countries like India. This makes their influence on the 

economy far-reaching. Second, most models analysing the effects of monetary 

policy on the economy have neglected the very existence of a financial sector. 

Besides providing efficient mechanism for tran·sferring investible funds 

from savers to investors, financial intermediaries reduce the degree of direct 

control over the monetary aggregates. Explicit introduction of financial. 

intermediaries would enhance our understanding of the effect of monetary and. 

credit policy on the real sectors of the economy and the transmission mechanism. 

In the financial sector modelling, in order to model explicitly the private 

corporate sector's investment and financing decisions, we maintain the distinction 

between the household sector and the private corporate sector within the 

private sector. On the other hand, the Reserve Bank of India (RBI) is 

distinguished from the government so as to capture monetary control and fiscal 

control explicitly in the model. We have also separated the RBI from the rest of 

the banking sector i.e. commercial and co-operative banks in order to 

differentiate inside money from outside money. This would allow us to examine 

the crowding out of private investment due to government borrowing from the 

banking sector. Rest of the intermediaries (besides the RBI and the banking 

sector) are termed as Other Financial Intermediaries (OFis). 
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Traditionally, a distinction has been drawn between the commercial banks, 

on the one hand, and non-bank financial intermediaries on the other. The 

rationale of this distinction was that the banks were regarded as being unique in 

that the indirect securities they issue (their deposits) are ·a means of payment and . 

are, therefore, money, while the indirect securities of all other intermediaries are 
. 

not generally acceptable as a means of payment and are, therefore, not money. 

Similarly, these intermediaries can also be distinguished on the basis of their 

assets. Commercial banks usually provide credit for working capital requirement 

and the credit extended by them is, therefore, of short term duration. On the 

other hand, most of the non-bank· financial intermediaries in India are -

development banks and provide long term credit or development loans to the· 

producers. Therefore, any analysis dealing with the . financial sector must 

distinguish these two types of financial intermediaries. The RBI, using different 

instruments in its hands (especially by charging different lending rates I 

refinancing rates to these two types of intermediaries) can control and change the. 

allocation of loans to these two types of intermediaries. Any change in policy 

. affecting the proportion of the RBI loans to these intermediaries has an impact 

on output and growth. Reduction in loans to commercial banks would restrict the 

working capital to the producers and thus immediate impact of it would be, 

mainly on output. On the other hand, reduction in loans to the OFis would have 

an impact, by and large, on total investment and thus growth. Also, by clubbing 

OFis with the banking sector, we would not be able to see the effect of 

transactions between the OFis and the banking sector. For example, transactions 

between the OFis and the banking sector directly affect the borrowed reserves 

of the banking sector and, thus, the credit creating capacity of the banking 

sector. As pointed out by Shrivastava ( 1978), financing - refinancing from the 

OFis affects the profitability of the banking system, hence the arrangement of 

bank portfolio and finally the creation of money supply. 

Money is introduced in computable general equilibrium models in 
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following different ways 7 
: 

1. Some modellers introduce a "clower constraint" (also called "finance 

constraint" or "cash in advance constraint") [Tsiang, 1988]. 

2. Some adopt "utility· approach" to monetary theory. In this approach, money 

is incorporated into the general equilibrium framework on par with any other 

commodity with 'utility' being attributed to the services provided by real money 

balances. In this approach the concept of money as a means of payment is lost. 

3. Some emphasize "transactions cost approach". In this approach money is 

treated as a part of budgetary constraint on utility maxjmization and, ther~fore, 

emphasis is placed on transaction demand for cash in the framework of inventory · 

theory. 

4. Sometimes even more drastic shortcut is used and the demand for money 

function is directly specified in the model. We have also followed this shortcut 

and specified demand for money function by a traditional demand function. 

The financial sector's specification follows the approa~h of Tobin (1969; . 
1982), where the household sector makes decisions on consumption and savings, 

on the one hand, and on the allocation of its accumulated savings (a non-human 

wealth) between various assets on the other. However, the specification of assets 

and rates of return is modified in order to conform to the institutional 

characteristics of the Indian financial markets and also to include commercial and 

co-operative banks and other financial institutions as additional institutions. 

Tobin's (1969) specification is in "stock" terms. However, Tobin (1982) 

changed the emphasis from stock approach to flow approach. He points out that 

money market cannot operate in a dimensionless point of time. Equilibrium that 

can be thought of in a slice of time has to be that existing between adjustment in 

stock demanded and stock supplied. In a pre-specified slice of time, portfolios 

of an individual cannot adjust fully to the new market information due to lags in 

response because of costs of transactions and decision _making. Using this 

argument, Tsiang (1988) emphasized that, in a given period of time, the 

7 

Implications and constraints imposed by each approach have been described in chapter 2 of our 
thesis. I 
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meaningful concept ~s that of the flow equilibrium rather thap that of the stock 

equilibrium. 

Thus, in a realistic model, one should have a flow equilibrium in a given 

period oftime and over a period of time the model should be able to show stock 

equilibrium. Transition from flow equilibrium to stock equilibrium would require 

specification of behavioural equations showing the desired levels of demands and 

supplies of different stocks as well as speed of adjustment with which 

discrepancy between desired levels of demand and supply of each stock gets 

reduced. Such a specification would require fully_ dyna~ic inter-temporal mod'el. 

But, for simplicity, we have not attempted such a specification. Also, poor 

availability of data on stocks of various assets (financial balance sheet) have 

prevented us from attempting such a formulation•. Instead, we assume that the 

discrepancies between desired levels of demands and supplies of stocks get 

adjusted within the· period, which is one year in our case. We also assume that 

initial stock of assets are in equilibrium and flow equilibrium within the period 
. . 

brings th_e end of the stocks also into equilibrium. This type of specification 

would allow us to use flow of funds data (which is available for India on a 

regular basis) for the estimation of behavioural equations specified, below, in the 

financial sector of our model. 

4.2.2.1 Household's Portfolio Decisions 

Saving, by the household sector, in our model, is a two-step decision. 

The first step relates to the magnitude of saving, and the second to the form in 

which this saving is held. Following a convenient practice, we have also assumed 

that the amount of saving by the household sector is decided before its 

consumption expenditure. Total saving, as specified in the eq. 33, is a function 

8 

Latest study by Deepak Mohanty (1994 ) on the stocks of various assets is not desegregate enough 
to be useful for our model. Venkatchalam Sharma ( 1977) study is till the period 1972. We have 
made use of this study for some benchmark estimates by updating the stock figures for the year 
1971-1972 by adding flow of funds data for various years. However this gives very rough 
approximation of financial balance sheet data (see Table 3S,chapter 2). 
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of net household income an~ the average real interest rate. 

The household sector holds his saving in the form of various physical and 

financial assets. These various assets are imperfect substitutes of each other 

because each has it's built in advantages: for example provident fund provides 

safe income after retirement, shares and securities allow the household sector to 

have capital gain/loss, time deposits provide secure income year after year, 

money holdings reduce transaction costs in exchange, etc. The choice of assets 

by the households is not guided merely by rates of return but also by other 

built-in-advantages of various assets. Though these built-in-benefits are realized 
. .~ 

they are not explicitly modelled here. So, our representative household invests 
• 

its saving in various assets according to a branching decision' whjch is shown 

below in fig 4.2. This tree approach, indicating multi-level budgeting reflects our 

desire to keep the number of parameters to a minimum.· 

This tree approach is a variation of Tobin's approach10
• Under Tobin 

(1969, 1982) approach, all the explanatory variables appear in all the asset 

demand specifications. Under the tree approach though all the explanatory 

variables do not appear in all the equations, .influence of them is taken into 

account indirectly. However, this approach simplifies the model by restricting the 

number of parameters and makes the empirical work easier. 

In the specification of most ofthe asset demand equations,. the volume of 

financial saving rather than income is specified as th~ principal argument. For 

these assets, income ceases to be relevant once the household has decided about 

tot~l volume of saving. Given the total financial saving, household decides about 

its allocation among competing assets depending on, 

i) the availability of various assets. 

ii) their respective rates of return. 

iii) the rate of inflation on physical assets (as~ measure of the foregone rate of 

' 
See BourguiJ:,'llOn, Branson and de Melo ( 1989), pp.l6. 

10 

Alternative approaches of portfolio allocation of the economic agents, following Tobin ( 1969) 
specification, are described in detail in chapter 2. section 2.2.1. , 
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Figure 4.2 : Structure Of Household Hierarchical Portfolio Allocation Process 
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return) represented by the expected rate of inflation. 

In selecting the rates of return, one is constrained to consider only a few 

(or weighted average of some). MulticoJJinearity problem may arise while 

econometrically estimating these equations, if all the rates of return are included 

as explanatory variables in all the equations. 

The first step in the hierarchical portfolio decision making process 

consists of the determination of household money demand according to the eq. 

42. Demand for money by the househoJd•s money demand (in flow terms) ~Mh, 

in our model, depends on real income with elastici.tt a3h, price level with 

elasticity 1 and real rate of return on money holding relative to the average real , 

rate of return on all the other assets hel~ by the representative household with 

elasticity «X4h· 

This total money holding is then divided between cash in hand and 

deposits11
-. Various studies on demand for financial assets have specified currency 

- deposit ratio as a negative functio·n of the number of bank branches, f<?r e.g . . 
Srinivas, Nayak and Roy (1982) model also specifies the currency deposit ratio 

as a negative function of the number of bank branches. 

So the demand for cash by the household sector, as specified in equation 

43, responds inversely to bank branch expansion to total population (BB/POP)I-l 

with an elasticity eoh and to interest rate on deposits with an elasticity e 4h. 

Lagged value of bank branches is taken as a variable because bank branch 

expansion may take some time to show its effect in terms of higher bank 

deposits. Remaining of the money is kept as deposits (demand as well as time 

deposits) with the bartking sector [eq.44]. Eq.45 shows the estimation of share 

of cash to d.eposits. 

Saving in the contractual assets ( ~COh) is specified as some fixed 

li 

Since all the asset variables are specified in flow terms, we hence forth drop the word 'change' 
before them, in our description of various equations of the model. In model 'equations tJ. denotes 
change. ' 
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proportion of the income of the household sector [eq.46). It has.been argued12 

that the rate of interest is ineffective (or has little impact) in influencing saving 

in the form of contractual financial assets which are regarded as regular expenses 

by the household sector in India. The decision to save in these forms is not 

expected to be responsive to interest rate variations. Also, such savings are 

predominantly guided by security and precautionary motives besides being 

necessitated by employment regulations. Saving in this form becomes a 

commitment on the part of the subscriber and the rate of return ceases to be the 

determining variable. This contractual saving is distrib!J~~d between the OFis a'nd 

the public sector in the fixed proportiQns (refer to eq. 47 and eq.48). Eq.49, on· 

the other hand, shows total holding of the non-monetary no.n-contractual; 

non-exogenous assets (Skb). This is equal to the saving of the household sector 

net of money, contractual saving and exogenously specified other assets and 

change in stocks (6STh) However, it includes total loans available from OFis 

(A Len.) and other liabilities (A Lb) which _are exogenously specified in the model. 

The household also invests in physical assets (eq.SO). Disaggregation of 

assets between financial and non-financial assets in underdeveloped countries is 

necessary. Large part of their assets is in physical assets, especially in rural areas. 

Change in physical assets is equal to ·investment and change in stocks. As seen 

from NAS- Sources and Methods (1989), investment data consists of investment 

in housing and machinery and equipments. However, it .does not provide data on 

· land holdings and holdings of precious metals such as gold13
• Thus, we have 

taken the rate of return on capital, in the economy, as an explanatory vadable for 

demand for investment. 14 Though one should take the return on capital in the 
I 

household sector, non-availability of data prevents us from introducing such a 

12 

SeePandit (1991) and NCAER (1964). 

13 

For the analytical description of the effect of change in gold holdings see Taylor ( 1983 ). 

14 

While empirically estimating the return on capital, we have combined the capital income on 
account of both corporated income and unincorporated income. Since unincorporated capital 
income is a mixed income of self employed, the return to capital is over estimated in our study. 

199 .. 



return and, thus, we take return on total capital income as an explanatory 

variable. Also, since investment in housing forms the largest proportion 

(approximately 57% in 1983-84) oftotal investment by the household sector, we 

take the expected inflation (7t) as proxy for the rate of return on housing. 

Inflation is expected to play an important role in our model because higher value 

of expected inflation leads to the diversion of funds from financial assets to 

physical assets. The inflation rate is thus an important variable determining the 

investment in physical assets. Thus, in our model total demand for investment by 

the household sector.responds to the real rate of return .. on capital relative to the 

real rate of return on non-monetary, non-contractual, non-exogenous financial · 

assets (rofh) with an elasticity e1h and to the expected inflation rate with an 

elasticity esh· [eq.52]. Eq.SI gives the total holding of non-monetary, 

non-contractual, non-exogenous financial assets ( AOFAh). 

In the next step of the branching decision, remaining of the saving i.e. Skh 

-Ih or A_QFAh is distributed between small savings [eq.SJ] (the. term is used here 

to denote household's total claims on the government- sector) and securities, 

[eq.54]. The allocation of AOFAh between small savings ( ASMh) and securities 

( ASECJ responds to the real rate of return on small savings (r8,m) relative to the 

real rate of return on securities (r,h) with an elasticity e2h [eq.55]. 

In the last stage of branching decision, the household sector allocates its 

remaining saving (i.e.AOFAh·ASMh or ASEC 1 between private corporate 

securities (APCORSJ [eq.56] and OFis securities (AOFI~) [eq.57]. The share 

of these two types of securities responds to the real rate of return on private 

corporate securities (r ps) relative to the real rate of return on OF Is securities (rd.) 

[ eq.58]15
. 

15 

Investment in banking sector securities is taken as exogenously given in our model because it 
form a small proportion of household's uses of funds. And, also, there does not seem to be any 
trading in these securities. On the other hand, though investment in OFI, securities (mainly UTI) 
and private 
corporate securities also form a small proportion it has been specified endogenously in the model. 
This specification is based on the observation that investment in these securities is growing in 
importance in 80's. 
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4.2.2.2 Private Corporate Sector Investment and Financing Decisions 

For the specification of the private corporate sector, in our model, we 

wanted to distinguish private corporate producers by different commodity groups 

so as to take into account the effect of credit rationing on sectoral production. 

However, non·availability of data on various aspects involved in investment and 

financing decisions of different firms in a consistent manner prevented us from 

such a disaggregation. For example, though we have data on total investment in 

each commodity group sector by the private sector we do not ' have 

di$aggregation of this total investment by the househqJd sector and the private 

corporate sector. Similarly, from the flaw of funds data we would be able to get , 

the change in the total lending to the private corporate sector by the different 

financial institutions. However, there is absolutely no data available regarding 

this aspect by commodity group sector in a consistent manner. 

The private corporate sector requires finance over and, above their saving, . 

to cover their investment, change in working capital (money holding), change in 

stocks and change in .. other domestic asset .. holdings. This requirement for funds 

net of exogenously specified domestic liabilities and foreign liabilities gives what 

we have termed as deficit of the private corporate sector [eq. 63]. 

Both, change in working capital (also equal to change in money holding~ 

and change in stocks are quite small compared to investment in fixed capital. So, 

the demand for working capital is simply taken to be proportional to the nominal 

value of the level of output in the private corporate sector [eq.60]. Change in 

stocks as well as 11 0ther assets .. are specified exogenously in the model. 

Investment demand by the private corporate sector, on the other hand, is 

specified as a behavioural equation depending on the rate of return on capital 

available in the economy relative to the average cost of domestic borrowing 

[eq.S9]. The return to capital is measured by the current period capital income 

in the economy ( :EKINCi) divided by the stock of capital ( :EPKiKi). So the 

formulation takes into account both the cost of investment and the cost of 
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financing. This specification is a variant of the "q" theory of Tobin 1~. Tobin 

( 1969) defined "q" to be the ratio of the market value of a firm to the 

replacement cost of the firm. The greater is this ratio, the greater would be the 

incentive to add to the capital and, hence, the greater would be the rate of 

investment. For practical purposes, the value of the firm is measured using data 

from equity and bonds. However, in underdeveloped countries· where stock 

markets are not developed, current period capital income can be taken as a proxy 

for the market value of capital. A new feature is the cost of financing capital. 

Investment demand also responds negatively to the e?'pected rate of inflation 

with an elasticity e4P (eq.59). 

As we have seen earlier, the rate of inflation plays an important role not 

only in the household sector portfolio decision making process, b!Jt also acts as 

an important variable affecting the private corporate sector•s investment 

decision. Inflation has a negative impact on investn:tent. As argued by de Janvry, 

Sadoulet and Fargeix (1991), agents see inflation as a signal of economic . 
problems and, thus, of expected low future growth. This reduces their 

expectation of the return on investment which depends on future demand for 

output. On the positive side, inflation reduces the real interest rate and stimulates 

investment, partially compensating for the negative effect of inflation. The 

investment equation, specified· above, incorporates these different effects of 

inflation on investment. 

The investment financing requirement can be met from both internal 

respurces as well as external resources. Internal resources consist of saving of 

the private corporate sector. Private corporate sector saving, Sp. has already 

been specified and described earlier in eq.34. External resources, on the other. 

hand, can be in the form of private corporate securities (held by the household 

sector), and borrowings (from the banking sector, and the OFis). 

The private corporate sector, thus, has to make a decision regarding 

raising funds by supplying private corporate securities or borrowing. This· 

16 

Also see specification by Taylor ( 1988), p 90. 
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decision, i.e. financing of the deficit from the two different sources, responds to 

real cost ofborrowing relative to real cost of supplying securities [eq.66]. As the 

cost of borrowing increases, this sector would like to supply more securities 

(eq.64). The remaining financing requirement is met from borrowed funds 

[eq.65]. 

Remaining of the requirement for funds is met from borrowed funds from 

the banking sector [eq.67] and the OFis [eq.68]. This decision of borrowing from 

these two sources depends on the real cost of borrowing from the OFis relative 

to the real cost ofborrowing from the banking sector with an elasticity e2, [eq. 

69]. 

4.2.2.3 Deficit Financing Decisions of the Public Sector 

The term public sector in this block consists of not only the government 

sector (as defined in the real block of the m?del) but also the public sector non· 

departmental non-financial enterprises (again, as defined in the real block of the 

model). The reason for combining these two entities has· been explained in 

chapter 3, section 3.3.3.3. 

We introduce the public sector in our model in order to see the effect of 

changes in the level of public sector borrowing requirement on money supply and 

credit availability to the private corporate sector and through them on the real 

variables of the economy. In this analysis, we have kept the composition of the 

government sector expenditure constant. 

The public sector, in our model, is both a consumer as well as an investor. 

It consumes domestic as well as imported goods and services. Total consumption 

and investment expenditures of the public sector are policy variables and their 

sectoral distribution is given by fixed proportions. 

We have already seen the public sector i11come (eq. 29 & 30) and saving 

identity in eq.37. The total deficit of the public sector17 is shown in eq. 70. To 

17 

This deficit is inclusive of the fiscal deficit of the government and the borrowing requirement of 
the public sector non-departmental enterprises 
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finance its investment, committed exogenous fixed foreign and domestic financial 

assets and stock of goods, over and above its saving, and other domestic and 

foreign liabilities, exogenously specified, the government sector borrows from 

the RBI, the banking sector, and OFis. The public sector borrows from. the 

banking sector by imposing SLR requirement. Borrowing requirement of the 

public sector from the RBI and the OFis is given in the eq. 71 and depends 

positively on total investment expenditure by the public sector (:EPKiinvil
11
), 

change in stocks ( l1ST J change in "other assets" of the public sector ( l10A,), 

change in the holding of foreign assets ( l1F A11) and negatively on investment in 

govrnment securities by the banking'" sector, contractual savings and small 

savings of the household sector with the government sector, saving of the publi.c 

sector and other domestic and foreign liabilities of the public sector. 

Expenditure on investment goods, stocks and other domestic and foreign 

assets by the public sector are specified as exogenously given policy variables. . 

Investment in the government securities is an endogenous variable and is 

determined by the behaviour of the banking sector: Investment in small savings 

is determined by the behaviour of the household sector. On the other hand, other 

domestic and foreign liabilities are exogenous variables. 

The shares of borrowing from the RBI and the OFis (in eq. 72 and to 73), · 

W 1, (I-W1), respectively, are the policy variables for the public sector. By 

varying these proportions the government sector can ·affect the availability of 

credit to the private sector and, hence, also the cost of credit to this sector. This 

has 'implication for output, growth and the other real variables of the economy 

with which we would deal later, below. 

4.2.2.4 Reserve Bank of India (Central Bank) 

The Reserve Bank of India (RBI) is at the centre of the monetary system 

in India. The primary objective of the RBI is to regulate the overall volume of 

money and credit in the economy with a view to ensure a reasonable degree of 

price stability in the country. Apart from performing the conventional central 

banking activities, the RBI plays a leading role in development finance in the 
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economy. This involves additional constraint and responsibilities. 

The RBI has also to ensure that the credit allocation by the financial 

system broadly reflects the national priorities and social concerns. 

With the two fold objectives: reasonable price stability with development 

finance, RBI regulates its credit allocation to the different sectors of the 

economy with the help of various instruments in hand. 

In our· country, the RBI does not directly transact with the public and, 

therefore, in our model also we have specified its transactions with the public 

sector, the banking sector, the OFis and the ROW only. 

Monetary assets of the RBI which form the Reserve Bank Money'(RBM) · 

can be written as RBM = 

(1) Net Reserve Bank credit (RBC) to the government. sector (GSc). 

+ (2) RBC to the banking sector (RB'tb). 

+ (3) RBC to the OFis (RBCd) 

+ ( 4) net foreign exchange assets of the RBI (F Ac) 

- (5) net non. monetary liabilities of the RBI (NNML). 

RBM = GSc + RBCd +ER (F A,-FL,) - NNML 

where 

NNML = NML-OA 

·, ' 

••· '1 

The flow counterpart of this identity has been specified in our model in 

the equation 74. 

In India RBC1 is basically determined by the fiscal deficit of the 

government sector and, therefore, the RBI does not have any control over it. 

Since maintaining the fixed exchange rate system (until now) is also the 

responsibility of the RBI, it does not have control over foreign exchange 

reserves. The net non-monetary liabilities has been specified as an exogenous 

variable in the model. So only policy variables remained to be de~ ermined' by the 

RBI are RBCb and RBCd. 

RBCb and RBC 6 are mainly controlled by specifying the discriminatory 

lending rates /discount rates on the two types of credit. This specificatiQn has 

important implications for the real variables especially for output and growth: 
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Since this decision would affect the av.ailability of credit for short term vis-a-v.is 

long term, it has an impact on output and growth respectively '{as we have 

already pointed out earlier). 

Other instruments in the hands of the RBI are open markefoperations, 

cash reserve ratio (CRR) and statutory liquidity ratio(SLR). These instruments 

mainly affect availability of bank credit to the privatesector vis .a vis the public 

sector. 

4.2.2.5 Portfolio specification of the Banking Secto~ 

The banking sector's portfolio. should also satisfy the .flow of funds . 

identity i.e. source of funds (~Lb) should equal to uses of funds (~Ab) for the. 
\ . 

banking sector. ~Lb consists ~f deposits ( ~DEPb), Reserve Bank credit to the 

banking sector (~RBCb), Loans from the OFls (~Ldb), other liabilities (~04) .. 
and the saving of the banking sector (Sb) (eq. 75). On the other hand, change in 

assets (or uses) of the banking sector consists ofre~erves [Required Reserves ( . 
~RRb) and excess reserves (~ERb)] of the banking sector, and the private 

corporate sector (~Lbp). In addition, investment in government securities (~GSb) 

and securities of other financial institutions (~OFISb),and other miscellaneous 

assets (~OAb) also constitute the change in total assets of the banking sector .. 

Besides investment (lb) and change in stocks (~ ST b) also form a part of total 

assets ofthe banking sector (eq.76). 

On the sources side, deposits with the banking sector are either demand 

det~rmined (by the behaviour of the household sector, the private corporate 

sector) or exogenously specified. Whereas saving of the banking sector is 

determined in the real sector (eq.39). Though the level ofRBC is also taken as 

a policy variable, in some of the simulation exercises demand for Reserve Bank 

credit by the banking sector depends on the real rate of return on lending to the 

private corporate sector (r blp) relative .to the real c~st of borrowing from the RBI 

(rc1b). The response elasticity is elb and the· scaling factor is change in total 

assets, [~Ab] [eq. 78] Similarly, the deman,d for loans from the OFis is some 

fraction of total assets (here total uses), of the banking ~ector, the fraction being 
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dependent on the real rate of return on loans to the private corporate sector (rb1p) 

relative to the real cost of borrowing from the OFis (rd1b) [eq.79]. 

On the uses side, the required reserves of the banking sector are 

determined by the cash reserve ratio (g5b) which is a policy. variable for the R.in; 
[eq.80]. On the other hand, the change in excess reserves is speci~ed as a 

fractio_n ot change in deposits (though it should be specified as a fraction of 

demand and time liabilities of the banking sector. We have just taken deposits as 

an explanatory variable because it constitutes more than 90% of the total demand 

and time abilities Qfthe banking sector. This also makes ~he exposition of money 

multiplier derivation simpler) where the fraction responds to the average real 

cost of borrowing to the ba~king sector relative to th~ real rate of return on the· 

lending to the private corporate sector with an elasticity e3 b [ eq: .81]. 

Investment in ·government securities and securities ofOFis are determined 
I> 

by SLR requirements. Thus, in equation 82, total investment in SL.R securities 

(dengted by SLRS) is shown to be a fixed fraction of deposits where fraction is 

determined by SLR requirement. However, it is observed that the banking. sector 

also invests in these securities above/below the SLR requirements. Investment 

above/below SLR requirement .in these securities [ESLRS] is. assumed to be 

influenced by the average real rate of return on these securities (r SLR) relative t() 

the real lending rate of the banking sector charged to the private corporate sector 

[eg.83]. Distribution of this investment in total SLR securities ~etween 

government securities and securities of OFis is given by the fixed proportion 

(g7J [eq.84 and eq.8S respectively]. 

Lending to the private corporate sector by the banking sector is residually 

determined in the model. It is given by the difference between total sources of 

funds and the uses of funds other than private sector credit by the banking sector 

(eq.86).11 

18 

For loans to the households sector by the banking sector, see (Sen, Roy, Krishnan and Mundlay 
(1993)] "A major requirement for commercial banks since the bank nationalization of 1969 has 
been to lend 40% of avail_able funds to the "priority sector" - which consists mainly of agriculture 
and small industry. Since a large group of the "households" that the commercial banks lend to 
would fall in the category of the ·priority sector' (agriculture households and small scale 
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4.2.2.6 Other Financial Institutions Portfolio Determination 

The OFis also satisfy the flow of funds identity i.e. total sources of funds 

(L\L.) are equal to the total uses of funds (£\A..). 

£\L• consists of changes in the securities of the OFis held by the 

household sector, and the banking sector, credit from th~ RBI, (£\RBCd), 

cont~actual savings of the household sector (£\COh), "other domestic liabilities" 

(L\OL.), foreign liabilities (£\FLd) and the saving of the OFis. [eq.87]. 

Investment in the securities of the OFis is demand determined in the 

model. It depends on the behaviour of the household sector and the banking 

sector. Investment in contractual savings is also determined by the behaviour of 

the household sector. Level of credit from the RBI to the OFis is a policy , 

variable for the RBI. However, in some of the sir~mlations instead of the level of 

RBI credit we have taken RBI discount rate as a policy variable. In this situation, 

demand for RBI credit from the OFIS responds to the average real lending rate 

(rd1) relative to the real cost of credit from the RBI (rc1d) with an elasticity eld . 
• 

Total change in a.ssets, (£\Ad), is taken as a scaling factor in eq.89. All "other 

domestic liabilities" held by various domestic agents with OFis and foreign 

liabilities are exogenously specified in the model. As in the case of the banking 

sector, saving of the OFis is determined from the real sector of the modeL 

£\Ad, as specified in eq.88 for the OFis consists of changes in money (£\Md ), 

, investment in government securities (£\GSd), loans to the banking sector (£\L.b), 

the private corporate sector (£\Ldp) and the household sector (£\Ldh)," other 

domestic assets" (OAd), foreign assets (£\FA.) and investment in physical assets 

(1. and £\STd). 

£\Ldh• £\Md, £\OAd, £\FAd, Id, £\STd are either policy variables or 

exogenously specified in the model. 

After satisfying the requirements for funds for the above assets the OFis 

allocate their remaining funds [eq.90] as loans to the banking sector (eq.91) and 

the private ~.:orporate sector (eq.92). This responds to the real rate of return on 

enterprises), we will make the assumption thut commercial banks loans to households are policy 
determined (and exogenously given). 
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lending to the banking sector, (reUb) relative to the real of return on lending to the 

private corporate sector,(rc~~p) with an elasticity E2d [eq.93]. 

4.2.2. 7 Rest of the World 

The ROW identity is specified in the eq. 94. Changes in "other assets" of 

the ROW brings about equilibrium between the ROW liabilities and assets. 

4.2.2.8 Money Supply Analysis 

In our model, total money supply is an endogef!ous variable though the 

RBI can try to control it by affecting the monetary base of the economy. 

In the following analysis, we would see how total money supply is related· 

to the monetary base or reserve bank money. 

Monetary base of the economy consists of the currency in circulation (C) 

and the reserves of the banking sector (R) and other deposits of the RBI (OD). 

This is also equal to the sum of government currency (GC) and RBM. [RBM . 
forms a large part of the monetary base. The remaining part of the monetary 

base, i.e. government currency in the hands of public and the banking sector, 

structurally, constitutes a small proportion. Therefore, for all practical purposes, 

changes in monetary base amount to changes in RBM]. In flow terms, therefore 

the identity is: 

~RBM =~CASH+ ~R + ~OD. 

Currency, as we have seen, is held by the household sector, the private 

corporate 

sector, the OFis and the ROW. And, therefore, it is equal to 

~CASHh + ~CASHP + ~CASHd+~ CASHW 

or 

~CASH= goh6Mh + gop~MP + god6Md +gow6Mw 

However, 

~Mdd = ~M11+6MP+6Md+6Mw. (eq. 95) 

We assume that ~Mh,6~,6Md.~Mw are certain fraction, 8mh• 8mp• Smd, gmw 

oftotal money demand (6Mdd). Therefore, we can write 
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llCASH = 8oh8mhAMdd+gop8mpAMdd+ 8oct8mdAMdd + 8ow8mwllMdd 

=(goh8mh + 8op8mp +god8md +gow8mw}AMd d 

·Other deposits of RBI form a small proportion of total RBM .. We assume 

that AOD = 8odoAM/ 

We know that 

ADEP=llDEPb +AOD . 

Therefore change in bank deposits is equal to 

ADEPb=AMd d-ACASH-AOD 

ADEPb=(h(goh8mh+ 8op8mp+god8md+gow8mw).:gOdo}AMdd · 

Reserves of the banking sector, on the other hand, c~nsist of both 

required reserves and excess reserves, i.e. 

get 

ARb= ARRb + AERb 

= 8sh ADEPb + g3b (----}ADEPb 

= [8sb + 83b (----)]ADEPb 

= [gsb +g3b(----}](1-(gohSmh +gopSmp+godgmd+SowSmw)-godo}AMcl d• 

Substituting for currency and reserves in ~the mo~etai'y base .equation we 

ARBM=(gohSmh +gopgmp +god8md+gowSmw)AMd d+[gsb +g3b(. • .}]( 1-{goh8mh +),,pgmp +god 

8md+&owSmw)·&odo)AMd d+ gOdoAMd d 
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At equilibrium money demand equal money supply and therefore 

~M•==( l/{(gobSmb +gopSmp +godgmd+gowSmw)+[gsb +gJb( ···)](I -(gohSmh +gopgmp +godgmd 

+go.gm.)-&wo)+gOdo)~RBM ( eq. 96) 

or ~M· = mm ~RBM 

Where 

mm=II{(gohgmh+gopgmp+godgmd+gowgmw)+[gsb+gJb( ... )](l-(So"~" +Sop8mp +Sod8md 

gowSmw)-&do)+ 8odo) 

= money multiplier. 

4.2.2.9 Interest Rates and Returns: Definitions 

Various interest rates and returns used in the model are defined in this 

block. 

The average rate of return received by the household sector, r11, on its 

various physical and financial assets, is a weighted average of interest rate on 

bank deposits· and the return on the other assets [eq.97]. On the other hand, the 

return on the other assets i.e. rob is a weighted average of the return on capital 

(rJ and the return on other financial assets (ronJ [eq.98]. rofh defines the weighted 

average of the return on small savings (rpm) and the return on various securities 

(r.J [eq.99). Eq.IOO defines the return on securities (r.") as a weighted average 

of return on private corporate securities (rp.)and return on the securities of the 

OFis (rdl). Weights, in all these equations are the shares of different assets in 

total assets. 

For the private corporate sector, rP, gives the weighted average rate of 

borrowing. In equation 101, it is a weighted average of the lending rate charged 
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by the banking sector (rb1p) and the OFis (rd1~). 

r~o in Eq.l02, defines the nominal rate of return on capital as total capital 

income (I:KINCi) relative to the capital stock of the economy (l::PKiKic•·t>). 

Average borrowing rate faced by the banking sector, r1b, is a weighted 

average of the lending rate charged by the R~I and the lending rate changed by 

the OFis, weights being the shares of two types of borrowings in total borrowing 

by the banking sector [eq.I03]. 

The OFis lend to the banking sector and to the private corporate sector: 

So the average lending rate (rd1) for the OFis is a weighted average of lendin'g 

rate charged to the banking sector and ·tending rate charged to the private 

corporate sector (rd1o) [eq.l04). 

The banking sector invests in government securities and OFis securities · 

which form SLR securities. So the average rate of return on these securities, rsLR• 

as defined in equation 1 05,. is a weighted average of return on government 

securities and the return on OFis securities, the weights b~ing the shares of the 

two types of securities in total SLR securities. 

4.4.2.10 Assets Market Equilibria 

Demand for and supply of money is equilibrated by changes in the overall , 

price level in our model [eq.106]. This treatment makes the price level 

endogenous to the model. 

Equilibrium in the private corporate securities market occurs when 

demand for private corporate securities by the household sector, is equal to the 

supply of these securities by the private corporate sector. The yield on these 

securities is determined by this equilibrium condition. [ eq.l 07]. 

The private corporate sector demands loans from the banking sector and 

OFis. The rates charged by the banking sector and OFis determine the 

equilibrium in the two types of loan markets respectively [ eq .J 08 and eq .1 09 . . 
respectively]. In both the cases when interest rates hit the officially specified 

interest rate ceiling, credit rationing takes place in the economy. We assume that 

when the lending rate charged by the banking sector hits the ceiling, the holding 
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of working capital is affected. On the other hand, when lending rate charged. by 

the OFis hits the ceiling, investment in fixed capital stock is affected. 

The banking sector borrows from the OFis. In this loan market, 

equilibrium between demand and supply is achieved through variations in the call 

money market interest rate. [ eq. 11 0]. 

Equilibrium in all the other asset markets [such as deposits, co~tractual 

assets, small savings, OFis securities, government securities etc.] is· demand 

determined. Reserve bank credit to the banking sector and the OFis, under the 

assumption of fixed lending rate to these sectors, is also ~emand determined. On 

the other hand, under the assumption of a flexible lending rate to these sectors, 

it is supply determined. In some of the simulation exercises we deregulated even 

the return on government securities and small savings. 

Since the exchange rate is fixed in our model, RBI does not have any 

control over the foreign exchange reserves. Eq.lll shows that the excess supply 

offoreign exchange resulting from current account.and capital account foreign 

exchange transactions results in an equivalent increase in the Central Bank 

reserves. With a fixed exchange rate, changes in reserves accommodate any 

excess supply of or demand for foreign exchange. 

4.4.2.11 Expectations 

At the beginning of the period, people have expe.ctations about the value 

of certain parameters and variables, the actual values of which depend on the 

worls:ing of the model during the period. These expectations for the beginning of 

the next period are formed at the end of the current period. 

Since nominal interest rates, in our model, are known at the beginning of 

the period, expectations of real interest rates depend on the expectations of 

inflation. 

formation of expectation regarding inflation is assumed to follow an 

adaptive expectation framework 19
• Expected rate of inflation for thene~t year is 

19 

Alternatively, one can specify expectations in rational expectations framework. However, as · 
pointed out by Bhattacharya and Lodh .< 1990), the assumption of rational expectation appears to 
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a,weighted average of the rate of inflation for this year and the rate of inflation 

for the previous year, with a weight o3 for the current year and (l·o3) for the 

previous year, i.e. 

eq. 112 

4.2.3 Interim Period Model: Dynamics 

During the formulation of our model we have used a sequential 

equilibrium concept. Interim period model is built to introduce recursiv.e 

dynamics in the model. 

Change in the values of fixed and exogenous variables and parameters 

takes place at the end of the current period. The updating procedure links the . 

future periods with the current period and introduces recursive dynamism in the 

model. 

Now we turn to the updating procedure. 

Stocks of financial assets are computed, with the stocks of financial assets 

at the beginning of the period equal to the stocks at the end of the previous 

period plus change in assets during the period. So, equations 3 to 9 updates the 

stocks of deposits with the household sector, OFis securities with the 

household sector, private corporate securities with the household sector, small · 

savings of the household sector, deposits of the private corporate sector, loans 

from the banking sector and the OFis to the private corporate sector 

respectively. For sectoral capital stocks and the private corporate sector capital 

stock, the new periods capital stock is the sum of last period's capital stock (net 

of depreciation) augmented by last periods investment (eq.l and eq.2); where dki 

and dkp are the exogenously specified depreciation rates • Which is constant over 

time but varies across sectors. 

Actual values will be taken for the interest rates (which are fixed for any 

be too strong not only for developing countries bl!t also for developed countries. For expectations 
to be rational, there should be perfect information to all economic agents. However, in developing 
countries, infonnation is scanty and limited. Vast unorganized sector is a further obstacle to free 
flow of information. There is neither homogeneous market nor homogeneous production 
behaviour. 
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given period) and for the import co- efficients, the indirect tax rates, and the 

direct tax rates. 

4.3 Interlinkages ti.nd Conclusion 

The model developed here is a micro-macro computable general 

equilibrium model. Though broadly in neo-classical tradition, it captures the 

specifities or structural and institutional features of the Indian economy. 

Structural features are reflected not only in the .. original distributiomil 

characteristics between sectors, between factors of production and between 

economic agents and in the many parameter values used in the·functional forms · 

but also in various closure rules used in the model. 

Following interlinkages are explicitly incorporated in the model 

4.3.1 Interlinkages from the financial Side to the R.eal Side 

Portfolio reallocation effect 

The model has incorporated the portfolio behaviour of not only the . 

household sector but also various other economic agents. For example, changes 

in fiscal and policy affects the borrowing requirement of the public sector. The 

public sector can borrow from various financial institutions by issuing 

government securities. Issue of government securities other than that to the RBI 
• 

results in portfolio reallocations by the banking sector as well as the OFis and 

affects the availability of bank as well as non-bank credit to the private corporate 

sector. The portfolio reallocation by the financial institutions not only affect the 

availability but also the cost of credit to the private corporate sector. The change 

in the cost of credit from the financial institutions affects the investment as well 

as the borrowing d~cisions of the private corporate sector. Thus, the total 

investment in the economy gets affected and this has further repercussions for 

the economic activities. 
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Interest receipt and expenditure effect 

Changes in the portfolio as a result of some policy change, affect the · 

relative rates of returns on various assets. Since interest receipts/payments form 

a differing proportion of the incomes/expenditures of the economic agents? 

changes in them result in reallocation of income among economic agents. The 

reallocation of income and saving among economic agents not only affect the 

consumption and investment decisions of the economic agents but also influence 

their portfolio decisions. 

Investment effect 

Changes in money supply due to exogenous changes in the financial 

sector, affect the overall cost of credit as well as overall price level in the 

economy. Average cost of credit directly affect the investment decisions of the 

private corporate sector as the return on capital relative to the cost of credit 

influence the investment decision of this sector. 

Expectations of inflations, being dependent on the past and present level 
' 

of prices, would get affected by changing price level. The rate of inflation is 

important for both portfolio and investment decisions. Portfolio decisions of the 

household sector are based on the real rates of return. At the beginning of the 

period only the nominal rates of interest are known to it. The higher expected 

rate of inflation would reduce the real rates of return on all the assets. However, 

in our model, the demand for physical assets depends not only on the real rate of 

return on capital but also responds positively to the rate of inflation. Hence, the 

household sector would divert its saving in the form of financial assets to 

physical assets. The increased expected rate of inflation not only leads the 

diversion of funds from financial assets to physical assets but also reduces the 

total saving of the household sector (because saving is positively related to the 

average real rate of return). These two effects would reduce the available funds 

with the financial sector as well as the private sector. Reduced availability of 

funds with the financial sector results in increased cost and low availability of 

credit to the private corporate sector and thus reduces the level of investment 

in the economy. 
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Expected inflation also· affects the desired investment by the ·private 

corporate sector positively as welt as negatively. Negatively, because agents see 

inflation as a signal of economic problem (for example, less demand is expected 

for output due to low real income level in future and, thus. low expected future 

profits and growth. This reduces expectations of the rate of return to investment, 

which depends on future demand for output). Positively, because the higher 

expected rate of inflation reduces the expected average cost of credit (due to 

fixity of some nominal interest rates in the model, nominal average cost of credit 

does not increase in the same proportion as the inflation rate) and, thus, 

encourages investment by reducing the real cost of borrowing. (when nominal 

interest rates adjust to the inflation rate this might not happen). The exact effect · 

of these two opposite forces depends on the relative strength of interest elasticity 

of investment, vis-a-vis inflation elasticity of investment. 

Variable mark-up decisions 

Changes in the overall price lev~l due to change in money supply affect 

the mark-up in the non-agricultural sector. An increase in money supply (for 

example), increases the real money holdings (and money incomes) of the 

economic agents. Finding themselves with excess real money holdings, agents 

spend more on commodities and, thus, the overall price level increases. This . 

results in the overall increase in the price level. 

However, we have seen that the overall price level is also determined from 

the commodity market (real side). 

· As is clear from the IS-LM framework, the economy is in equilibrium 

when both the commodity market and the money market are in equilibrium. The 

IS-LM framework emphasizes the equilibrium levels of income and the interest 

rate. A similar approach can also be considered for the determination of the 

equilibrium price level in our model economy. The economy can remain in 

equilibrium only when price level determined from the money market (financial 

sector) is ~lso equal to the price level determined by the commodity market (real 

sector). Given the rigidities in various markets of the real sector, price of the 

non-agricultural commodity adjusts in order to bring the price level determined 
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frpm the two sides of the economy into equilibrium. Producers price in the non

agricultural sector is based on a variable mark-up (basically this determines the .. 
profit margin of the producers of non-agricultural commodity). Thus, variation 

in the producer price as a result of variation in mo.netary conditions, leads to 

variation in the profit margin of the producers of the non-agricultural 

commodity. Finally, which price level would prevail depends on the strength of 

th.e cost push (real side) and demand pull factors (monetary side) though these 

two factors cannot be separated because they continuously interact in the 

e~onomy. 

However, changes in the profit margins affect the net revenue and the 

capital income of the producers. Thus; changes in the profit margins result in . 

redistribution of income among economic agents. Even the return to capital . 

changes which influences the investment decisions of the 'economic agents. 

Partial wage indexation 

Expected inflation affects the real variables of the economy not only via 

portfolio and investment decisions of the agents but also by affecting the real 

wages and thus input cost structure of products. 

Wages in our model, are fixed in a given period and change over a period 

oftime via partial indexation method described above. Thus, in a period of higher 

inflation,· real wages will be declining. Declining real wages reduce the cost 

structure of inputs to the producers and thus increase the. capital income. All this 

stimulates investment by the producers in those sectors where nominal wages are 

fixed. 

4.3.2 Interlinkages from the Real Side to the Financial Side 

The exogenous changes in the real side of the economy affect the income 

and saving levels of the economic agents. These determine the deficit and 

borrowing requirements (examples, private corporate sector deficit, public sector 

deficit and borrowing requirements) and lending decisions (examples, household 

sector investment decisions, financial institutions lending decisions) of the 

various economic agents. 
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Various interlin~ages affect the economy from various directions and 

often counteract the impact of each other. Thus, ·to have an idea about the 

dominating interlinkages and important factors influencing the economy, we need 

to have a numerical specification of the model described above. 

The model developed, here, . is used for policy analysis· rather than 

working counterfactual historical statement. We use it as a policy laboratory, 

analysing the outcome of a policy option or a policy package against the outcome · 

of another policy option or policy package. 

Policy experiments which we have conducted on the basis of the above . .. . 

model, involve simulation and sensitivity analyses. The results and the findings . 

based on our simulation and sensitivity experiments are dealt with and described. 

in chapter 5 to which we turn now. 
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TABLE 4.1 : EQUATIONS OF THE CGE MODEL 

PART I : EQUATIONS OF THE REAL SIDE OF THE MODEL 

~- Output Block: Producton, Exports.And Imports 

1=2 

1=1,2 

• 'Y • [ PD1 (1-r s1 )] (~::~1) +[1-r ) [_!_) 
Ei .{ s1 PE1r si a1 Psi 

3
. J>B = Psi 

si si PD <1-r > 
1 e1 · 

1=1,2 

1=1,2 

B. Commodity Demand Block 

1=1,2 
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7. 

1=1,2 

8. 1=1,2 

9. . 1=1,2 

1=1,2 

11. 
}( p~) 

1=1,2 
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C. Price Block -Definitions 

i=1,2 

i=1,2 

OR 

PEi= PWEiER 

~+tei+trJ 
i=1,2 

15. i=1,2 

16. i=1,2 

17. i=1,2 

18. i=1,2 
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D. Product Market Equilibrium 

20. Ds_ Dd 
1- 1 1=1 

[~ajiPJ d 
10w1] 21. PDi= {1+T) + ~ Wi+ i=2 

xs 
i 

E. Labour Market Equilibrium 

22. 1=1,2 

23. 1=1 

24. 

25. 1=2 

F. Income Block : 

26. 

27. 1=1~2 
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Z:J. 

30. 
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+teii....:iL1+~ ... L·h~+~ ... tp~+~ ... ~ea+1HFfa 

31. Yf= ::af1;:n:ci+rblpEcbp(t-l)+rdlp Eodp(t-1)+ 

Ul ... ipf+rdlh Ecdh(t-1>+ 01HFhf+1HFef+TRFaf 

33. 

34. 

35. 
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38. Sf={1-tf)Yf-rdsOFISsh(t-1)-rbd~eh(t-1) 

-OTRFfh-rbdDEPsp(t-1 )- OTRFfp-TRFfa 

Part II : Equations Of The Financial Side Of The Model 

H. Household~s Portfolio Decisions 

45. [ 
1 ]cob 

(~) [1+r J-c4h 
POP (t-1) bd 

47. .t..COhd=gO .t..COh 
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48. AC0hg:(1-g0) ACOh 

52. 

55. 

58. 

[ 

']&1h 81h rk ___;;;;.:;.;;_. = t/1 
1-g . 1h rofh 

1h 

8
2h - t/1 

1-g - 2h 
2h 

g 
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·. 
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I. Private Corporate Firm's Investment Finanoins 
Decisions 

59. 

60. 

61. 

62. 

63. 

I [{ I:ICINC. ] p L -=a. 
- 0 -
I( I:PIC . IC , 

pCl-U 1. 1. CL-t) 

AM = k Yp p p 

ACASHP=sopAMP 

ADEPp=<1-gOp)AMP 

DEFp = I:PKi1nv1I + AM + AST + AOA ' .p p p p 

+AFA - S -AOL -AFL p p p p 

64. APCORS8 = s1 DEF p p 

65. ALd = p ( 1 - s1P ) DEFP 

66. s1P 
= 4>1p [ rp rlp 

1-g1p 1 + rps 

67. At.gp = ALd g2p p 

68. ALd = ( 1 - g2p ) ALd dp p 
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69. 

J. 

70 • 

71. 

72. 

73. 

K. 

74. 

~p - t/J 
1 - g - 2p 

2p [ ]

&2p 

1 + rdlp . 

1 + rblp . 

Government•s Deficit Financing Decisions 

FDEF = L PK11nv1I + ~ST + AFA +~OA -s . g I. g g g gg 

BREQ = L PK11nv1! + AST + ~F A +AOA g I. ' g ·, g g g 

-~GR -~OL -~CO -ASM -FL-S -b g hg h g g 

AGS = w1 BREQ c g 

·Reserve Bank Of India: 
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L. Banking Sector Portfolio Determination 

76. ~Ab= ~~+~E~+~G~+ ~OFISb+ ~tbp+~OAb 

+~FAb+tPKiinv1Ib+~STb 

78. [ 
1 + r ]&1b 
__ ....;b;;;.;;l;:;;:,P_ ~A 

- b 1 + rolb 

79. ~blp ~A [ 
1 + r ]&2b 
1 + rdlb b 

80. 

81. 

82. 

83. 
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84. 

85. 

86. 

M. 

89. 

A~ =A~- [A~+ AE~+ AG~+ AOFI~+ A~ 
p .· g 

+ AOAb+FAb + !PKiinviib+ ASTb] 

Other Financial Institutions Portfolio 
Determination : 

[ ]

&ld 
r 
dl AA 

1 + rcld d 
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93. 

N. Rest of The World : 

94. ~f +S = ~M + ~Lf + ~OA -w w w g w 

0. Money Supply Analysis 

95. 

ARBM s 
96. ~M = ----------------------------------------

{[sohimh+sopsmp+sodBmd+sowHmw]+ 

[ ( rlb )&3b] 
g5b+g3b 1+rblp 

[l-[sohsmh+ sopBmp+sodsmd+sawsmw]-sodo]+sodo} 

P. Interest Rates And Returns : Definitions 

98 · rob = g1hrk+ (1-g1h) rofh 

99 · rofh = g2h( 1 + rgsm) + ( 1 - g2h) rsh 
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100. 

101. 

102. 

103. 

105. 

Q. 

106. 

107. 

108. 

109. 

110. 

111. 

r = 1+ 1+ n [ [ 
t KINCi ] ] [ ,... ] 

k ~PKiKi(t-1} ' 

Assets Market Equilibria ~ 

Ms = Md 

~PCOR~ = ~PCORS6 

~~p = ~~p 

~Ld = ~La 
dp dp 

~L~b = ~L~b 

+ ~FA + ~FA +~FAb+~FAd-DL -~FL -~FL =FLd=~FE g c p g c 
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PART III 

R. Expectations 

112. n = u
3

[_PI___;;;.NDt __ 1 ]+( 1 _ u
3
) [ ~t-1 _ l ] 

PINDt_1 PINDt_2 

Interim Period Model: 

Dynamics : 

1. 

2. 

K1,t=Ki<t-l>(1-dki)+INVi 

Kp,t=Kp{t-1><1-dkp)+IP 

4. OFI~,t =OFISh,(t-1) +AOFISh,t 

5. PCORSh,t =PCORSh,(t-1) +APCOR~,t 

7. DEPp,t=DEPp,(t-l)+ADEPp,t 

8 · ~p,t =~p,(t-l)+Lbp,t. 

9· Ldp,t=Ldp,(t-1)+Ldp,t 
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Table 4.2: 

coh 

cohd 

cohs 

CASHh 

CASHP 

od. 
I 

o• . . I 

DEPb 

DEFP 

DEPh 

DEPP 

DSTi 

ERb 

ESLRSb 

FDEFB 

FE 

GSb 

GSC 

GSd 

List of Endogenous Variables and Co-efficients 

total assets of banking sector 

total assets of OFis 

borrowing requirement of public sector 

consumption of composite commodity i by household sector 

contractual saving of household sector 

contractual saving of household sector with OFis 

contractual saving of household sector wi_th public·sector 

cash holding of household sector 

cash holding of private corporate sector 

domestic demand for domestically.produced commodity i 

supply of domestically produced commodity i in' the domesti 

market 

total deposits with the banking sector 

deficit of private corporate sector 

deposit of household sector 

deposit of private corporate sector 

demand for composite commodity i in 11 Change in stocks" 

export of domestically produced commodity i : 

excess reserves of banking sector 

excess SLR securities with banking sector 

deficit of public sector 

foreign exchange reserves of RBI 

. government securities held by banking sector 

government securities held by RBI 

government securities held by OFis 

share of pvt sector in loans from OFis 

share of cash in money holding of household sect.or 

share of investment (physical assets) in Skh 

share of small saving in OFAh 

share of PCORSh in SECh 
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Ih 

IP 

INV1 

KINCi 

Lb 

Ldbp 

L\P 

Ld 

Lddb 

vdb 

Lddp 

vdp 

Ld. 
I 

Ld 
p 

LFd 

Md 

Mh 

Mi 

MP 

M' 

N .. 
J,l 

OAw 

OFAh 

OFISb 

OF ISh 

pi 

PD; 

PKi 

share ofPCORSh in financing DEFP 

share of banking sector in LP d 

real gross domestic product 

investment by household sector 

investment by private corporate sector 

total demand for composite commodity i for investm~nt 

capital income from productive sector i ·. 

total sources of funds of banking sector 

loan demand from banking sector by private corporate sector 

loans supply from banking sector to private corporate sector . 

fotal sources offunds ofOFis 

loan demand from OFis by banking sector 

loans from OFis to banking sector 

loan demand from OFis by private corporate. sector 

loans from OFis to private corporate sector 

total sectoral demand for.labour 

total borrowing by private corporate sector 

lonable funds of OFis 

total money demand in the economy 

money holding of household sector 

import of commodity i 

money holding of private corporate sector 

total money supply in the economy 

intermediate demand for composite commodity i 

use of input j in sector i 

other assets of ROW 

Skh net of investment in physical assets 

securities of OFI's held by banking sector 

securities of OFI's held by household sector 

price of composite commodity i 

price of domestically produced commodity i in domestic .market 

price of capital good for investment in sector i 
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PNi 

PXi 

PIND 

PCORSh 

PCORS• 

rPI 

s. 
sb 
sd 
SCI 

. Sr 

s, 
sh 
sp 
Sw 

net producer price of commodity i 

average producer price of commodity i 

price index 

private corporate securities held by household sector 

total supply of private corporate securities 

. required reserves of banking sector 

reserve bank credit to banking sector 

reserve bank credit to OFis 

reserve bank money 

average return on assets for household sector 

return on capital 

average cost of funds for private corporate sector 

average return to OFis on lending 

average cost of borrowing to the banking sector 

average return on non-monetary assets of household sector 

return on private corporate securities 

average return on private corporate securities and securities of 

OFis 

lending rate of banking sector to private corporate sector 

lending rate of OFis to banking sector 

·rending rate of OFis to private corporate sector 

average return on OF A to household sector 

average return to banks on SLR securities 

saving of the govternment sector 

saving of banking sector 

saving of OFis 

saving of public sector non-departmental enterprises 

saving of financial intermediaries 

saving of public sector 

saving of household sector 

saving of private corporate sector 

saving of ROW 

236 



Skh · saving net of money, contractual saving, other exogenously 

SLRSb 

Ui 

·Wi 

Qid 

xi• 
v. 
Yc 

t 

specified assets and change in stocks but inclusive of borrowed 

funds. 

SJ1all saving of household sector 

total of private corporate securities and securities of OFis held 

by household sector 

SLR securities with banking sector 

unemployment in non agricultural sector 

Wage of labour in sector i 

total domestic demand for composite commodity 

total output of domestically produced commodity i 

income of govternment sector 

income of public sector non-departmental enterprise 

income of financial intermediaries 

income of household sector 

income of private corporate sector 

income ofROW 

mark up rate 

expected inflation 
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Table 4.3: List of Exogenous Variables and Co-efficients 

ao productivity parameter (constant) in private corporate investment 

function 

BB 

d 

DEPdb 

DEPwb 

DE~ sh(t·•> 

DEP•pCI-1> 

ER 

FA11 

FLC 

input - output co-efficients 

constant in Armington CES function 

constant in CET function 

fraction of total financial institution saving with banking sector 

marginal budget shares 

constant in labour demand equation 

bank branches 

fraction of total financial institution saving with OFls 

deposit of OFis with banking sector 

deposit of ROW with banking sector 

stock of deposits with household sector in period t-1 

stock of deposits with private corporate sector in period t-1 

exchange rate 

foreign assets of agent k (k=b,d,c,p,g) 

'foreign liabilities of agent k (k=c,d,p,g) 
,_ 

g0 share of OFis in COh 

g1b ·constant in banking sector RBC demand function 

g2b constant in banking sector loan demand from OFis function 

g3b constant in bank excess reserve demand function 

S4b constant in bank excess SLR securities demand function 

S7b share of government securities in SLR securities 

g1d constant in OFI RBC demand function 

Sok fraction of agent k's (k=d,p, w) cash in it's total money holding 

.. 8r.,k fraction of agent k's money holding in total money holding 

(k=h, p,d, w) 

Sodo fraction of "other deposits" in total money holding 

Ib banking sector investment 

Id OFI's investment 

238 

. ,. 



Jr 

invj 

Kic;·•> 
kp 

~rCt·I) 

Li• 

Lw 

lowi 

Ldh 

L•bP<•·•> 

LadpC•·•> 

NWi 

NML 

NNML 

OAk 

OL~c 

OFIS.h<•·•> 

OTRFah 

OTRFfh 

OTRFrp 

·. 

Error in investment 

share of sector j in total investment 

capital stock in productive sector i in period t-1 

money demand co-efficients for private corporate sector 

capital stock of private corporate sector in period t-1 

total sectoral labour supply 

total liabilities of ROW 

wage to ROW to total domestic output ratioin each sector 

loan to household sector from OFis 

stock of loans from banks to private corporate sector in 

period(t-1) 

stock of loans from Ofls to private corporate sector in 

period (t-1) 

stock of loans from Ofls to household sector in period (t-1) 

~xogenously specified wight in rh 

money with OFis 

money with ROW 

exogenously specified weights in r1b 

sectoral non wage income from ROW 

non monetary liabilities 

net non-monetary liabilities 
11 0ther assets" of agent k (k=b,c,d,g,h,p 

"other liabilities" of agent k (k=b,d,g,h,p) 

stock of OFI securities with household sector (t-1) 

other transfers from government sector to household sector · 

other transfers from financial intermediaries to hosehold sector 

other transfers from financial intermedire to· private corporate 

secto:· 

other transfers from household sector to financial intermediaries 

other transfer from private corporate sector to financial 1 

intermediaries 

other transfers from private corporate sector to household sector 
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PEi 

PMi 

POP 

PWMi 

PWEi 

price of exported commodity i in domestic currency, 

price of imported commodity in domestic currency 

populatio~ 

world price of imported commodity 

world price of exported commodity i 

PCORS•hCr·l) stock of private corporate securities with household sector in 

period t-1 

PIND<t·l) 

PIND<r-2> 

Stk 

Str 

TRFac 

TRF .. r 

TRF"· 

TRFcr 

TRFra 

TRFha 

TRFhw 

TRFpa 

price index in period t-1 

price index in period t-2 

constant in household sector saving function 

stock of small savings with household sector in period t-1 

fraction of total "change in stock" allocated to sector j 

"change in stock" with agent k( k=h,p,g,b,d ) 

error in the measurement of stocks of physical a~ sets 

tax rates on incomes of nary-departmental enterprises, financial 

intermediaries, household sector and private corporate sector 

export tariff on commodity i 

import tariff on commodity i 

indirect tax rate on commodity i 

total transfers from government sector to public sector non

departmental enterprises 

total transfers from government sector to financial intermediaries 

total transfers from public sector non-departmental enterprise to 

government sector 

total transfers from non departmental enterprise to financial 

intermediaries 

total transfers from financiasel intermediaries to government 

sector 

total transfers from ho.usehold sector to government sector 

total transfers from household sector to ROW 

total transfers from private corporate sector to government sector 
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TRFpe total transfers from private corpprate sector to public sector 

non- departmental enterprise 

TRFwh total transfers from ROW to household sector 

WBwi sectoral wage bill to ROW 

W wi sectoral wage bill from ROW 

xi• total domestic output of agricultural sector (i= I) 

a2h constant in money demand equation 

ash constant in contractual asset demand equation 

aki share of agent kin KINCi (k=a,e,f,h,p, w) 

(XWI,~Wll' y wa constants in wage index equations 

y •i share parameter in CET function 

y •li share of composite commodity i in "change in stock" 

6i share parameter in Armington CES function 

ei minimum consumption of commodity i in LES co~sumption 

function . 
<}>2d constant in OFis loan supply allocation to banking sector and 

private sector function 

<t>oh constant in households sector cash to deposit allocation function 

<}> 1h fraction in household sector investment and "other financial assets" 

allocation function 

<}>2h fraction in household sector small saving and securities allocation 

function 

4>3h fraction in household private corporate securities and OFI 

securities allocation function 

4>1p (raction in private corporate sector's deficit funding decision ~ia 

issuing securities and loans 

4>2p fraction in private corporate sector's deficit funding decision via 

loans from banks and OFis 

uij capital composition co-efficient 

Jli weights in price index 

0 3 weights in expected inflation equation 
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Policy Variables and Co-efficients 

Cai government sector consumption of commodity i 

required cash reserve requirement 

statutory liquidity ratio (SLR) 

public sector investment 

RBI credit to banking sector 

RBI credit to OFis 

interest rate on bank deposits 

return on securities of OFis 

lending rate of RBI to banking sector 

lending rate of RBI to OFis 

lending rate of OFis to household sector 

return on government securities 

interest rate on small savings 

financing of public sector deficit by RBI credit 

Elasticity Parameters 

'• 

interest elasticity in household sector saving function 

income elasticity in money demand function 

interest elasticity in money demand function 

interest rate elasticity in bank RBC demand function 

interest rate elasticity in bank loan demand from OFI function 

interest rate elasticity in bank ER demand function 

interest rate elasticity in bank excess SLR securities demand 

function 

interest rate elasticity in OFis RBC demand function 

interest rate elasticity in OFis loan supply to banking sector

private corporate ·sector function 
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Pai 

bank branch elasticity in household sector cash to deposit 

allocation function 

interest rate elasticity in household sector investment to "other 

financial assets" allocation function 

interest rate elasticity in household sector small saving to 

securities allocation function 

interest rate elasticity in household sector private corporate 

securities and OFI securities allocation function 

interest rate elasticity in household sector cash to deposit 

allocation function 

inflation elasticity in household sector investment to "other 

financial assets" allocation function 

interest rate elasticity in private corporate sector's deficit funding 

decision via issuing sec.urities and loans function 

interest rate elast!city in. private corporate sector's deficit funding 

decision via loans from banking sector and OFI function 

interest rate elasticity in private corporate sector investment 

function 

inflation rate elasticity in private corporate sector investment 

function 

elasticity parameter in Armington CES function 

elasticity parameter in CET function 
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Pc:i 

Pai 

bank branch elasticity in household sector cash to depo'sit 

allocation function 

interest rate elasticity in household sector investment to "other 

financial assets" allocation functio11 

inte:est rate elasticity in household sector small saving to 

securities allocation function 

interest rate elasticity in household sector private corporate 

securities and OFI securities allocation function 

interest rate elasticity in household sector cash to deposit 

allocation function 

inflation elasticity in household sector investment to "other· 

financial assets" allocation function 

interest rate elasticity in private corporate sector's deficit funding 

decision via issuing sec.urities and loans function 

interest rate elast!city in. private corporate sector's deficit funding 

decision via loans from banking sector and OFI function 

interest rate . elasticity in private corporate sector investment 

function 

inflation rate elasticity in pri~ate corporate sector investment . 

function 

elasticity parameter in Armington CES function 

elasticity parameter in CET function 
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Chapter 5 

SIMULATION AND SENSITIVITY ANALYSIS 

5.1 Parameter Values and Model Calibration 

Computable .general equilibrium analysis invqlves a large number 'of 

parameters .. Econometric estimation of various share and elasticity parameters 

involved in the model is. not possible, mainly, due to non-availability of time· 

series data for most of the variables. 

Conventionally, FSAM for a specific year (which in our case is 1983-84) 

is taken as a base-year solution of the model economy. The model ~as been 

calibrat_ed to replicate the base year FSAM. The base-year calibration procedure 

follows that is common to most of the CGE models: initial prices and quantities 

are combined- with the parameters and elasti.cities to calculate the share 

parameters, distribution parameters and exogenous constants (such as direct and 

indirect tax rates, initial composition of assets and liabilities of various economic 

agents, wage rates and various other share parameters) that validate the base

year values in the FSAM. Thus, most of the parameters of the model are defined, 

implicitly, by the base-year FSAM. 1 
' Elasticities of CET functions, Armington 

CES functions, elasticities involved in the various financial portfolio functions 

were. pitched at levels that were also used in other, comparable studies.1 Given 

While some of the calibrated parameters (like input-output coefficients) are observed in the 
economy and are implicit in the FSAM, some of the parameters are implicit in .the specified 
equations in the CET and CES functions. 

l 

We tried to estimate various interest rate and inllation elasticities involved in the financial sector 
specification econometrically. However due to fixity in the interest rate structure during the 
period of analysis we got wrong signs for most. of our elasticity parameters. Therefore, we have 
made use of other comparable studies at the: world level fo1· the estimates of these elasticity 
parameters. Estimates .of parameters of LES functions are provided to us by Dr. J<.N. Murthy, 
professor at Central University, Hyderahad. These borrowed estimates would be used for the 
purpose of policy experimentations. 
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Chapter 5 

SIMULATION AND SENSITIVITY ANALYSIS 

5.1 Parameter Values and Model Calibration 

Computable .general equilibrium analysis invo_lves a large number 'of 

parameters. Econometric estimation of various share and elasticity parameters 

involved in the model is. not possible, mainly, due to non-availability of time 

series data for most of the variables. 

Conventionally, FSAM for a specific year (which in our case is 1983-84) 

is taken as a base-year solution of the model economy. The model ~as been 

calibrat.ed to replicate the base year FSAM. The base-year calibration procedure 

follows that is common to most of the CGE models: initial prices and quantities 

are combined. with the parameters and elasticities to calculate the share 

parameters, distribution parameters and exogenous constants (such as direct and 

indirect tax rates, initial composition of assets apd liabilities of various economic 

agents, wage rates and various other share parameters) that validate the base

year values in the FSAM. Thus, most of the parameters of the model are defined, 

implicitly, by the base-year FSAM. 1 Elasticities of CET functions, Armington 

CES functions, elasticities involved in the various financial portfolio functions 

were pitched at levels that were also used in other, comparable studies. 2 Given 

I 

While some of the calibrated parameters (like input-output coefficients) are observed in the 
economy and are implicit in the FSAM, some of the parameters are implicit in the specified 
equations in the CET and CES functions. · 

2 

We tried to estimate various interest rate and intlation elasticities involved in the financial sector 
specification econometrically. However due to fixity in the interest rate structure during the 
period of analysis we got wrong signs for mos~ of our elasticity parameters. Therefore, we hove . 
made use of other comparable studies at the world level for the estimotes of these elasticity 
parameters. Estimates .of parameters of LES functions are provided to us by Dr. K.N. Murthy, 
professor at Central University, Hyderahad.These borrowed estimates would be used for the 
purpose of policy experimentations. 
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5.2 Policy Simulations 

As mentioned in the earlier chapters, the model presented in this study is 

used as a laboratory for policy experiments. 

Policy experiments which we have conducted, treating the model as the 

· policy laboratory, include simulation and sensitivity analysis. In the simulation 

experiments, we have examined how financial perturbations (such as a change in 

the high powered money or monetary base, through various policy instruments 

in the hands of the central bank) can affect the real variables in the economy, 
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namely consumption, investment, employment, distribution of income, saving 

made in the form of different assets, etc. Sensitivity analysis is conducted for 

examining the impact of plausible variations in parameter values. 

Four sets of simulation exercises were carried out. 

The first set of simulation exercises studies the impact of different 

monetary and credit policy measures and financial sector reforms, such as a 

change in the administered structure of interest rates. The policy changes . . . 

considered in all three illustrative simulation exercises, carried out in this set, aim 

at enhancing the supply of credit to the private corporate sector at a lower cost. 

These measures include a reduction in the bank deposit rate, a reduction in the 

SLR and a reduction in the CRR. 

The second se~ of simulations explores the effects of different measures 

of budgetary policy all aiming at achieving the reductio_n in the public sector 

borrowing requiremene: reduction of public inve~tment (lg), non~investment 
expenditure and then fiscal reform, concerning the reduction in indirect taxes on 

production. 

The third set of simulation exercises airps at exploring the. impact of an 

exogenous change in the amount of agricultural output. 

The model formulation is flexible enough to take into account the effect 

of regime change. We simulated the model for a partially liberalized regime4 

3 

Since public sector non-departmental enterprises are a part of the public sector, in lhe financial 
block of our model, total public sector borrowing requirement is the sum of fiscal deficit and 
borrowing requirement of the non-departmental public sector enterp1 ises. However, since capital 
receipts and capital expenditures of the non-departmental public enterprises are specified to be 
exogenously given and constant in our model, change in fiscal deficit of the government forms 
a large proportion of the change in total pub I ic sector borrowing requirement. 

4 

Strictly speaking, even the simulations carried out in the first three sets of exercises are under a 
partially liberalized regime as we have market determined rates on the borrowings of the private 
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where we removed the restriction on the interest ra~es on government securities 

and small savings. Under this regime, interest sensitive supply and demand 

equations are introduced for government securities and small savings. SLR is 

completely abolished in this scenario. It is assu~ed that the government 

borrowing from the RBI still remains a policy variable. Demand for government 

securities by the banking sector becomes interest sensitive rather than being 

determined by statutory liquidity requireme.nts in· this regime. The fourth set of 

simulation exercises analyses the impact of reduction in real investment of the 

public sector in a partially liberalized regime. 

The results of our simulation exercises (for the regulated regimes) are 

presented in Table 5.2. Absolute differences in the values· of various variables · 

from the base year values are presented in Table 5.3 while percentage change in 

them are available from Table 5.4 . Simulation and sensitivity results for the 

partially liberalized regime are available from Table 5.5. Figures 5.1 to 5.6 

provide the diagrammatic presentation· of various inter-linkages as available from 

the simulation results. 

As the simulations carried out here are illustrative, the changes in various 

policy variables are not equ.al to those observea historically. These simulation 

results, thus, would be helpful to gain insight.s into the working of the model. 

Thus, we would be mainly talking about the changes in the direction rather than 

the magnitudes of the changes in various variables due to the changes in policy 

stance and other exogenous changes. 

corporate sector from. the financial institutions i.e. banking sector and OFis. The degree of . 
liberalization increases as we deregulate the rate of interest on government securities and small 
savings which are demanded by the government sector to meet its borrowing requirement. 
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5.2.1 Monetary Policy Adjustments 

5.2.1.1 Impact of a Reduction in the Interest Rate on Bank Deposits 

A ten per cent reduction in the interest rate on bank deposits adversely 

affects the total supply of deposits from the household sector. Total investment 

in government securities by the banking sector declines because of decline in the 

total deposits with them. 

As can be seen from Table 5.2, a lower interest rate on deposits lowers 

the interest income on deposits ofthe household sector by Rs 367 crores and, 
I 

hence, household consumption expen~iture on both the commodities declines. 

Though interest earning on deposits forms just 2 percent of the to'tal income of' 

the household sector, it is one asset on which the absol~te amount of interest 

earning is quite large (Rs. 3671 crores in the base year). Interest payment on 

deposits forms approximately 26 percent of the current account expenditure of 

the financial institutions. Therefore, when there are no other shocks in the 

economy, interest earnings are expected to affect the economy significantly. 

Domestic output of the non-agricultural commodity declines in response 

to the decline in demand for it which lowers down overall real GDP by Rs.l ,310 

crores. However, since output of the agricultural commodity is exogenously 

given, reduction in demand for it results in lower domestic price5 for this 

commodity. Overall price level declines in the product market as a result of 

decline in the price of agricultural commodity. The fall in the price of agricultural 

com!flodity, finally, increases the household consumption of this commodity. 

A decline in the domestic price of agricultural commodity has ·an adverse 

impact on the net revenue of producers of this commodity . Net revenue of 

5 

The model differentiates various prices such as prices faced by the consumers (prices of 
composite commodies), prices faced by the producers, domestic prices of domestic commodities, 
import, export prices in domestic currency and world price of these commodities, prices of capital 
goods, etc. From the results of our simulation exercises we see that the prices faced by the 
producers move in the same direction as the prices of composite commodities which are faced by 
th'e consumers. In our exposition, whiJe describing the findings based on simulations, we have 
dropped these qualifying words as in most of the cases it is clear from the context as to which 
prices we are referring to. In cases where there is likely to be an ambiguity, we have tried to use 
the qualifying words. 
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producers of non-agricultural commodity also declines because of reduction in 

the output of this commodity. Hence, incomes of various economic agents 

decline. 

The decline in the net re~enue of producers of both the commodities · 

reduces the level of capital incomes and lowers down the rate of return on 

capital. The lower level of the rate of return on capital, to start with, discourages 

investment by the private corporate sector and reduces demand for borrowed 

funds. This lowers down the return on private corporate securities and the cost. 

of credit from the financial institutions by more than ten percent. The reduction 

in the cost of credit, however, reduces the total interest payment by the private 

corporate sector and, hence, increases its· saving by Rs. 1,044 crores. The· 

lowering of cost of borrowing also results, finally, in higher investment by· this 

sector. However, increase in nominal investment of private corporate sector is 

just Rs. 231 crores. Thus, though there is,. finally, a higher investment by this 

sector it is financed basically from internal sources. 

Overall contractional')' situation also adversely affects the tax revenue of 

the public sector and, hence, public sector borrowing requirement increases. 

O~erall contractionary situation resulting from the lowering of real 

household consumption demand reduces the real GDP as well as the incomes of 

the various economic agents. Demand for money declines and the economy faces 

excess money supply. Overall price level increases as a consequence. Price of the 

non-agricultural commodity and, hence, the profit margin of producers increases. 

Ove~all price level in this scenario is, finally, brought back to the base solution 

level.6 

Thus, we have a scenario in which demand side effects outweighed 

supply-side effects. Even in the presence of a lower level of interest rate 

(resulting from the decline in the borrowed funds) and a higher level of 

investment (financed from internal sources) the economy settles at lower levels 

of real GDP, incomes of economic agents and household consumption. 

6 

For the mechanislll of adjustment in price level see chapter 4, section 4.3.1. 
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The implication of this result is that unless loweJing of the cost of funds 

for the banking sector is accompanied by some other policy measures/exogenous 

shocks, which favourably affect the demand side and prevent the economy from 

falling in a contractionary situation, the economy would settle at lower levels of 

output and consumption, which would decrease the demand for credit by the 

private corporate sector. 

Another implication is that the economy can. have a lower level of 

borrowed funds but still a higher level of investment financed, primarily, from 

internal resources. Interest payments on lo~ns from the financial institutions and 

on private corporate securities are estimated to form almost 43 percent of the 

current account expenditure of the private corporate sector in the base year. · 

Therefore, changes in interest payments due to changes in the interest rates on 

loans and securities would substantially affect the saving (and, hence, availability 

of internal resources) with the private corporate sector. The issue of in.creasing 

cost of public debt resulting in higher borrowing requirement of the public sector . . 
is often raised in the literature. In the event of interest payments forming a 

substantial proportion of the current account expenditure of the private 

corporate sector, the same issue becomes relevant even for the deficit/ borrowing 

requirement of the private corporate sector. .. 

5.2.1.2 Impact of a Reduction in·the Statutory Liquidity Ratio 

The immediate impact of a ten percent reduction in SLR (from the base 

year value of 0.35) is the reduction in holding of government securities by the 

banking sector. The supply of credit to the private corporate sector increases, 

initially, and the cost of credit to the private corporate sector from the banking 

sector declines. However, to finance the given level of borrowing requirement, 

the public sector resorts to the RBI and the OFis. As the public sector 

borrowing from the OFis increases, it reduces the supply of credit from the OFis 

·to the private corporate sector and the banking sector which increases the cost 

of credit to these sectors. Higher cost of credit from the OFis adversely affects 

the investment by the private corporate sector. However, in response to the 

increasing cost of credit from the OFis to the banking sector and the decline in 
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Figure 5.2 : Flow Chart For A Ten Per Cent Reduction In the Statutory Liquidity Ratio (SLR) 
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the lending rate· to the private corporate sector, excess reserves of the banking 

sector increase. 7 

Intermediate demand for both agricultural and non-agricultural 

commodities declines as a consequence of a decline in investment by the private 

corporate _sector. Supply of non-agricultural commodity adjusts to the lower 

level of ~emand for this commodity. On t.he other hand, price of agricultural 
.. 

commodity adjusts in order to equilibrate lower level of demand for this 

commodity with the given level of its supply. These developments have a~ 

adverse impact on the net revenue of producers of both the commodities and, 

hence, total capital income declines which reduces the income and, hence, 

savings of various economic agents. However, ~ncomes of the financial 

institutions increase as a consequence of the increase in the lending rate of the 

OFis to the private corporate sector. 

The decline in the incomes of the various institutions reduces the·demand 

for money and, hence, ~upply .of deposits'to the banking .sector declines which , 

reduces the availability of funds with the banking sector. This further reduces th.e 

investment by this sector in the assets, which are held to satisfy SLR and even 

the supply. of credit to the private corporate sector declines further. Thus, the ten 

per cent reduction in SLR reduces the demand for these assets (and, hence, 

investment in government securities) by the banking sector by 11 per cent. 

As in the earlier scenario, the decline in the net revenue of producers of 

both the commodities reduces the level of capital incomes and the rate of return 

on capital. The lowering of the rate of return on capital discourages investment 

by the private corporate sector further. Thus, demand for borrowed funds 

declines. This reduces the rate of return on private corporate securities and the 

7 

Excess holding of government securities by the banking sector would have increased in the 
presence of the decline in re~urn on alternative assets. However, this does not happen in our 

·model economy, probably, due to following two reasons. First, total assets of the banking sector 
decline because of the decline in resources with the banking sector. Second, base year value of 
the excess SLR assets is negative which has affected the influence on the demand for excess 
government securities in an unexpected way in our simulation exercises. The calibrated value of 
he multiplicative term in the demand function for excess government securities turns out to be 
with wrong sign due to negative holding of excess SLR assets in the base year. However. this does 
not affect the direction of change in the values of various variables in the model economy. 
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cost of borrowing from the banking sector. However, the average cost of 

borrowing from the OFI increases to such an extent that the final impact on the 

investment by the private corporate sector is unfavourable. 

Thus, reductio~ in the SLR ~oes not ha~e a favourable impact on the total 

cost of borrowing to the private corporate sector. The level of investment and 

output in the economy is, therefore, adversely affected. This result is against 

conventional wisdom based on a partial equilibrium analysis bec~~se existing 

macro-models and CGE models ignore the borrowing of the government sect~r 

in the form of government securities from the non-banking sector, i.e. OFis. The 

FSAM, presented. in chapter 3, Table 3.1, points out that the government 

borrowing from the OFis is approximately 39 percent ·of the total borrowing by · . . 

the government sector in the form of government secu~ities ·in the base year 

1983-84. 

Even after removing the somewhat unrealistic assumption of market 

determined rate of interest on the credit to the private corporate sector from !he 

financial sector in the regulated regime 8 the economy is expected to move in the 

manner described above. For the given level of fiscal deficit, a reduction in SLR 

would result in a higher demand for credit by the government sector from the 

RBI and OFis. This would adversely affect the supply of credit to the private 

corporate sector and the banking sector from the OFis. The cost of credit to the 

banking sector would increase as this is market determined'. As the cost of 

lending to the private corporate sector remains the same, the banking sector 

waul~ find it beneficial to increase the excess reserves. Supply of credit to the 

private corporate sector from the banking sector would decline as well. To meet 

.its requirement for funds, the private corporate sector would turn to the private 
' . 

I 

Even in the liberalized regime, inspite of no restriction on the lending rate to the private corporate 
sector, lending rate to the private corporate sector moves sluggishly as the Indian Banks 

·Association still operates more or Jess as a cartel. Competition is limited to the financial 
innovations and services provided to the clien~s. 

9 

The assumption of market determined interest rate on the borrowing of the banking sector from 
the OFis is realistic as interest rate in the call money market is determined by the supply and 
demand pressures 
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corporate securities market. Consequently, the. rate of return on private 

corporate securities would increase as the burden of adjustment is then expected 

to be mainly on the rate of interest on private corporate securities. This would 

have a detrimental impa~t o·n the investment by the p{ivate corporate sector. In 

the event of lowering in investment, the economy would face a contractionary ,. 

situation. 

The above result would hold a fortiori under the assumption of market 

determined interest rate on the government liabilities and sluggish (or even 

market determined ) lending rates of the financial inter~ediaries. In the case o.f 
market determined interest rates on government securities and more or less 

exogenous nature of government securities the gap between return on bank 

advances to the private corporate sector ~nd its investment in government 

securities would narrow down (as the initial return on banking sector advances 

is higher than the return ~n government securities). The interest .rate on 

government securities are likely to increase in the presence of market determined 
' . ~ . 

interest rates on government securities. As public sector borrowing requirements 

are more or less autonomous10 the government would be required to shift to 

either the non bank sources of finance (in which c'ase non-bank source of finance 

to the private corporate sector would decline) ot the interest rate on government . 
securities would rise to such an extent that banking sector would find it 

attractive to accumulate the government securities over and above what is 

required statutorily. 

The implication of this finding is that unless somehow the cost of funds 

to the banking sector is reduced, SLR reduction would not succeed in reducing 

the cost of funds to the private corporate sector.Reduction in the cost of funds 

as well increase in the availability of funds with the sector can be achieved by 

combination of reduction in bank deposit rate , CRR, and even the RBI lending, 

10 

Government investment and consumption expenditure are almost fixed and, because of various 
political and social commitments, do not hav.e downward flexibility. On the other hand, tax 
revenue, forming the large part of government income, is depended on the prevailing economic 
conditions. In a contl;actionary situation when tax revenue is falling while expenditure 
commitment can not be reduced it becomes almost impossible for the government to reduce its 
borrowing requirement even in the pre'sence of high cost of raising funds. 
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<tate to the financial institutions. 11 However, one needs to ensure that the 

redistribution of income as a result of interest receipts and payments do not 

affect the demand for commodities and assets in an undesired direction . 

5.2.1.3 . Impact of a Reduction in the Cash Reserve Ratio 

A ten per cent reduction in CRR reduces the required reserves of the 

banking sector by Rs. 137 crores. As a result, availability of funds with the 

banking sector for the purpose of lending to the private corporate sector 

increases. This reduces the cost of credit to the privat~ corporate sector and 

encourages investment by them. The increase in investment has a favourable 

impact on the intermediate demand for both agricultural and non-agricultural · 

commodities. Hence, supply of no~-agricultural commodity increases which 

increases the level of real GDP by Rs. 370. On the other hand, price of 

agricultural commodity increases in order to equilibrate demand for and supply 

of agricultural commodity and puts upward pressure on the overall price index. 

Net revenue of producers of both the commodities increases as a result of an 

increase in the supply of non-agricultural commodity and the price of the 

agricultural commodity. This favourably affects the capital income of produces 

of both the commodities. As a result, the income and saving ~f the private 

corporate sector increases. Thus, its demand for borrowed funds declines and 

this leads to decline in the cost of borrowing for the private corporate sector 

from the financial institutions and the rate of return on private corporate 

securities further. The increase in saving (Rs. 770 crores) due to reduction in 

interest payment on its liabilities is larger than the increase in investment (Rs . 

. 349 crores) of the private corporate sector and, hence, greater proportion of the 

investment by the private corporate sector is financed from internal sources. 

This, finally, reduces the borrowing of the private corporate sector from the 

financial institutions. 

Dependence of the private corporate sector on internal sources reduces 

11 

Rakshit (1997) has also advanced a similar view point on the basis of his pertinent analysis of 
recent monetary trends. 
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Figure 5.3: Flow Chart For A Ten Per Cent Reduction In The Cash Reserve Ratio (CRR) 
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the supply of private corporate.securities and, hence, interest component of the 

household sector income decline by Rs. 313 crores. Decline in interest 

component of the household sector income outweigh the increase in wage and 

capital income components of the household sector income (the two together·' ·, ·• · 

increase by only Rs.l99 crores). Thus, income of the household sector declines. 

Investment in various physical and financial assets by the household sector 

declines as a consequence of decline "in its income and saving. However, demand 

for money increases due to decline in average interest earning on other assets. 

Thus, total demand for money (and, therefore, dep~sits) in the economy 

increases. The decline in total required reserves of the banking sec~ or, finally, 

turns out to be less than ten per cent because of an increase in total deposits with 

this sector. Price of the non-agricultural commodity declines in order to 

equilibrate price index determined from the real sector and that determined from 

the financial sector. T~is encourages the consumption of this com~odity by the 

· household sector. However, total household sector consumption expenditure 

declines because of decline in consumption of agricultural commodity on 

account of a decline in its income. The decli·ne in the profit margin as a 

consequence of a decline in the price of non-agricultural commodity has a 

slightly dampening impact on the incomes of the various economic agents. 

Income of the financial institutions is adversely affected on account of a 

reduction in the interest payments from the private corporate sector on 

borrowed funds. 

· Thus, the reduction in the CRR has a favourable impact on the total real 

output in the economy via reduction in the cost of credit and increased 

availability of internal funds with the private corporate sector. 

Another result, which is in line with our earlier findings, js that the 

interest component of income and expenditure of various agents can crucially 

. affect the outcome of various policy measures. We have seen above that the 

increased availability of funds has result_ed in lower demand for borrowed funds 

and lower cost of borrowing. Again the demand side factors (increasing 

availability of internal funds) have dominated the supply affects (availability of 

borrowed funds). The banking sector accumulates excess reserves. Thus, inspite 
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of an expansipn in the real GDP the banking sector faces excess liquidity .12 

S.Z.Z Fiscal Policy Adjustments 

S.Z.Z.l Impact of a Reduction in the Indirect Tax Rates 

A ten .percent reduction in indirect tax rates on both the commodities 

reduces the prices of agricultural and non-agricultural composite commodities 

~s well as the prices of. capital goo~s. This has a. favourable impact on 

consumption expenditure as well as investment expenditure in the economy. The 

output of non-agricultural commodity increases in response to an increase in 

demand for this commodity. However, increase in ·consumption and intermediate 

demand for agricultural commodity , ultimately, results in higher prices for this 

commodity because supply of it is taken as exogenously given. Overall pr~ce level 

increases. 

Real GDP increases by Rs 5,310 crores in response to an increase in the 
I 

supply of non-agricultural commodity. 

12 

We tried to carry out a similar simulation exercise in a partially liberalized scenario where 
interest rates on government securities and small savings are market determined. However, we 
could get a feasible solution only for a negligible change in the CRR. Therefore, we have not 
reported those results in this thesis. The results indicate the same direction for change in output 
and investment as that found in the regulated regime. However, impact on the economy is found 
to be too favourable in the liberalized regime. In the presence of market determined interest rates 
on the government liabilities, the reduction in CRR diverts some of the resources of the banking 
sectono the government sector and, hence, the initial increase in the supply of credit to the 
private corporate sector is not as large as that in the regulated regime. Hence, saving of the 
private corporate sector on account of reduction in interest payments are less than that in the 
regulated regime. However, still the change in the saving of the private corporate sector turns out 
to be higher than· the investment by the private corporate sector. Therefore, dependence of the 
private corporate sector on borrowed funds declines. 

In this scenario, increase in interest rate on government securities (as these rates are 
market determined) increases the interest payment by the public sector . This has a favourable 
impact on incomes of the household sector and the financial institutions. In contrast to the 
regulated regime, consumption expenditure of the household sector is favourably affected by these 
"changes. Therefore, in this scenario the increase in real GOP is much larger than that in the 
regulated regime. These favourable impacts increase the return on capital even further which 
encourages the economic agents to invest more. "Thus, finally, we have larger investment as well 
as larger consumption and larger GOP in the liberalized scenario than that in the regulated 
regime. · 

259 



of an expansi.on in tbe real GOP the b . 
anktng sector faces excess liquidity. 12 

5.2.2 Fiscal Policy Adjustments 

5.2.2.1 Impact of a Reduction in the Indirect Tax Rates 

A ten .percent reduction in indirect tax rates on both the commodities 

reduces the prices of agricultural and non agricultural 't d' · • compos1 e comma 1t1es 
as well as the prices of capital goods Th'1s h l'. bl · . · as a 1avoura e Impact on 
consumption expenditure as well as investment expenditu.re in the economy. The 

output of non-agricultural commodity increases in response to an increase in 

demand for this commodity. However, increase in 'consumption and intermediate 

demand for agricultural commodity·, ultimately, results ·in higher prices for this 

commodity because supply of it is taken as exogeno.~sly gi~en. Overall price level 

increases. 

Real GOP increases by Rs 5,3 IO crores in response to an increase in the 
I 

supply of non-agricultural commodity. 

12 

We tried to carry out a similar simulation exercise in a partially liberalized scenario where 
interest rates on government securities and small savings are market determined. However, we 
could get a feasible solution only for a negligible change in the CRR. Therefore, we have not 
reported those results in this thesis. The results indicate the same direction for change in output 
and investment as that found in the regulated regime. However, impact on the economy is found 
to be too favourable in the lib~ralized regime. In the presence of market determined interest rates 
on the government liabilities, the reduction in CRR diverts some of the resources of the banking 
sector to the government sector and, hence, the initial increase in the supply of credit to the 
priv.ate corporate sector is not as large as that in the regulated regime. Hence, saving of the 
private corporate sector on account of reduction in interest payments are less than that in the 
regulated regime. However, still the change in the saving of the private corporate sector turns out 
to be higher than the investment by the private corporate sector. Therefore, dependence of the 
private corporate sector on borrowed funds declines. 

In this scenario increase in interest rate on government securities (as these rates are 
market determined) incr~ases the interest payment by the pu~lic. se~tor .. This has a favourable 
impact on incomes of the household sector and the financ1al mstltutJOns. In ~ontrast to the 
regulated regime, consumption expenditure of the household sector.is favourably affected by_these 
changes. Therefore, in this scenario the increase in real GOP IS much_ larger than that m !he 
regulated regime. These favourable impacts increase the return on capatal ~ven further whach 
encourages the economic agents to invest more. Thus, fi.nally, we h~ve larger m~estment as well 
as larger consumption and larger GOP in ~he liberalized scenano than that m the regulated 
regime. · 
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Figure 5.4: Flow Chart For A Ten Per Cent Reduction In the Indirect Tax Rates (trl) 
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The increase in the outp t f .. 
u o non-agncultural commodity and the price of 

agricultural commodity increas th · · 
es e capatal mcome and the return to capital. As 

this capital income is distrib t d h · · . u e to t e vanous econom1c agents by the 
Productive units income of th . · . , . ese agents except that of the pubhc sector 

increases. lnspite of an increase in t~e direct tax revenue by Rs.l 08 crores,· the 

total tax revenue collection of the government sector declines by Rs.996 crores 

due to a reduction in the indirect tax. ~evenue. Income of the public sector 

declines because of the decline in the tax revenue from the indirect taxes. 

Prices of capital goods also decline as a consequence of decline in· indire~t 

tax rates. This reduces the nominal value of public sector investment to such an 

extent (Rs. 467 crores) that inspite of the ~ecline in the income and the saving 

(Rs.333 crores) the borrowing requirement of this sector declines. 

The increase in the rate of return on capital encourages investment by 

the private corporate sector. Thus, the deficit of the private corporate sector 

increases which positively affects the supply of private corporate securities and 

demand for loans from the private corporate sector. Therefore, the rate of.return 

on private corporate securities and the interest r~tes on loans from the financial 

institutions increase. Thus, inspite of an increase in the. income of the private 

corporate sector, the increased interest payment burden decreases the saving of 

this sector. The increase in the investment by the private corporate sector (Rs 
. ' 

539 crores) turns out to be higher than the increase in its saving (Rs. 524 crores). 

In this scenario, dependence of the private corporate sector on the borrowed 

funds, hence, increases. As a result, supply of credit to the private corporate 

sector from the financial institutions increases but at a higher cost. Increase in 

the rate of return on credit to the private corporate sector induces the banking 

sector to reduce its excess reserves. 

· An overall expansionary situation in the economy favourably affects the 

incomes of the various economic.agents and, hence, ~emand for money increases. 

In the presence of excess money demand, o_verall price level declines. Price of the 

non-agricultural commodity declines in order to equilibrate the price level 

determined from the' real sector and that determined from the financial sector. In 

h. · th fi nc'aal sector factors dominate the real sector factors and, t as scenano, e ma 
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hence, overall pric~ level settles t 1 · 
a a ower level than that in the base scenario. 

Thus~ a reduction in indir 
. ect tax rates has a favourable impact on the 

· economy. The economy reaches h' h 
a tg er level of real GDP and overall a lower 

level of prices, but a higher level f. 
. . o mterest rates. The impact on the investment . 
IS so favourable that the intern 1 · . a sources of finance of the private corporate 
sector turn out to be insufficient to fl h' . mance t 1s mvestment expenditure. 
Therefore, dependence of th · e pnvate corporate sector on borrowed funds 
increases which increases the cost of cred't t th . 1 o e pnvate corporate sector. 

In order to reduce the cost f d' . o ere 1t to the pnvate corporate sector as well 

as to have a favourable impact on the economy the policy makers can think ~f 

combining the reduction in indirect taxes with the measures, which reduce the 

cost of funds to the private corporate sector. This is possible by a combination 

of reduction in the CRR, the interest rate on deposits as well as the lending rate 

of the RBI to the financial institutions. . 

5.2.2.2 I~ pact of a Reduction in the Public Sector Real Investment 

Expenditure 

A four percent13 reduction in the public se~tor real investment expenditure 

(i.e. Rs.810 crores) sets in a contractionary situation in the economy. A lowering 

of public sector investment reduces the intermediate demand for both agricultural 

and non-agricultural commodities. Since output in the non-agricultural sector is. 

demand determined, the supply of non-agricultural co~modity declines. On the 

13 

In this simulation exercise, the real government expenditure was reduced by only four percent. 
This was done so that a comparable exercise could be carried out in a partially liberalized regime. 
In a partially liberalized regime, number of non-linear terms, due to introduction of interest 
sensitive supply and demand equations, increases. This leads to infeasible model solution when 
the real governmentexpenditure is increased by more than four percent. Increase in the non linear 
terms result in larger changes in the values of various variables compared to the model where 
such non linearities are comparatively less. It, perhaps, implies that the changes in the economy 
resulting from the more than 4 percent reduction in real public sector investment can not be 
sustained by the economy because of rigidities in adjustment of various sectors and markets (for 
example fixed supply of agriculture output .. It is our c?njecture .that by increasin~ the d~gree of 
financial sector liberalization (for example deregulatang other anterest rates bess de the mterest 
rate on government securities) and /or changing some o~ the para~eter values an.d introd.ucing 
some exogenous changes, one can move towards a feassble solutson. Howev~r, st. remam~ an 
exercise to be done in future to see whether incorporation of such changes g1ves us a feastble 
solution for a higher degree of perturbations in the model. 
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Figure 5.5: Flow Chart For A Four Per Cent Reduction In The Real Government Expenditure (lg) 
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other hand, since supply of a · 1 1 . . 
. gncu tura commodtty ts exogenously given, the 

price in this sector declines in d · · 
or er to equlltbrate supply of and demand for 

agricultural commodity. 

Real wage rate thus inif 11 · . . · . 
• • 1~ y, mcreases m the agnculture sector, whtch 

has an adverse impact on the demand for labour A th 1 f 1 b · fi d . s e supp y o a our IS txe , 
nominal wage rate in this sector declines. Thus, wage component of the . 
household sector income falls. 

A reduced level of non-agricultural output and a lower level of price of 

agricultural commodity reduces the net revenue of the producers in bo~h 

agricultural and non-agricu~tural sectors. Hence, returns to capital fall. 

Thus,· there is a d~cline in both wage income and capital income. As a 

result, incomes of various institutions decline. 

The de~line in incomes of the household sector and the private corporate 

sector reduces the demand for money in the economy .. Overa]l price level 

increases in order to equilibrate total money demand and total money supply in 

the economy. The increase in the overall price index increases the price of the 

non-agricultural commodity and, there~ore, th.e profit margins of producers 

increase. Prices of capital goods also increase as a consequence of an increase 

in the price of non-agricultural commodity. 

· The decline in the income and. the saving of the household sector also. 

results in lowering in demand for various physical and financial assets· besides the 

decline in total consumption demand by the household sector. 

The demand for loans by the private corporate sector declines because of 

decline in investment, which is reduced due to decline in return to capital. Hence, 

lending rates charged to the private corporate sector from the banking sector and 

the OFis decline. A decline in investment by the private sector further reduces , 

the i!ltermediate demand for goods and reduces total output in the economy. 

The decline in the bank lending rate increases its holding of excess 

reserves and hence money multiplier in the economy declines. 

The .decline in the income (Rs.S44 crores) of the public sector also 

reduces the saving 0'fthis sector (Rs: 706 crores). Due to an increase in the price 

of non-agricultural commodity the nominal consumption expenditure of the 
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government sector 'increases to h 
sue .an extent that the decline in saving of the 

public sector turns out lo be higher than the the decline in the income of this 

sector. The decline in nominal value of the government investment is lower than 

the decline in the real govemme t · · · 
· n mvestment. Dechne an the government saving 

(Rs. 706 c_rores) turns out to be higher than the decline in nominal value of 

investment (Rs. 656 crores) in th · · · · . as scenano. Hence, pubhc sector borrowang 

requirement increases, though marginally, by 0.3 percent. 

To meet a higher level of borrowing requirement public sector resorts to 

the RBI and the OFis. J:Ience, supply of funds to the public sector from these 

institutions increases. Reserve bank money increases. as a consequence of an 

increase in the RBI credit to the p~blic sector. However, total money supply in 

the economy declines because ~f decline in the money multiplier. 

On the other hand, the demand . for government securities, being 

determined by SLR requirement, by the banking sector declines ·because of 

decline in d ... eposits. 

Thus, we see that; even in the absence of supply (or productivity) effect, ' 

the reduction in public sector investment does not have a favourable impact on 

its deficit. Even after neglecting the productivity effect, the reduction in the 

public sector investment sets in a contractio~ary situation in the economy. In a 

sense this result is counter intuitive. In the literature, it is advocated that the· 

reduction in the public sector investment would reduce borrowing requirement 

of the public sector, which would, hi turn, reduce the overall price level in the 

economy. However, the expected results are not confirmed by our simulation 

results. Incorporation of productivity effect, as advocated by structuralist 

economists, would lead to a further decline in production and incomes of various 

economic agents. That would reduce the demand for money and, hence, increase · 

the overall price level in the economy. The contractionary sit~ation in the 

economy would adversely affect the total revenue (direct as well indirect) 

collection by the government sector and, hence, combined with the increase in 

the nominal value .of its consump!ion as well investment expenditure would 

increase the total borrowing requirement of the public sector. 
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5.2.1.3 
. 

Impact of a Reduction in the Public Sector Real Consumption 
Expenditure 

The impact of a four percent reduction in public sector real consumptio~ 
expenditure is in the same direction as that in the case of a four percen~ reduction 

in public sector real investment expenditure except that the public sector saying 

increases in this scenario. The decline in the public sector consumption 

expenditure increases this sector's saving in this scenario. However, nominal 

value of th~ public sector investment increases due to increase in the prices of 

capital goods in the economy. Increase in the saving of the public sector turns 

out to be less than the nominal value of its investment. Therefore, reduction in 

public sector r~al consumption expenditure does not result in a lower level of · 

its borrowing requirement. 

As we have not taken into account the productivity effect of government 

investment the direction of change in the values of'various variables as a result 

of change in public sector investment and ,non-investment expenditure r~mains 

the same in our simulation. exercises. 

5.1.3 Exogenous Change 

5.2.3~1 Impact of an Increase in the Agricultural Output 

The model was simulated for a two percent incr~ase in exogenously .given 

agricultural output. The im~ediate impact of an incre~se in agricultural output 

by_ Rs.l,932 crores is \he reduction in price of agricultural commodity and, 

hence, overall price level in the economy. Real GDP increases as a consequence 

of an increase in the output of agricultural commodity. However, decline in price 

ofagricult~ral commodity increases the real wage rate in the agricultural sector. 

Therefore, demand for labour declines. In the face of fixed supply of labour in 

the agricultural sector, finally, nominal wage rate declines in order to ,equilibrate 

d ~ d 1 of labour in this sector. A lower level of price in the deman 10r an supp y 
. 1 1 dversely affects the net revenue of this sector. These agncultura sector -a so a . 

d h · e of the household sector and lower the demand for two factors re uce t e mcom 
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FigUre 5.6: Flow Chart For A Two Per Cent Increase In The Agricultural Output (XSa) 

• I 

' 
~ + 

Notations: + Increase; 
· A"owS in the boxes show the final impact on various variables 

+ Decrease 
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non·agricultural commodity. The decline in the level of income of the household 

sector reduces the demand for money and, hence, price level increases. To 

equilibrate the price index: determined from the real sector and that determined 

from the financial sector, price ~f the non-agricultural commodity increases. 

Thus, consumption demand of household sector for ~on-agricultural co~modity 

declines, which also reduces the output of non-agricultural sector. However, due 

to an increase in the price of non-agricultural com~odity, net revenue of 

p.roducer of the non-agricultural commodity increases which has a favourable 

impact on the income of the private corporate sector. As a result, saving of the 

private corporate sector increases, which reduces its requirement for borrowed 

funds. Therefore, supply of private corporate securities declines which reduces 

the return on private corporate securities. The decline in the demand for credit 

from the financial institutions also-lowers down the cost of credit to the private 

corporate sector, which further reduces the income of the household sector and 

financial institutions. 

Thus, we have a scenario where there are lower level of prices and interest 

rates and higher real GOP. However, this is at th~ cost of lower non-agricultural 

output and investment in t~e economy. Therefore, the total increase in the real 

GDP (Rs. 370 crores) turns out to be much less than the increase in total 

agricultural output (Rs.1,932 crores). In a demand determined system, to have 

a balanced growth in the various sectors of the economy one needs to increase 

the exogenous component of demand for the non-agricultural commodity as well. 

5.2.4 Simulations in a Partially Liberalized Regime 

5.2.4.1 r Reduction in the Public Sector Real Investment Impact o a 

Expenditure 

. II l"b t•zed Tegime the following picture emerged from Under a partta Y 1 era 1 • 

l·n the public sector real investment expenditure from a four percent reduction 
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' . 
the base year value. 

As in the regulated regime ti. ·. . . · , a our percent dechne tn the pubhc sector real 
·investment sets in a contraction~ry situation in the eco"omy. The impact on the · 

output, consumption investment. and prices is in the .same direction as th~t 

observed in the earlier comparable scenario. However, in contrast to. the 

regulated regime the public sector borrowing requirement declines in this 

scenario. Even the magnitude of c~ange in real consumption and real GDP is 

moderated in this scenario because of the following reasons. 

The decline in public sector real investment reduces the borrowing 

requirement of the public sector. As both small $-lvings and government 

securities are used to meet borrowing .r~quirement, the supply of government 

securities and the demand for small savings by the public sector declin~s. This · 

reduces the returns on these assets. 

Major portion of the income of the financial institutions ·is in the form of 

interest income. 14 The interest income on government securities and lending to 

the private corporate sector (for which we have explicit accounts in the income 

equation of the financial institutions) formed more; than 28 percent of the income 

of the financial institutions in the base year. Even the interest earnings on 

governmen~ securities formed around 7 percent of income of the financial 

institutions. Therefore, in a scen~rio where we have a deregulated interest rates 

on government securities, the impact on the incomes of the financial institutions 

WO!Jid be· sub~tantial. As we have seen earlier, in the .presence of more or less 

autonomous (inelastic) nature of public sector borrowing requirement, the impact , 
on the interest rates on government secu.rities would be much larger than the 

impact on the lending rates to the private cor~orate sector because borrowing by 

the privat~ corporate sector does adjust to the· cost of financing. Hence, the 

change in the income of the financial institutions would be primarily determined 

by the change in the interest rate on government securities. 

On the other hand, the income on small savings forms only a very small 

14 

Th · · nt of financial institutions is estimated to be around 80 percent ol' e snterest mcome compone 
it's total income. 
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. ' 
proportion (0.37%) of the income of the household sec~or. 

In this setting when the t . . . re urn on government secunttes dechne~ the 
income of the financial institutions declines which shifts the demand curve'~r 
government securities to such a large extent that the demand for these securities 

declines (Rs.JJO crore.s) more than the decline in .the borrowing requirement of 

the government sector (Rs.l80 crores). Thus from the fallen level the interest . . , . 
rates on both the assets start increasing. However, finally, we have a situation 

where supply of government securities as well as return on these securities is 

low. 

Hence, the public sector, to meet its borrowing requirement, demands 

more of the small savings. The return on government securities start increasing 

which leads to a portfolio reallocation by the household sector. Had we kept the · 

interest rate fixed on small savings then the impact would have been completely 

on the quantity of small savings and not on the interest rate. However, in the 

event of fixed interest rate on· small.savings, public sector ~ould find it difficult 

to induce the household sector to supply more of smaH savings. Therefore, 

government would increase the interest rate on. small savings. The same effect 

is achieved by us by deregulating the interest rate on small savings. 

Hence interest rates on government securities and small savings moved , . 

in opposite directions; 

As a result of an increase in the interest rate on small savings, the demand 

for private corporate s~curities by the household secto.r declines an~, therefor~. 

even the return on these securities increases. As a result of an increase in the 

returns on small savings and private corporate securities, the fall in the total 

income of the ho~sehold sector on account of contractionary situation is 

mitigated. This also reduces the impact on real consumption expenditure due to . 

initial fall ·in the income of the household sector. Thus, we see that due to 

changes in the interest component ?f ir.come, distribution shifted in favour of 

household sector, which mitigated the impact of initial decline in the public 

sector investment expenditure on real consumption and real GDP · 
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'. 5.3 Sensitivity Analysis 

We have seen above th t h d . . • . , a t e re uctlon m the real government 

investment, instead of decreasing the borrowing requirement of the public sector, 

increases it in the regulated regime. On the other hand, impact of such a 

reduction on the public sector borrowing. requirement is found to be f~vourable 

in the partially liberalized regime. In order to analyze the impact .of various 

elasticity parameters on the borrowing requirement of the public sector w~ 

carried out a simulation exercise where we increased the values of various 

interest rate elasticity parameters from two (which we.refer to as low elasticity 

regime) to three(which we refer to as high elasticity regime)15 • The results of this · 

sensitivity exercise are also presented in Table 5.5 

The impact of reduction in real public sector investment on the deficit of 

public sector is found to be sensitive to the interest rate elasticities. With higher 

interest rate elasticities, a decline in investment increases the deficit of the public 

sector. In this scenario the burden of interest payment on its borrowing increases 

to such an high extent that the initial fall in borrowing requirement as a result of 

a decline in real investment is outweighed by the decline in the savings of the 

public sector on account of increase in interest payment. 

As. in the earlier comparable scenarios, a red_uction in the real public 

investment expenditure sets in a contractionary situation in· the economy and 

to~al consumption, investment and, therefore, real GDP declines. As a result of 

this incomes of various economic agents declines initially . • 
The initial impact of reduction in the real investment by the public sector 

is favourable on its borrowing requirement. As in the earlier comparable 

scenario, interest rates on government securities and small saving~ start falling. 

However, due to reduction in incomes of various institutions demand for 

IS 
· f 1 · ·, 1 es used in the simulation experiment refer·to Table 5.1. 

For the dtfferent set o e ashct y va u 
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government securities falls, initially, more than the supply of government 

securities. Similarly, supply of small savings fall more than the demand for small 

savings and, therefore, return on these assets start increasing. The impact on 

interest rates on government securities and small savings is very large. The return 

on government securities increases by around 23 percent while return on S{Jlall 

savings increases by 205 percent. The increase_in interest earnings on small 

savings by Rs.1,930 crores outweighed the initial .. fall in the incomes of 

household sector and the financial institutions on account of reduction in income 

on account ofwage income (Rs.416) crores and capital income(Rs487 crores): 

The distribution of income shifts in favour of the household sector and the 

financial institutions. Shift of income in favour of the household sector reduces 

the amount of initial fall in consu'mption expenditure. Though the real · 

consumption is still lower (Rs. 149:258 crores) in this-sce~ario compared to base 

scenario (149,307 crores) the nominal consumption expenditure in this scenario 

(Rs.149,343 crores) turns· out io be higher than the base year. J?ven the fall in 

total investment expenditure is slightly lower in this scenario than that in other 

comparable scenario. Therefore, the fall in real G~P in this scenario turns out to 

be lower than that in the other two comparable scenarios. However, the 

increasing cost burden of interest payment increases the public sector borrowing 

requirement by ·18 percent. 

5.4 Summary and Highlights 

1. Interest receipts/payments not only affect the level ~ut . also the 

redistribution of income among economic agents. Redistribution of income away 

from the household sector adversely affects the consumption in the economy. On 

. 'b .. · f'nceme away from the private corporate sector the other hand, redtstn utton o 1 
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basically affect the investment in the econom Th' ~ 1 ,· · h . y. IS ,act came out c ear y m t e 
policy experiment with a 10 perc t d · · · · en re uctton m the rate of mterest on depostts. 
As a result of decline in income on f d I' · · · account o ec me m mterest recetpts on the 

deposits, consumption expenditure in the economy declined and the econo'my 

faced a declining situation. In this scenario though the cost of credit to the 

private corporate sector declines it occurs because of decline in the demand. for 
borrowed funds. 

2. . The frequently discussed issue of burden of interest payments on the 

public sector deficit (borrowing requirement) is also relev~nt for the private 

corporate sector deficit. As .the interest payments on ,credit from the financial 

institutions and private corporate sector securities form 46 percent of the total 

current account expenditure of the ·private corporate sector, changes in it. 

substantially affect the saving (internal resources), deficit and hence borrowing 

requirement of this·sector. In the presence of lower cost of credit (as we hav~ 

seen in the case where the CRR was reduced), saving of the private corporate 

sector increases and, thus, deficit· and dependence on the borrowed funds 

declines. Therefore, even in the presence of excess funds (excess liquidity) with 

the financial sector, supply of funds to the private corporate sector will not 

increase. 

3. Differentiation of OFis from the bankiQg sector (and hence differentiation 

ofnon·bank credit from the bank credit) has resulted. in outcomes, that cannot· 

be explained by the. models which have very aggregated .treatment .of the financial 

sector.' Conventional wisdom, based on a partial equilibrium analysis and even 

C~E analysis (based on the highly aggregated treatment of the financial 

institutions) points Ol;lt that the reduction in SLR will result in higher supply of 

credit to the private corporate sector. However, the results of our simulation 

exercises point out that this 'type of outcome is possible only when the public 

sector reduces its borrowing not only from the banking sector but .also from the 

OFis. A ten per cent reduction in SLR in our model economy results in higher 

borrowing by the public sector from the OFis because borrowing requirement of 

the public sector is more or less autonomous . This reduces the supply of credit 
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to the private corporate sector. Hence, the cost of credit from the OFis to . 

Private corporate sector incre d d · . ases an a versely affects the investment by thts 
·sector. The economy faces a contraction in GOP. 

4. On-the other hand, a ten pe.rcent reduction in CRR.produces a favo~rable 
impact on the. economy by i·ncreasing the avail.ability of loanable funds wit~ the 

banking sector, reducing the cost of credit to the private corporate secto; and 

promoting investment by it. The overall impact on the real GDP is positive .in this . 

scenario. However, reduction in 'the cost of credit increases the saving (and, 

thus, internal availability of funds) of the private corporate sector and, therefore, 

dependence on borrowed funds declines. Banking s~ctor accumulates. excess 

reserves and we have. a scenario where in the presence of an expansionary 

situation there is an excess liquidity with the banking sector.· 

5. The fiscal adjustment in the form of reduction in indirect tax rates on 

both the commodities produces. a favourable impact on the economy by 

increa~ing the. real GDP, consumption and ·investment expenditure and by 

decr~asing the overall price level in the economy. It also succeeds in reducing the 

public sector borrowing requirement. Howevet, due to increased dependence of 

the private corporate sector, the cost of funds to the private corporate sector 

increases. 

6. However, fiscal adjustment in the form of reduction in the real investment 
. I 

by the public sector does not produce the desired impact on the economy. 

Contrary . to expectations, the borrowing requirem~nt of the public sector 

increases in some of the scenarios considered by us. In the regulated regime, the 

in~rease in the price of non;.agricultural commodity increases the nominal value 

of government consumption expenditure to such an high extent that the fall in · 

its saving turns out to be higher than fall in its income. Due to an increase in the 

prices of c~pital goods, decline in the nominal value of investment is less than the 

decline in the real value of investment by the public sector. 

1. In a partially liberalized scenario, the fiscal adjustment in the form of 

reduction in the real government investment expenditure, succeeds in reducing 

h b · · ent of the public sector because the impact on prices is t e orrowmg requuem . . . 
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moderated in this scenario Th · · 
' e Impact on anterest rates and, consequently, on 

the interest income of the various economic agents leads to redistribution of 

income in favour of the household sector He ce l'. 11 · th t' . n , ,a m e consump ton 

expenditure, real GDP and prices is moderated. Redistribution of incomes of 

various economic agents shifts the demand for various financial assets by 

different exte~t. Therefore, there is an asymmetric impact on the interest rates 

on the liabilities of the same agent. 

8. However, the impact of reduction in real investment by the public sector 

on its borrowing requirement is found to be sensitive to the assumed values of 

various interest rate elasticity parameters involved it;t the model. The higher 

values of interest elasticity parameters, (for example, when various interest 

elasticities were increased from two to three), increased the borrowing· 

requirement of the public sector in a partially liberalized regime because of an 

increase in the interest payment on the liabilities. Interest component of incomes 

o_f various economic agents becomes even more '?rucial and results in higher 

income for the household sector (i!' the face of lower wage income and capital 

income) and financial institutions; 

9. Though the impact on the public sector borrowing requirement due to 

reduction in the real public sector investment depends on the nature of regime 

(regulated regime, partially liberalized regimes and the assumed values of the 

various interest rate elasticities in the model), in all the scenarios reduction in 

real public. sector investment sets in a contractionary ~ituation in the economy. 

10. The Impact of reduction in re~l consumption and real investment by the 

puplic sector is in the sa~e direction because our model neglects the supply side 

(or the productivity effect) of the investment by the public sector. 

11. Though the impact of an increase in the agricultural output is favourable 

on real GDP, the increase in real GDP turns out to be less than the increase in 

agricultural output. An increase in agricultural output reduces the. price and the 

nominal wage rate. in the economy and, therefore, income of the household 

sector is adversely affected. Demand for money declines which increases the 

II · 1 ' Non agricultural price (and the profit margin of the avera pnce ever. - . · 
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producers) increases in order to equilibrate the overall price level determined 

from the real sector and the price level determined from the financial sector. 

Household consumption of non-agricultural commodity declines as a result of 

·higher price of this commodity. Therefore, non-agricultural output declines. 

Thus, the impact of the increase in agricultural output on real GDP is moderate .. 
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Table 5.1 :·Values ofParameters 

Values of Elasticity Parameters 

-Low Elasticities 

alii 0.7 

a3Ja 0.65 

a .. h 0.65 

€111 2 

€211 2 

€3b 2 

En 2 

Elcl 2 

Ezd 2 

EoJa 0.65 

Eu, .2 

Elh 2 

E3h 2 

e .. h 0.65 

E5h 2 

Elp 2 

Elp 2 

E3p 2 

€4p 2 

CET Function Exponent 

Agriculture 

Pu -1.99 

Armington Function Exponent 

High Elasticities 

1.5 

0.7 

0.7 

3 

3 

. 3 

3 

3 

3 

0.7 

3 

3 

3 

0.65 

3 

3 

3 

3 

3 

Non-agriculture 

-1.96 

Agriculture Non-agriculture 

Pc1 . -0.33 1 
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Calibrated Values or Some or the Distribution and Share Para.meters 

au Input Output Co-efficients 

Agriculture 

Non-agriculture 

Agriculture Non-agriculture 

0.174 

0.115 

0.064 

0.415 

Vu Capital Consumption Co-efficient 

Agriculture 

Non-agriculture 

Agriculture Non-agriculture 

0.006 

0.994 

0.006 

0.994 

CET Function Share & Shift Parameters 

Agriculture Non-agriculture 

0.014 

8.691 

0.050 

. 4.697 

Armington Function Share & Shift Para~eters 

Agriculture Non-agriculture 

Jt 0.933 0.994 Ucj 

ACi 1.187 1.161. 

Weights in Price Index 

Agriculture Non-agriculture 

0.262 0.738 

Marginal Budget Shares in Household LES Function 

Agricul~ure. Non-agriculture 

bi . 0.4.11 0.589 
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Share of different economic agent . · h . . · . · ·. ·. s tn t e c.ap1tal mcome 

Agriculture Non-agriculture 
api 0.017. o.u3 
a. 0.011 0.035 
ad 0,002 ... 0 .. 123 
alai 0.969 0.666 
a& . ·-, 0.044 

a'" 0.019 

f ,, 

Tax Rates ~n Commodities> 

t~ 

Direc~ "fax Rates 
th .. 

te 

tf 

tp 

; ·Agriculture Non,;agri~ulture ·. 

· o, 003 ; " o .. os~ 
0.327 . . · .. · .. ' 0,309. 

. ; 
• f 

· .. n·0.016 

. 0.128 .··. 

0.050 
., 

·'0.054 

Cash. Reserve Ratio 

g5b 0.15 

Statutory Liquidity Ratio 

g6b 0.35 

~ . 

Note: For notations see the list of variables and Co-efficients in chapter 4, · 

Table 4.3. · 
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Table5.2: 

Variables 

Real Sector Bl 
IGDP 
PDPR 
NGDP 
Commodity Bl 
Ds 
lAGR 
NAGR 
Dd 
I.AGR 
NAGR 
XI 
AGR 
NlAGR 
[Qd 
I.AGR 
NAGR 
E 
!A oR 
NAGR 
M 
I.AGR 
NAGR 
INT 
lAGR-AGR 
AGR-NAGR 
NAGR-AGR 
NlAGR-NAGR 
NT 
AGR 
NAGR 
INV 
IAGR 
NlAGR 
DST t 
[A OR 
NAGR 

onsumption 
h 
GR 

NAGR 
NCh 
rt'a 
I.AGR 
NAGR 
NC1 

Simulation results In regulated regime for change In various' 
exogenous variables and policy variables 

B11eVear rbd sir c:rr Ca Ia tr 
10% reduc:tloll 10% reduction 1 0'11. reduction <4'4 reduction 4'4 reduction 10% reduction 

lc:k 

207590.00 206280.00 206100.00 207960.00 204100.00 204240.00 212900.00 207590.00 206282.15 206105.79 207958.88 204097.64 204243.74 212902.42 lc:k 

95322.00 95302.98 95307.62 95322.29 95289.74 95291.06 .95364.00 254610.00 252280.00 251950.00 255270.00 248350.00 248610.00 264040.00 

95322.00 95302.98 95307.62 95322.29 95289.74 95291.06 95364.00 
254610.00 252260.00 251930.00 255280.00 248310.00 248580.00 264120.00 

96596.00 96596.00 96596.00 96596.00 96596.00 96596.00 96596.00 
266870.00 264380.00 264030.00 267580.00 260190.00 260470.00 2n040.oo 

96509.00 96454.82 96467.93 96509.83 96417.82 96421.49 96633.51 
271300.00 268850.00 268500.00 272010.00 264700.00 264980.00 281190.00 

1274.00 1292.80 1288.24 1273.71 1305.73 1304.45 1231.46 
12262.00 12100.50 12084.33 12303.53 11846.03 11863.35 12993.07 

1187.00 1161.01 1167.23 1187.40 1143.67 1145.37 1249.45 
16696.00 16574.37 16553.19 16733.74 16358.62 16372.78 17141.76 

16n6.oo 1ene.oo 16n6.oo ·-16n6.oo · 16n6.oo 16n6.oo 16n6.oo 
17088.00 16928.28 16906.31 17133.36 16660.41 16678.30 1n39.05 
11153.00 11153.00 11153.00 11153.00 11153.00 11153.00 11153.00 

110860.00 109820.00 109680.00 111150.00 108090.00 108200.00 115080.00 

33864.00 33704.28 33682.31 33909.36 33436.41 33454.30 34515.05 
122010.00 120980.00 120830.00 122310.00 119240.00 119350.00 126240.00 

239.00 239.03 235.54 241.49 235.11 230.24 247.52 
38291.00 38295.09 3n35.83 38689.73 37668.08 36886.89 39656.63 

992.00 989.55 989.31 992.61 985.63 985.90 1012.43 
1966.00 1961.15 1960.67 1967.22 1953.37 1953.90 2006.50 

loc:k 

61359.00 61466.96 61505.78 61311.37 61707.88 61696.06 60803.51 
87948.00 86530.45 86884.54 87958.36 85601.74 85699.11 . 92200.52 

149307.00 147423.99 148032.55 149224.23 146554.88 146669.21 152864.83 

55.00 55.00 55.00 55.00 52.80 55.00 55.00 

21086.00 21086.00 21086.00 21086.00 20242.56 21086.00 21086.00 

21141.00 21215.42 21216.36 21126.83 20465.70 21310.89 20649.36 . 
280 

xsrAGR") 
ftlncf1tiH 

207960.00 
207962.94 

97183.24 
252880.00 

97183.24 
252860.00 

98527.92 
264990.00 

98312.35 
269500.00 

1343.74 
12112.82 

1150.96 
16624.71 

17111.52 
16967.75 
11376.06 

110080.00 

34079.271 
121460.00 

237.92 
38118.47 

989.57 
1961.18 

62950.60 
88882.31 

148200.84 

55.00 
21086.00 
21239.97 



Table5.2: Simulation results 1 1 exogenous varl bnl regu ated !eglme for change In varios 
a es and pohcy variables 

Variables Base Year rbd sir err Ca Ia tr 10'11.nductlon 10'11. nduc:tion 10'11.nductlon 4%nductlon 4% nduc:tion 10'11. reduc:tlon 

Price Block 
p 
AGR 1.00 0.99 0.99 1.00 
NAGR 1.00 

. 
1.00 

0.98 0.98 1.03 

!Po 
1.00 1.00 1.01 1.01 0.98 

IAGR 0.99 0.97 0.98 0.99 0.96 
INAGR 0.93 0.93 

0.96 1.02 
0.93 0.93 0.93 0.93 PfND 1.00 1.00 

0.91 
1.00 1.00 1.00 1.00 0.99 PK 

IAGR 1.00 
I 

1.00 1.00 1.00 1.01 1.01 
NAGR 1.00 1.00 

0.98 
1.00 1.00 1.01 1.01 0.98 

PN 
IAGR 0.70 0.69 0.69 0.70 0.68 0.68 0.73 
NAGR 0.45 0.45 0.45 0.45 0.45 0.45 0.44 
PX 
IAGR 0.99 0.97 0.98 0.99 0.96 0.97 1.02 
NAGR 0.93 0.93 0.93 0.93 0.94 0.93 0.91 
MUP 0.40 0.40 0.40 0.40 0.40 0.40 0.39 
Labour Block 
LOO 
AGR 25.10 25.10 25.10 25.10 25.10 25.10 25.10 
NAGR 6.20 6.16 6.16 6.21 6,10 6.10 6.29 
Ls . 
AGR 25.10 25.10 25.10 25.10 25.10 25.10 25.10 
NAGR 7.00 7.00 7.00 7.00 7.00 7.00 7.00 
u • 0.80 0.84 0.84 0.79 0.90 ~ 0.90 0.71 
!Wage Income i 
IW(wage rate) 
AGR 525.74 518.19 520.00 525.85 513.12 513.62 543.19 
NAGR 7867.42 7867.42 7867.42 7867.42 7867.42 7867.42 7867.42 
IWAGEa 13196.00 13006.63 13052.09 13198.95 12879.42 12891.94 13634.08 
WAGEna 48n8.oo 48494.45 48433.20 48874.59 47960.59 47994.94 49451.41 
!Total wage Bill 61974.00 61501.06 61485.29 62073.52 • 60840.00 60886.88 63085.49 
Capitallncorr e 
KINC 
AGR 54264.00 53281.14 53507.05 54286.13 52593.25 52659.57 56791.57 
NAGR 70891.00 70822.03 70675.83 71008.13 70338.90 . 70363.59 71860.10 

ITKINCa 3074.00 3060.43 3057.94 3078.31 3035.87 3037.48 3136.33 

ITKINCe 8831.00 8820.33 8802.87 8845.44 8759.44 8762.62 8955.70 

TKINCf 3126.00 3122.96 3116.51 3131.16 3101.65 3102.74 3168.73 

ITKINCh' 99788.00 98789.71 98911.25 99887.44 97801.44 97882.15 102882.47 

ITKINCp 8986.00 8961.04 8948.40 8999.67 8894.26 8898.21 9139.97 

TKINCw 1350.00 1348.69 1345.90 1352.23 1339.49 1339.96 1368.45 

Transfer PaYt tlents 
INTPgsm 678.26 678.26 678.26 678.26 678.26 678.26 678.26 

INTPds 89.38 89.37 89.37 89.37 89.37 89.37 89.37 

INTPDEPh 3671.40 3304.26 3671.40 3671.40 3671.40 3671.40 3671.40 

INTDEPp 199.25 179.32 199.25 199.25 199.25 199.25 199.25 

INTPps 858.99 289.66 62.4.831 546.03 532.74 548.35 1225.90 

INTPbp 2389.37 2128.47 1983.871 2173.52 2380.73 2379.96 2479.81 

.lNTPdp 807.10 550.88 1280.651 578.58 649.41 657.62 929.81 

281 

XS("AGR" 
2%1ncnau 

0.97 
1.01 

0.96 
0.93 
1.00 

1.01 
1.01 

0.67 
0.45 

0.96 
0.93 
0.40 

25.10 
6.19 

25.10 
7.00 
0.81 

518.81 
7867.42 

13022.19 
48666.18 
61688.37 

53116.09 
71412.67 

3079.03 
8892.54 
3149.00 

99023.11 
9025.15 
1359.93 

678.26 
89.37 

3671.40 
199.25 
534.34 

2332.02 
702.50 



Table 5.2: 

Variables 

Tues 
tr 
AGR 
NAGR 
TAXRe 
TAXRf 
TAXRh 
TAXRJJ 
TDIR 
TAXm 
TIN DR 
TTAXR 
Institutional I! 
Ya 
Ya 
'f_e 

iY! 
Yh 
Yp 
Yw 
Saving 
Sa 
Sb 
Sd 
Se 
Sf 
Sa 
Sh 
Sp 
Sw 

Simulation results In regulated regime tor change In various 
· exogenous variables and policy variables 

Base Year rbd sir err Ca lg tr 
10% 1'1tducti0ft 111% 1'1tdQctlon 111% 1'1td11ctlon 4% 1'1td11ctlon 4% 1'1tductlon 10% 1'1tdUctiOft 

0.01 O.Q1 O.Q1 0.01 0.01 0.01 0.01 0.06 0.06 0.06 0.06 0.06 0.06 0.05 1239.00 1237.64 1235.41 1240.84 1229.86 1230.26 1254.93 754.00 728.14 756.91 732.17 744.52 744.95 766.n 2862.00 2824.40 2837.02 2860.22 2808.17 2810.41 2933.42 
500.00 497.60 497.99 500.73 495.09 495.30 508.24 

5355.00 5287.78 5327.32 5333.96 5277.64 5280.92 5463.31 
5547.00 5500.92 5496.41 5558.79 5428.59 5433.52 5705.15 

15319.00 15222.79 15207.43 15347.91 15056.10 15067.09 14056.71 
26221.00 26011.49 26031.17 26240.67 25762.32 25781.53 25225.17 

come 
41685.00 41451.26 41450.98 41723.42 41116.63 41140.63 40876.20 
31987.00 31763.92 31781.10 32010.98 31490.19 31511.01 31053.50 
9698.00 9687.33 9669.88 9712.44 9626.44 9629.62 9822.70 

15168.00 14647.85 15226.57 14728.81 14977.33 14985.86 15423.89 
183260.00 180850.00 181660.00 183140.00 179810.00 179950.00 187830.00 

9338.00 9293.12 9300.40 9351.67 9246.26 9250.21 9491.97 
19316.00 19167.06 19149.32 19356.38 18924.77 18941.10 19842.66 

1879.00 1581.50 1597.74 1917.15 2057.50 1233.11 1437.14 
1236.00 1180.22 1264.95 1018.89 1141.74 1145.96 1362.50 
1140.00 1088.55 1166.71 939.75 1053.07 1056.95 1256.67 
2930.00 2920.70 2905.47 2942.60 2867.58 2870.36 3038.77 
2376.00 2268.77 2431.66 1958.64 2194.81 2202.91 2619.17 
4809.00 4502.20 4503.21 4859.74 4925.08 4103.47 4475.91 

29018.00 28530.94 28717.82 28988.56 28377.15 28403.77 29961.63 
2768.00 3811.96 2898.51 3538.25 3173.74 3154.44 2333.66 
2517.00 . 2510.77 2513.76 2516.13 2510.01 2510.30 2355.13 

282 

XSf'AGR'.1 
2%1ncrtHI 

O.Q1 
G.06 

1246.86 
747.09 

2840.52 
502.10 

5336.58 
5513.19 

15274.66 
26124.42 

41654.99 
31895.45. 
9759.54 

15029.06 
181880.00 

9377.15 
19218.60 

1688.48 
1167.32 
1076.65 
2983.67 
2243.97 
4672.16 

28770.47 
3291.64 
2499.04 



Table 5.2: 

Variables 

Simulation results, In regulated regime for change In various 
exogenous variables and policy variables 

B.aseYe.w rbd sir c:rr Ca lg 
mr.rMwtioft tr 

111'11tnductlon 11'!1.nduction .. .., nduction ..... I'<HhKtiOft 111'11. l'tductlon 

Financial Sec or Block 
Household Sector 
Mh 10743.00 10630.30 10705.18 10745.00 10657.89 10661.46 10828.10 ICASHh 2776.00 27'Sl.OO 2766.23 2776.52 2754.01 2754.93 2797.99 lcOh 4430.00 4371.80 4391.33 4427.24 4346.68 4350.14 4540.54 ~ 3275.00 3231.97 3246.41 32n.96 3213.40 3215.96 3356.n Coho 1155.00 1139.83 1144.92 1154.28 1133.28 1134.18 1183.82 
DE Ph 7967.00 7873.30 7938.95 7968.48 7903.89 7906.53 8030.11 
iQOh 0.26 0.26 0.26 0.26 0.26 0.26 0.26 
g1h 0.82 0.83 0.82 0.83 0.82 0.82 0.82 
g2h 0.63 0.67 0.65 0.65 0.65 0.65 0.61 
'g3h 0.74 0.70 0.72 0.72 0.12 0.72 0.76 
lh 12809.00 12604.95 12621.09 12863.33 12363.18 12381.39 13646.46 
Nih 12809.00 12648.51 12665.43 12854.75 12465.50 12479.50 13331.89 
loFAh 279200 2636.33 2711.89 2717.56 2663.09 2668.68 3017.11 
foFtSh 268.00 266.23 265.63 268.05 262.99 263.18 280.84 
PCORSh 759.00 615.49 693.77 680.75 664.n 668.92 897.37 
SECh 1027.00 ea1.n 959.40 948.80 927.72 932.10 "1178.21 
SKh 15601.00 15284.85 15377.31 15572.32 15128.58 15148.17 16348.99 
SMh 1765.00 1754.61 1752.49 1768.76 1735.37 1736.58 1838.89 
Private COfl)(l ate Sector 
lcASHp 39.00 38.81 38.84 39.06 38.62 38.63 39.64 
OEFp 2992.00 21n.19 2510.50 2564.77 2453.18 2476.54 3807.55 
OEPp 470.00 467.74 468.11 470.69 465.38 465.58 477.75 
g1p 0.25 0.28 0.28 0.27 0.27 0.27 0.24 
g2p 0.52 0.51 0.57 0.51 0.51 0.51 0.53 
lp 6573.00 6781.17 6202.27 6919.89 6392.02 6398.06 7109.70 
Nip 6573.00 6804.60 6224.06 6915.28 6444.91 6448.76 6945.81 

LOp 2233.00 1561.70 1816.73 1884.02 1788.46 1807.61 2910.18 
Obp 1167.00 797.31 1033.97 963.44 913.44 924.42 1539.99 
Odp 1066.00 764.39 782.76 920.59 875.02 883.19 1370.19 

Mp 509.00 506.55 506.95 509.75 504.00 504.22 517.39 
PCORSp 759.00 615.49 693.77 680.75 664.72 668.92 . 897.37 
~vemment Sector 
BREQQ 2635.00 3063.79 3270.64 2'Sl1.25 2753.32 2748.32 2380.81 
FOEFa 16557.00 16933.81 16933.95 16492.75 16608.58 16606.31 16423.11 
lg 20258.00 20258.00 20258.00 20258.00 20258.00 19447.68 20258.00 
Nlg 20258.00 20328.01 20329.16 20244.49 20425.65 19601.78 19791.02 

IGsd 1841.00 2140.58 2285.11 1796.46 1923.67 1920.17 1663.40 

Reserve Ban~ Of India 
GSe 794.00 92321 985.54 774.79 829.65 828.15 717.41 

RBCb 680.00 645.80 637.94 649.58 668.39 668.80 702.41 

RBCd 533.00 527.12 624.92 499.96 522.44 522.87 542.98 

RBM 6209.00 6298.13 6450.40 6126.32 6222.48 6221.82 6164.80 

283 

XSf"AGR"} 
2'!1.lncnoase 

.10714.39 
2768.61 
4396.76 
3250.42 
1146.33 
7945.78 

0.26 
0.82 
0.65 
0.72 

12635.22 
12692.67 
2722.66 
268.84 
679.89 
948.72 

15415.33 
1773.94 

39.16 
2500.56 

471.971 
0.27 
0.521 

6573.18 
6603.07 
1820.68 
940.03 
880.65 
511.13 
679.89t 

l 
2869.06 

16785.95 
20258.00 
20350.11 
2004.53 

! 
864.53 
667.71 
533.70 

6267.94 



Table5.2: • 

!V.aNbles 

Simulation results In regulated regime for c:hange In various 
exogenous variables and policy variables 

~!UtYe¥ rbd sir err Ca !9 
""' nduetiott 

tr 
10'And~ 10'A~ 4'1. reduction 4'1. nductiOft 10'11. reduc:tioft 

Bank__!!g Sect >r 
lAb - 14743.00 14444.88 14520.66 14450.78 14506.13 14516.29 15066.89 OEPb 9204.00 9108.04 9174.06 9206.17 9136.27 9139.11 9274.86 ERb 1567.00 1690.65 1823.54 1621.82 1614.22 1612.16 1488.68 ESLRSb -223.00 -228.07 -233.78 -229.28 -221.98 ·222.07 -222.73 iGSb 2070.00 2043.59 1833.90 2lM56.46 2054.61 2055.24 2087.59 Lb 14743.00 14444.88 14520.66 14450..78 14506.13 14516.29 15066.89 Lbp 1167.00 797.31 1033.97 963.44 913.44 924.42 1539.99 lodb 794.00 681.81 614.n 747.14 730.73 733.42 898.13 
ioFISb 928.00 916.16 822.15 926.41 921.10 921.38 935.89 
RRb 1380.00 136621 1376.11 1242.83 1370.44 1370.87 1391.23 
SlRSb 3221.00 3187.82 2889.83 3222.16 3197.69 3198.69 3246.20 iOtMr Finaneiallnstitutiom 
lAd 7975.00 7861.03 7956.83 7738.14 7803.99 7811.34 8204.11 
ig2d 0.43 0.47 0.44 0.45 0.46 0.45 0.40 
ILct 7975.00 7861.03 7956.83 7738.14 7803.99 7811.34 8204.11 
iLdb 794.00 681.81 614.n 747.14 730.73 733.42 898.13 
Ldp 1066.00 764.39 782.76 920.59 875.02 883.19 1370.19 
Jd 1860.00 1446.21 1397.48 1667.73 1605.75 1616.62 2268.32 
Rest of theW rid 

OAw 840.00 833.n 836.76 839.13 833.01 833.30 678.13 
FE -2822.00 -2817.08 -2822.86 -2818.90 -2825.53 -2825.35 -2641.67 
Monetary 8104 k 

Md 12465.00 12349.85 12425.13 12467.74 12374.89 12378.68 12558.49 
Ms 12465.00 12349.85 12425.13 12467.74 12374.89 12378.68 12558.49 
Interest Rate Block 

rbd 0.08 0.07 0.08 0.08 0.08 0.08 0.08 
rds 0.11 0.11 0.11 0.11 0.11 0.11 0.11 
lros 0.08 0.08 0.08 0.08 0.08 0.08 0.08 
rbfp 0.17 0.15 0.14 0.15 0.16 0.16 0.17 
rclb 0.10 0.10 0.10 0.10 0.10 0.10 0.10 
n:ld 0.09 0.09 0.09 0.09 0.09 0.09 0.09 
lnft 1.13 1.13 1.22 1.11 1.13 1.13 1.12 
rdlb 0.11 0.16 0.22 0.11 0.14 0.14 0.06 
lrdlp 0.14 0.10 0.22 0.10 0.11 0.11 0.16 
rh 1.26 "1.25 1.26 1.26 1.25 1.25 1.27 
rk 1.40 1.<40 1.40 1.40 1.39 1.39 1.41 

rib 1.10 1.13 1.16 1.11 1.12 1.12 1.08 
roh 1.35 1.34 1.35 1.35 1.34 1.34 1.36 

rolh 1.12 1.09 1.11 1.10 1.10 1.10 1.14 

1.15 1.12 1.17 1.13 1.14 1.14 1.17 lrp 
0.17 0.06 0.12 0.11 0.11 0.11 0.24 fJ>S 

1.11 1.21 1.15 1.07 1.12 1.11 1.11 rsh 
0.10 0.10 0.10 0.10 0.10 0.10 rgsm 0.10 

1.09 1.09 1.09 1.09 rslr 1.09 1.09 1.09 
Price E1tpec:ta ions 
PEXP 0.08 0.08 0.08 O.CS 0.08 0.08 0.08 

284 

XS("AGR'l 
2'1. ffiCN-

14575.48 
9184.76 
1636.25 
-224.46 
2064.62 

14575.48 
940.03 
ns.1o 
925.59 

13n.71 
3214.66 

7886.20 
0.45 

7886.20 
726.70 
880.65 

1607.35 
! 

822.04 
-2794.10 

12438.52 
12438.52 

0.08 
0.11 
0.08 
0.16 
0.10 
0.09 
1.13[ 
0.151 
0.12, 
1.25 
1.39 
1.12 
1.34 
1.10 
1.14 
0.11 
1.11 
0.10 
1.09 

0.08[ 



Note: Not~tions ~sed in· thi's table as well as in tables5.3 to 5.5 are similar to 
t~ose ~sed m the hst of equations in chapter 4, Table4.1. Lists of v~riables are 
gtven m Table 4.2 and 4.3. Hence, one can make use of those tables while 
readin~ the. above. referred tabl.es. However in these tables we have dropped the 
subscnpt t and J for convemence. In addition, we have used the following 
symbols: . 

AGR 
GOP 
INTPbp 

INTPdp 

INTPds 
INTPgs 
INTPgsm 
INTPps 
INTPOEPh 
INTPOEPp 

NAGR 
NCa 
NCb 
NGOP, 
Nig 
Nih 
Nip 
NWAGEna 
TAXRe 
TAXRf 
TAXRh 
TAXRp 
TAXm. 
TDIR 
TINDR 
TKINCa 
TKINCe 

TKINCf 
TKINCh 
TKINCp 
TKINCw 
TTAXR 
WAGEa 
Yg 

agriculture 
gross domestic product 
total interest payment/receipt on loans from the banking sector to 
private corporate sector · · 
total interest payment/receipt on loans from the OFis to private 
corporate sector 
total interest payment/receipt on OFI securities 
total interest payment/receipt on government securities 
total interest payment/receipt on small savings 
total interest payment/receipt onprivate.corporate sector 
total interest payment/receipt on deposits of household sector 

·· total interest payment/receipt on deposits of private corporate 
sector 
non-agriculture 
total nominal consumption of go.vernment sector· 
total nominal consumption of household s_ector 
nominal GOP 
nominal investment expenditure by public sector 
nominal investment expenditure by household sector 
nominal investment expenditure by private corporate sector 
total wage received from non-agriculture sector 
total income tax from public sector non-departmental enterprises 
total income tax from financial institutions 
total income tax from household sector 

· total income tax from priv11te corporate sector 
total tariff revenue 
total direct tax receipts 
total indirect tax receipts 
total capital income received by government sector . 
total capital income received by public sector. non .. departmental 
enterprises . . . . . 
total capital income received by financial mst1tut1ons 
total capital income rece~ved by ho.usehold sector . 
total capital income recetved by pnvate.corporate sector 
total capital income received by rest of the world , 
total tax receipts 
total wage received from agriculture sector 
total income of public sector 
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TableU; Dtrrerence Between Vatun of Varlou. 
VarlabiH ft'om a ... Year VaiUM 

Variables rtld llr en'· c. Ia xsrAGR1 tr 
I% f1IIIMtlon t'41Wduedon Nt'4~ "%~ "%~ tt'4 nPdudlun ,.,.,_ 

Real Sector Block . 
GDP 
GDPR 1310.0000 1.cl90.0000 370.0000 3490.0000 3350.0000 5310.0000 370.0000 
NGDP 1307.8500 1484.2058 368.8801 3492.3619 3346.2574 5312.4207 372.9351 
:OmmodtW Block 
~ 
GR -19.0160 -14.3760 0.2880 -32.2630 -30.9420 42.0020 1861.2360 

NAGR 2330.0000 2660.0000 660.0000 6260.0000 6000.0000 9430.0000 1730.0000 
Dd 
[AGR -19.0160 -14.3760 0.2860 -32.2630 -30.9420 .42.0020 1861.2380 
NAGR 2350.0000 2680.0000 670.0000 6300.0000 6030.0000 9510.0000 1750.0000 
X. 
lAGR 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1931.9200 
fMGR 2490.0000 2840.0000 710.0000 6680.0000 8400.0000 10170.0000 1880.0000 
Qd 

GR -54.1760 -41.0750 0.8320 -91.1780 -87.5140 124.5120 1803.3530 
tAGR 2450.0000 2800.0000 710.0000 6600.0000 6320.0000 9690.0000 1800.0000 

GR 18.7970 14.2360 -0.2870 31.7320 30.4480 -42.5390 69.7370 
lAGR -161.5000 -177.6750 41.5320 -415.9720 -396.6500 731.0710 -149.1760 .. 

IAGR -25.9870 -19.7670 0.40d0 -43.3350 -41.6320 62.4460 -36.0d30 
rN.\GR -121.6350 -142.9110 37.7430 -337.3770 -323.2250 445.7590 -71.2930 
IIIIT 

. 

~GR-AGR 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 335.5200 
GR-NAGR -159.7160 -191.6940 45.3570 -427.5940 -409.7050 651.0500 -120.2510 

NAGR-AGR 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 223.0600 

NAGR-IAGR 1040.0000 1180.0000 290.0000 2770.0000 2660.0000 4220.0000 -760.0000 

NT 
IAGR -159.7160 -181.6940 415.3570 -427.5940 -409.7050 651.0500 215.2690 

!MAGR 1030.0000 ~1'180.0000 300.0000 2770.0000 2660.0000 4230.0000 -550.0000 

INV 
IAGR 0.0260 -3.4650 2A690 -3.6660 -8.7640 8.52.40 -1.0770 

NAGR 4.0940 -555.1670 398.7320 -622.9180 140d.1120 1365.6300 -172.5260 

DST 
~GR -2.4480 -2.6910 0.6140 -6.3750 -6.10d0 20.4330 -2.4340 

NAGR -4.8510 -5.3330 1.2110 -12.6350 -12.0980 40.4950 -4.8230 

Cont~Umptlon Bloc:l 
Ch 
IAGR 107.9620 146.7750 -47.6280 348.8790 337.0600 -555.4940 1591.5980 

NAGR 1417.5510 1063.4840 10.3560 2346.2560 2248.6940 .4252.5150 1065.6920 

MCh 1883.0090 1274.4464 -82.7748 2752.1214 2637.7896 3557.9270 1106.1646 

c. 
IAGR 0.0000 0.0000 0.0000 -2.2000 0.0000 0.0000 0.0000 

MAGR 0.0000 0.0000 0.0000 -6.cl3.4400 0.0000 0.0000 0.0000 

MCI 74.4223 75.3617 -14.1664 -6.75.3035 169.8926 -491.64,0 98.9670 



Table5.3: 

Variables 

Price Block 
p 
AGR 
NAGR 
PO 
AGR 
NAGR 
PIND 
PK 
AGR 
NAGR 
PN 
AGR 
NAGR 
PX 
AGR 
NAGR 
MUP 
Labour Block 
LDD 
AGR 
NAGR 
Ls 
AGR 
NAGR 
u 
Wage Income 
w 
AGR 
NAGR 
WAGEa 
WAGEna 
TWAGE 
Capital Jncom• 
KINC 
AGR 
NAGR 
TKINCa 
TKINCe 
TKINCf 
TKINCh 
TKINCD 

. TKINCw 
Transfer Paym 
INTPgsm 
INTPds 
INTPDEPh 
INTDEPp 
INTPos 
INTPbo 
INTPdo 

Difference Between Values Of Various 
Variables From Base Year Values 

-0.0140 -0.0110 0.0000 
0.0040 0.0040 

-0.0240 
-0.0010 0.0080 

-0.0140 -0.0100 0.0010 
0.0040 

-0.0240 
0.0040 0.0000 0.0090 

-0.0010 0.0000 0.0000 0.0000 

0.0030 0.0040 -0.0010 0.0080 
0.0030 0.0040 -0.0010 0.0080 

-0.0120 -0.0090 0.0010 -0.0200 
0.0030 0.0030 0.0000 0.0060 

-0.0150 -0.0110 0.0000 -0.0240 
0.0040 0.0040 0.0000 0.0090 
0.0030 0.0020 -0.0010 0.0050 

0.0000 0.0000 0.0000 0.0000 
-0.0360 -0.0440 0.0120 -0.1040 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0360 0.0440 -0.0120 0.1040 

-7.5440 -5.7330 0.1170 -12.6130 
0.0000 0.0000 0.0000 0.0000 

-189.3656 -143.9099 2.9537 -316.5824 
-283.5517 -344.7957 96.5851 -817.4132 
-472.9173 -488.7056 99.5208 ·1133.9956 

' 

-982.8570 -756.9470 22.1260 -1670.7490 
-68.9720 -215.1740 117.1250 -552.1040 
-13.5659 -16.0644 4.3110 -38.1323 
-10.6659 -28.1251 14.4398 -71.5596 

-3.0414 -9.4883 5.1647 -24.3455 
-998.2858 -876.7453 99.4352 -1986.5588 

-24.9568 -37.5997 13.6692 -91.7427 

-1.3135 -4.0976 2.2304 -10.5139 

Ients 
0.0000 0.0000 0.0000 0.0000 

-0.0002 -0.0002 -0.0002 -0.0002 

-367.1403 0.0000 0.0000 0.0000 

-19.9245 0.0003 0.0003 0.0003 

-569.3254 -234.1549 -312.9525 -326.2423 

-260.8920 -405.4909 -215.8419 -8.6316 

-256.2217 473.5488 -228.5172 -157.6915 
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-0.0230 0.0330 -0.0330 
0.0080 -0.0230 0.0050 

-0.0230 0.0350 -0.0320 
0.0090 -0.0190 0.0050 
0.0000 -0.0090 -0.0050 

0.0080 -0.0230 0.0050 
0.0080 -0.0230 0.0050 

-0.0190 0.0310 -0.0270 
0.0060 -0.0110 0.0050 

.. 
-0.0230 0.0330 -0.0330 
0.0080 -0.0180 0.0050 
0.0050 -0.0040 0.0050 

0.0000 0.0000 0.0000 
-0.1000 0.0860 -0.0140 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 
0.1000 -0.0860 0.0140 

-12.1140 17.4530 -6.9250 
0.0000 -0.0040 -0.0020 

-304.0610 438.0768 -173.8105 
-783.0625 673.4095 -111.8209 

-1087.1235 1111.4863 -285.6315 

-1604.4320 2527.5670 -1147.9120 
-527.4080 969.0970 521.6740 
-36.5223 62.3271 5.0285 

. -68.3774 124.7038 61.5357 
-23.2565 42.7332 23.0037 

-1905.8546 3094.4725 -764.8930 
-87.7857 153.9725 39.1531 
-10.0436 18.4548 9.9344 

0.0000 0.0000 0.0000 
-0.0002 -0.0002 -0.0002 
0.0000 0.0000 0.0000 • 
0.0003 0.0003 0.0003 

-310.6325 366.9150 -324.6448 
-9.4062 90.4463 -57.3420 

-149.4818 122.7119 -104.6049 



Table5.3: 

Variables 

Taxes 
r 

AGR 
NAGR 
TAXRe 
TAXRf 
TAXRh 
TAXRP 
TDIR 
TAXm 
TIN DR 
TTAXR 
Institutional In• 
Yg 
Ya 
Ye 
Yf 
Yh 
Yp 
Yw 
Savina 
sa 
Sb 
Sd 
Se 
Sf 
Sg 
Sh 
Sp 
sw 

Difference Between Values Of Various 
Variables From Base Year Values 

rbd sir err Ca 
1 0"11. l'llduction 10% reduction 10% ntduction .t% ntductlon 

0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

-1.3627 -3.5932 1.8448 -9.1423 
-25.8569 2.9115 -21.8323 -9.4781 
-37.6014 -24.9816 -1.7803 -53.8298 

-2.4014 -2.0133 0.7319 -4.9123 
-67.2241 -27.6766 -21.0359 -77.3625 
-46.0794 -50.5895 11.7946 -118.4133 
-96.2090 -111.5675 28.9088 -262.9007 

-209.5124 -189.8336 19.6674 -458.6766 
ome 

-233.7442 -234.0232 38.4182 -568.3684 
-223.0780 -205.8980 23.9780 -496.8090 

-10.6660 -28.1250 14.4400 -71.5600 
-520.1550 58.5700 -439.1940 -190.6690 

-2410.0000 -1600.0000 -120.0000 -3450.0000 
-44.8820 -37.6000 13.6690 -91.7430 

-148.9360 -166.6760 40.3780 -391.2260 

-297.5010 -281.2600 38.1450 178.4950 
-55.7830 28.9540 -217.1130 -94.2560 
-51.4500 26.7050 -200.2490 -86.9350 

-9.3030 -24.5320 12.5950 -62.4170 
-107.2330 55.6580 -417.3620 -181.1910 
-306.8040 -305.7920 50.7400 116.0770 
-487.0590 -300.1780 -29.4420 -640.8460 
1043.9610 130.5110 770.2490 405.7350 

-6.2330 -3.2370 -0.8680 -6.9860 
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lg tr XS("AGR'1 
.t%reduc:llon 111% reduction 2% lnc:rease 

0.0000 0.0000 0.0000 
0.0000 ..0.0060 0.0000 

-8.7358 15.9320 7.8617 
-9.0544 12.7203 -6.9065 

-51.5936 71.4161 -21.4765 
-4.7005 8.2444 2.0964 

-74.0842 108.3128 -18.4248 
-113.4837 158.1501 -33.8107 
-251.9053 -1262.2933 -44.3415 
-439.4732 -995.8305 -96.5771 

-544.3729 -808.7996 -30.0129 
-475.9950 -933.5030 -91.5490 

-68.3770 124.7040 61.5360 
-182.1440 255.8910 -138.9360 

-3310.0000 4570.0000 -1380.0000 
-87.7860 153.9730 39.1530 

-374.9010 526.6610 -97.4010 

-645.8880 -441.8620 -190.5160 
-90.0420 126.4980 -68.6820 
-83.0480 116.6730 -63.3480 
-59.6420 108.7720 53.6740 

-173.0900 243.1710 -132.0300 
-705.5300 -333.0910 -136.8420 
-614.2280 943.6300 -247.5290 
386.4360 -434.3450 523.6420 

-6.6980 -161.8720 -17.9630 



Table5.3: 

Variables 

Financial Sect 
Household s~ 
Mh 
CASHh 
COh 
COhd 
COhg 
DE Ph 
!gOh 
lg1h 
la2h 
la3h 
lh 
Nih 
OFAh 
OFISh 
PCORSh 
SECh 
SKh 
SMh 
PriVate Con»OI 
CASHp 
DEFp 
DEPp 
g1p 
g2p 
lp 
Nip 
TLDp 
LDbp 
LOdp 
Mp 
PCORSp 
GovernmentS 
BREOa 
FDEFa 
lg 
Nlg 
GSd 
Reserve Bank 
GSc 
RBCb 
RBCd 
RBM 

Difference Between Values Of Various 
Variables From Base Year Values 

rbd sir err Ca 
10% reduction 10% reduction 10% reduction 4% reduction 

rBiock 
tor 

-112.7030 -37.8230 1.9990 -85.1070 
-19.0030 -9.7730 0.5160 -21.9920 
-58.2020 -38.6680 -2.7560 -83.3210 
-43.0270 -28.5870 -2.0370 -61.5980 
-15.1750 -10.0820 -0.7180 . -21.7240 
-93.6990 -28.0490 1.4820 -63.1150 

0.0010 0.0000 0.0000 0.0000 
0.0070 0.0030 0.0040 0.0030 
0.0340 0.0140 0.0190 0.0200 

-0.0410 -0.0160 -0.0220 -0.0220 
-204.0480 -187.9060 54.3300 -445.8210 
-160.4881 -143.5746 45.7523 -343.5042 
-155.6660 -80.1130 -74.4370 -128.9140 

-1.7710 -2.3680 0.0530 -5.0080 
-143.5070 -65.2340 -78.2490 -94.2770 
-145.2780 -67.6020 -78.1970 -99.2850 
-316.1540 -223.6870 -28.6850 -472.4180 

-10.3880 -12.5110 3.7600 -29.6280 
late Sector 

-0.1870 -0.1570 0.0570 -0.3830 
-814.8060 -481.5010 -427.2280 -538.8210 

-2.2590 -1.8920 0.6880 -4.6180 
0.0290 0.0220 0.0110 0.0170 

-0.0120 0.0460 -0.0120 -0.0120 
208.1670 -370.7260 346.8900 -180.9850 
231.6010 -348.9407 342.2758 ·128.0853 

-671.2990 -416.2670 -348.9790 -444.5450 
-369.6910 -133.0280 -203.5640 -253.5610 
-301.6080 -283.2390 -145.4150 -190.9830 

-2.4460 -2.0500 0.7450 -5.0010 
-143.5070 -65.2340 -78.2490 -94.2770 

actor ' 

428.7870 635.6410 -63.7530 118.3190 
376.8110 376.9470 -64.2490 51.5770 

0.0000 0.0000 0.0000 0.0000 
70.0067 71.1556 -13.5094 167.6541 

299.5820 444.1050 -44.5430 82.6660 
)flndia 

129.2060 191.5370 -19.2110 35.6530 

-34.1980 -42.0640 -30.4240 -11.6100 

-5.8800 91.9230 -33.0420 -10.5650 

89.1280 241.3960 -82.6770 13.4780 

289 

Ia tr XS("AGR'i) 
4% reduction 10% reduction :!%Increase 

-81.5390 85.0960 -28.6110 
-21.0700 21.9890 -7.3930 
-79.8600 110.5430 -33.2430 
-59.0390 81.7220 -24.5760 
-20.8210 28.8210 -8.6670 
-60.4690 63.1070 -21.2180 

0.0000 0.0000 0.0000 
0.0030 -0.0060 0.0020 
0.0190 -0.0230 0.0200 

-0.0210 0.0230 -0.0220 
-427.6140 837.4560 -173.7850 
-329.5047 522.8850 -116.3334 
-123.3240 225.1070 -69.3410 

-4.8240 12.8420 0.8360 
-90.0790 138.3710 -79.1150 
-94.9020 151.2130 -78.2790 

-452.8290 747.9920 -185.6740 
-28.4210 73.8940 8.9380 

-0.3670 0.6430 0.1640 
-515.4640 815.5460 -491.4370 

-4.4180 7.7500 1.9710 
0.0160 -0.0180 0.0180 

-0.0120 0.0060 -0.0070 
-174.9420 536.6970 0.1830 
-124.2438 372.8083 30.0706 
-425.3860 677.1750 -412.3220 
-242.5790 372.9880 -226.9750 
-182.8070 304.1860 -185.3470 

-4.7850 8.3930 2.1340 
-90.0790 138.3710 -79.1150 

113.3190 -254.1910 234.0640 
49.3120 -133.8870 228.9540 

·810.3200 0.0000 0.0000 
-656.2175 -466.9771 92.1122 

79.1730 -177.5960 163.5340 

34.1460 -76.5950 70.5300 
-11.2030 22.4110 -12.2890 
-10.1260 9.9840 0.6990 
12.8170 -44.2000 58.9410 



Table 5.3: 

Variables 

Banking Secto 
Ab 
DEPb 
ERb 
ESLRSb 
GSb 
Lb 
Lbp 
LDdb 
OFISb 
RRb 
SLRSb 
Other Flnancla 
Ad 
lg2d 
Ld 
Ldb 
Ldp 
Lfd 
Rest of the Wo 
OAw 
FE 
Monetary Bloc 
Md 
Ms 
Interest Rate B 
rbd 
rds 
rgs 
rblp 
rclb 
reid 
rdl 
rdlb 
rdlp 
rh 
rk 
rib 
roh 
rofh 
rp 
rps 
rsh 
rgsm 
rslr 

'Difference Between Values Of Various 
Variables From Base Year Values 

rbd sir err Ca 
10'4 reduction 10% reduction 10% reduction •% reduction 

298.1250 222.3370 292.2240 236.8660 
-95.9580 -29.9420 2.1700 -67.7330 
123.6450 256.5440 54.8170 47.2190 

-5.0700 -10.7760 -6.2820 1.0170 
-26.4140 236.1010 . -3.5370 -15.3900 
298.1250 222.3370 292.2240 236.8660 
369.6910 -133.0280 -203.5640 253.5610 
112.1860 179.2850 -46.8570 -63.2680 
-11.8420 105.8460 -1.5860 -6.8990 
-13.7940 -3.8910 137.1670 -9.5600 
-33.1850 331.1720 1.1600 -23.3060 

Institution 
113.9700 -18.1730 236.8610 171.0060 

0.0440 0.0130 0.0210 0.0280 
113.9700 -18.1730 236.8610 171.0060 
112.1860 179.2850 -46.8570 -63.2680 
301.6080 283.2390 145.4150 190.9830 

k13.7940 -462.5240 192.2720 254.2510 
ld 

-6.2330 -3.2370 -0.8680 -6.9860 
4.9200 -0.8610 3.0980 -3.5280 

115.1490 -39.8720 2.7440 -90.1080 
1-115.1490 -39.8720 2.7440 -90.1080 
ock 

-0.0080 0.0000 0.0000 0.0000 
0.0000 - 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 

-0.0180 -0.0280 -0.0150 -0.0010 
0.0000 -0.0000 0.0000 • 0.0000 
0.0000 0.0000 0.0000 0.0000 
0.0020 0.0950 -0.0190 0.0010 
0.0570 0.1110 0.0080 0.0370 

-0.0440 0.0820 -0.0400 -0.0270 
-0.0080 -0.0030 -0.0010 -0.0060 
-0.0050 -0.0040 0.0000 -0.0090 
0.0300 0.0600 0.0040 0.0200 

-0.0070 -0.0040 -0.0010 -0.0090 
-0.0290 -0.0130 -0.0170 -0.0170 

-0.0310 0.0210 -0.0270 -0.0140 

-0.1130 -0.0460 -0.0620 -0.0640 

-0.0810 -0.0340 -0.0460 -0.0480 

0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 

Price Expecta tons 
PEXP -0.0010 -0.0010 -0.0010 0.0000 

lg tr XS{"AGR") 
•% reduction 10% reduction 2'llo lncreaee 

-226.7100 323.8940 167.5230 
-64.8880 70.8570 -19.2430 
45.1590 -78.3200 69.2540 

0.9270 0.2750 -1.4560 
-14.7640 17.5890 -5.3800 
226.7100 323.8940 167.5230 
242.5790 372.9880 226.9750 
-60.5770 104.1290 -67.3050 

-6.6190 7.8850 -2.4120 
-9.1330 11.2290 -2.2870 

-22.3110 25.2000 -6.3370 

163.6560 229.1060 -88.8000 
0.0270 -0.0310 0.0250 

163.6560 229.1060 -88.8000 . 
-60.5770 104.1290 -67.3050 
182.8070 304.1860 1-185.3470 
243.3840 408.3150 252.6520 

-6.6980 f-161.8720 -17.9630 
-3.3450 180.3270 27.8970 

-86.3240 93.4890 -26.4770 
-86.3240 93.4890 -26.4770 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

-0.0010 0.0060 -0.0040 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 
0.0010 -0.0050 0.0070 
0.0350 -0.0490 0.0400 

. -0.0260 0.0210 -0.0180 
-0.0060 0.0070 -0.0060 
-0.0080 0.0090 -0.0070 
0.0190 -0.0270 0.0210 

-0.0090 0.0110 -0.0080 
-0.0170 0.0240 -0.0170 
-0.0130 0.0140 -0.0110 
-0.0610 0.0730 -0.0640 
-0.0450 0.0570 -0.0470 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

. 
0.0000 -0.0060 -0.0040 



Table 5.4: 

Variables rbd 

Real Sector Bloc:l 

GOP 

GDPR -0.6311 
NGDP -0.6300 
Commodity Bloc:l 

Ds 

AGR -0.0199 
NAGR -0.9151 
Dd 

AGR -0.0199 
NAGR -0.9230 
Xs 
AGR 0.0000 
NAGR -0.9330 
Qd 

AGR -0.0561 
NAGR -0.9031 
E 

AGR 1.4754 
NAGR -1.3171 
M 

AGR -2.1893 
NAGR -0.7285 
INT 

AGR.AGR 0.0000 
AGR-NAGR -0.9347 
NAGR.AGR 0.0000 
NAGR-NAGR -0.9381 
NT 

AGR -0.4716 
NAGR -0.8442 
INV 

AGR 0.0109 
NAGR 0.0107 
DST 

AGR -0.2468 
NAGR -0.2467 
Consumption Blo k 

Ch 
AGR 0.1760 
NAGR -1.6118 
NCh ·1.2612 
Ca 

AGR 0.0000 
NAGR 0.0000 
NCa 0.3520 

Percentage Change In Simulation Results In Regulated 
Regime From Base Year Values 

sir err Ca lg tr XS("AGR") 

-0.7178 0.1782 ·1.6812 ·1.6138 0.1782 2.5579 
-0.7150 0.1777 ·1.6823 ·1.6120 2.5591 0.1796 

-0.0151 0.0003 -0.0338 -0.0325 0.0441 1.9526 
·1.0447 0.2592 ·2.4587 -2.3565 3.7037 ·0.6795 

·0.0151 0.0003 ·0.0338 -0.0325 0.0441 1.9526 
-1.0526 0.2631 -2.4744 .. -2.3683 3.7351 -0.6873 

0.0000 0.0000 0.0000 0.0000 0.0000 2.0000 . 
·1.0642 0.2660 ·2.5031 ·2.3982 3.8108 -0.7045 

·0.0426 0.0009 -0.0945 -0.0907 0.1290 1.8686 
·1.0321 0.2617 ·2.4327 -2.3295 3.6454 -0.6635 

1.1174 -0.0225. 2.4907 2.3900 -3.3390 5.4739 
-1.4490 0.3387 -3.3924 ~3.2511 5.9621 -1.2166 

-1.6653 0.0340 -3.6508 -3.5073 5.2608 -3.0365 
-0.8554 0.2261 -2.0207 -1.9359 2.6699 -0.4270 

0.0000 0.0000 0.0000 0.0000 0.0000 2.0000 
-1.0633 0.2654 ·2.5023 -2.3976 3.8100 -0.7037 
0.0000 0.0000 0.0000 0.0000 0.0000 2.0000 

·1.0644 0.2616 -2.4986 -2.3994 3.8066 -0.7036 

-0.5365 0.1339 ·1.2627 -1.2099 1.9225 0.6357 
-0.9671 0.2459 • -2.2703 -2.1801 3.4669 -0.4508 

-1.4498 1.0414 -1.6268 -3.6669 3.5665 -0.4506 
-1.4499 1.0413 -1.6268 ·3.6670 3.5665 -0.4506 

-0.2713 0.0619 -0.6426 -0.6153 2.0598 -0.2454 
-0.2713 0.0619 -0.6427 -0.6154 2.0598 -0.2453 

0.2392 -0.0776 0.5686 0.5493 -0.9053 2.5939 

·1.2092 0.0118 ·2.6678 -2.5571 4.8353 -1.2117 

-0.8536 -0.0554 -1.8433 ·1.7667 2.3829 -0.7409 

0.0000 0.0000 -4.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 -4.0000 0.0000 0.0000 0.0000 

0.3565 -0.0670 -3.1943 0.8036 -2.3255 0.4681 . 
~ot.d •.. 
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Table 5.4: 

Variables rbd 

Price Block 
p 

AGR -1.4000 
NAGR 0.4000 
PD 
AGR -1.4184 
NAGR 0.4324 
PIND -0.1000 
PK 
AGR 0.3000 
NAGR 0.3000 
PN 
AGR -1.7192 
NAGR 0.6711 
PX 
AGR -1.5182 
NAGR 0.4320 
MUP 0.7557 
Labour Block 
LDD 
AGR 0.0000 
NAGR -0.5806 
Ls 
AGR 0.0000 
NAGR 0.0000 
u 4.5000 
Wage Income 
w 
AGR -1.4349 
NAGR 0.0000 
WAGEa -1.4350 
WAG En a -0.5813 
TWAGE -0.7631 
Capital Income 
KINC 
AGR -1.8113 
NAGR -0.0973 
TKINCa -0.4413 
TKINCe -0.1208 
TKINCf -0.0973 
TKINCh -1.0004 
TKINCp -0.2777 
TKINCW -0.0973 
Transfer Paymen ~ 
INTPg!lm 0.0000 
INTPds -0.0002 
INTPDEPh -10.0000 
INTDEPp -9.9998 
INTPps -66.2788 
INTPbp -10.9189 
INTPdp -31.7460 

R P~rcentage Change in Simulation Results in Regulated 
eglme From Base Year Values 

sir err ca lg tr XS("AGR") 

-1.1000 0.0000 ·2.4000 -2.3000 3.3000 -3.3000 0.4000 -0.1000 0.8000 0.8000 -2.3000 0.5000 

-1.0132 0.1013 ·2.4316 
0.4324 

-2.3303 3.5461 ·3.2421 
0.0000 0.9730 0.9730 -2.0541 0.5405 0.0000 0.0000 0.0000 0.0000 -0.9000 -0.5000 

0.4000 -0.1000 0.8000 0.8000 -2.3000 0.5000 
0.4000 -0.1000 0.8000 0.8000 -2.3000 0.5000 

-1.2894 0.1433 -2.8653 -2.7221 4.4413 -3.8682 
0.6711 0.0000 1.3423 1.3423 -2.4609 1.1186 

-1.1134 0.0000 -2.4291 -2.3279 3.3401 -3.3401 
0.4320 0.0000 0.9719 0.8639 -1.9438 0.5400' 
0.5038 ·0.2519 1.2594 1.2594 ·1.0076 1.2594 

0.0000 . 0.0000 0.0000 0.0000 0.0000 0.0000 
-0.7097 0.1935 -1.6774 -.1.6129 1.3871 -0.2258 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
5.5000 -1.5000 13.0000 12.5000 -10.7500 1.7500 

-1.0905 0.0223 -2.3991 -2.3042 3.3197 -1.3172 
0.0000 0.0000 0.0000 0.0000 -0.0001 -0.0000 

-1.0906 0.0224 -2.3991 -2.3042 3.3198 -1.3171 
-0.7069 0.1980 -1.6758 ·1.6054 1.3806 -0.2292 
-0.7886 0.1606 -1.8298 -1.7542 1.7935 ·0.4609 

-1.3949 0.0408 -3.0789 -2.9567 4.6579 -2.1154 
-0.3035 0.1652 -0.7788 -0.7440 1.3670 0.7359 
-0.5226 0.1402 -1.2405 -1.1881 2.0276 0.1636 
-0.3185 0.1635 -0.8103 -0.7743 1.4121 0.6968 
-0.3035 0.1652 -0.7788 -0.7440 1.3670 0.7359 
-0.8786 0.0996 -1.9908 -1.9099 3.1010 -0.7665 
-0.4184 0.1521 -1.0210 -0.9769 1.7135 0.4357 
-0.3035 0.1652 -0.7788 -0.7440 1.3670 0.7359 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
-0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 

-27.2595 -36.4328 -37.9799 -36.1627 42.7149 -37.7940 
-16.9707 -9.0334 -0.3613 -0.3937 3.7854 -2.3999 
58.6729 -28.3134 -19.5380 -18.5209 15.2041 -12.9606 

' ~··· 
292 



Table5.4: 

Vwiables rbd 

Tues 
tr 
AGR 0.0000 
NAOR 0.0000 
TAXRe -0.1100 
TAXRf -3.4293 
TAXRII -1.3138 
TAXRp -0.4803 
TOIR -1.2554 
!TAXM -0.8307 
nNOR -0.6280 
TTAXR -0.7990 
IMtitutiomllln.: "" Yg -0.5607 
Ya -0.6974 
Ye -0.1100 
Yf -3.4293 
Yll -1.3151 
YD -0.4806 
Yw -0.7710 
Saving 
Sa -15.8329 
Sb -4.5132 
Sd -4.5132 
Se -0.3175 
Sf -4.5132 
Sg -6.3798 
Sll -1.6785 
Sp 37.7154 
sw -0.2476 

Percentage Change in Simulation Results in Regulated 
Regime From Base Year Values 

sir err ca lg tr 

0.0000 0.()(X)() 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 -10.9091 

-0.2900 0.1489 -0.7379 -0.7051 1.2859 
0.3861 -2.8955 -1.2570 -1.2008 1.6870 

-0.8729 -0.0622 -1.8808 -1.8027 2.4953 
-0.4027 0.1464 -0.9825 -0.9401 1.6489 
-0.5168 -0.3928 -1.4447 -1.3835 2.0226 
-0.9120 0.2126 -2.1347 ·2.0459 2.8511 
-0.7283 0.1887 -1.7162 -1.6444 -8.2401 
-0.7240 0.0750 -1.7493 -1.6760 -3.7978 

-0.5614 .. 
0.0922 -1.3635 ·1.3059 -1.9403 

-0.6437 0.0750 -1.5532 • -1.4881 ·-2.9184 
-0.2900 0.1489 -0.7379 -0.7051 1.2859 
0.3861 ·2.8955 -1.2570 -1.2008 1.6870 

-0.8731 -0.0655 -1.8826 -1.8062 2.4937 
-0.4027 0.1464 -0.9825 -0.9401 1.6489 
-0.8629 0.2090 -2.0254 -1.9409 2.7266 

-14.9686 2.0301 9.4995 -34.3740 -23.5158 
2.3426 -17.5658 -7.6259 -7.2850 10.2345 
2.3425 -17.5657 -7.6259 -7.2849 10.2345 

-0.8373 0.4299 -2.1303 -2.0356 3.7124 
2.3425 -17.5657 -7.6259 -7.2849 10.2345 

-6.3587 1.0551 2.4137 -14.6710 -6.9264 
-1.0345 -0.1015 -2.2084 -2.1167 3.2519 
4.7150 27.8269 14.6581 13.9608 . -15.6917 

-0.1286 -0.0345 -0.2776 -0.2661 -6.4311 

XS("AGR'l 

0.0000 
0.0000 
0.6345 

-0.9160 
-0.7504 
0.4193 

-0.3441 
-0.6095 
-0.2895 
-0.3683 

-0.0720 
-0.2862 
0.6345 

-0.9160 
-0.7530 
0.4193 

-0.5043 

-10.1392 
-5.5568 
-5.5568 
1.8319 

-5.5568 
-2.8455 
-0.8530 
18.9177 
-0.7137 

~-·· 
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Table 5.4: 

rbd 

Percentage Change in Simulation Results in Regulated 
Regime From Base Year Values 

sir err Ca Ia 

Mh ·' -1 1.0186 -l t7922 ..( 1.7591 I .I -l'.2~ 
CASHh -0. ..j 1.0186 -l1.7922 -l1.75~ t l,j -11.2663 
co..•••• - ~ -· -· ;J '.750< 
o hcl - ~I - - 1.700 
,_ h- - • 1,_06221 - " .750 
.... ''Y .7921 1.2663 lD ~ - l • .:s::!<!' 1.0000 1.0000 

1!1' 1.3876 1.000 

u • -· ~ ~ ~· '~' ~ .1 u -i 1 '23a 
iSECb _, ~ :·J. ::~ .: r94:: 
[SKh J.213< 1.6 - 1866 SMh i886 . -0. 

CASHp V -1 '.4026 I 1.9821 
IDEFP -:o! _,, - ).UUOr 

iDEPp 1.4026 1.9826 

[II 
[Nip 

L.DD 
Dbp 

ILDdP 

IMP 

[PCOI'!_Sp 

-1 
-1 

-2 
-1 

1.9825 

-1 ~4212 

-1 ).941( 
-1 '.2281 

1.94CX 
.299: 

l4 
)1 

. -1 89 
01 

-1 i81 

01.,.. 1.4903 11.3005 BREaa 1ti-772< 2• .1ZJU - "'""" 11.297a 
FDEFa ~ ~67 3880 1.3115 

::. 1 i.272 ~ i.123l •, 4195 1.4903 1.3005 

GS. 

RJ3Cb 
,RBCd 
IRBM 

:Of ndia .1TJl -~~~ I~ 1.'1903 

..: .1032 1 '.2463 ..( :l! - ;J8Z2 
1.4355 1.~/~ -· 3' 1). 171 

4.3005 
-1.6475 
•' .8998 
(1.2064 

1.6487 
2 .;.!:Jfti 

- '.0866 

-: . 

-!'.646 
1.295 
.873 
1.(11 

-'.622' 
.190 

J.500 

r.t 
-· 

-1 

-1 

.0028 
1.4 )J 

1.882 
- .807 
1.~1 
J.~ 

~-·· 
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Table SA: 

Yar1ablee 

~naS«:trr 

IA.b 
OERI 
EN~ 

ESLRSb 

bSb 
IJI 

1.110 

LOdb 
OFtSb 
Mil 

SLRStl 

Percentage Change In 81muhrtlon R••ultt In Rtguhat.d 
Regime From Bile Year Value• 

rbd elr ct'l' c. Ia 

-2.0221 • 1.15001 -1.9921 -1.6006 -1.6377 -1.0428 .0.3253 0.0236 .0.7359 .0.7000 
7.8001 16.3717 3.~992 3.0133 2.a':l19 
2.2735 ~.8323 2.8170 .0.4~1 .0.4157 

-1.2760 -11.4059 .0.1700 .().7436 .().7132 
-2.0221 ·1.15001 -1.0021 ·1.6006 -1.6377 

-31.87e7 ·11.3991 ·17.443-i ·2t.n:re ·20.7005 
·14.1292 ·22.5003 -5.90H -7.9003 -7.8293 
-1.2781 -11.4009 .0.1700 .0.7434 .0.71~ .o.esee .0.2820 -9.9398 .0.89:29 .0.6819 
·1.o:m -10.2817 0.0360 .0.7236 .0.6927 

k:hr Rmn:lal fltltane 

!Ad ·1.4291 .0.2279 -2.9700 ·2.1443 ·2.0021 
ia2d 10.3044 3.0445 4.9100 6.567-4 6.3232 
Ld -1.4291 .(),2279 -2.9700 -2.1443 -2.0521 
LCII -14.1292 -22.5003 -5.9014 •7.9683 -7.8293 
ldp ·28.2934 ·28.5703 ·13.8o412 ·17.9159 -17.1<489 
Ltl -:0.2470 -24.0089 -10.~72 -13.fi894 -13.0052 
Rutoltl8\lllal1 

lalw .0.7420 .0.3:}64 ..0.1033 ' ..0.8317 ..0.7974 
FE .0.1743 0.0305 .0.1008 0.1250 0.1185 
Mantllr'Y Bod! 
Md .0.92J:I .0.3199 0.0220 ..0.7229 ..0.6925 

"'• .0.92J:I ..0.3199 0.0220 .0.7229 ·.0.6925 ""'"It Pdl Bo :k 
rbcl ·9.7~1 0.0000 0.0000 0.0000 0.0000 
nil o.cxm O.(XXX) O.£XXX> O.txXX> O.IXXXl ,. 0.0000 0.0000 O.£XXX> O.CKXlO O.CKXlO 
~p -10.00}1 -18.9697 -9.0009 .0.13001 .0.13001 
Rlb O.<XXX> O.<XXX> 0.0000 0 lXXX) 0.0000 
Rlct O.<XXX> 1>.0000 O.OOJO O.IXXX> 0.0000 
~ 0.1779 8.4444 -1.6939 O.OE&I O.OE&I 
rtb 64.2957 105.7143 7.6190 36.2381 ~.3333 

fdD -31.-1288 58.571-1 -28.5714 ·19.2857 -18.5714 

"' .0.6349 .0.2331 .0.079<4 .0.4782 .0.4792 

"" 
.0.3569 .0.:2955 o.oox> .0.8o424 .0.6710 

~b 2.7199 6.4397 0.3626 1.8132 1.72211 

ret. .0.611:16 ..0.2003 .0.0741 ..0.6667 .0.6667 

rm ·2.5939 ·1.16'2!3 ·1.5200 ·1.5200 -1.5200 , ·2.131Bl 1.8213 ·2.~17 ·1.2142 ·1.1275 ,. -86.4700 -27.0000 .36.4700 -37.8471 .36.8824 

r.n .1Jf)J52 -2.~ -3.9e96 -4.1831 -3.0029 

raem O.<XXX> O.IXXXI 0.0000 O.IXXXI O.IXXXI 

t.r O.<XXX> o.oo:x> 0.0000 0.0000 0.0000 

fll1co EIIIICdlllc • 
PEJ<P -1.2195 -1.2195 -1.2195 0.0000 0.000) 

tr XSr'AGR, 

2. 1eee .. u:m 
0.713QQ .0.:!001 
~.9961 ~.~195 

.0.1233 0.8529 
0.9497 .0.2500 
2.191.l9 -1.1:-m 

31.9613 -19.449<4 
13.1145 -8.4767 
0.9497 .O.:!tiQ9 
0.8137 .0.1667 
0.7824 .0.1007 

2.8729 ·1.1135 
-7.200:) 6.00-48 
2.8728 -1.1135 

13.11-15 -8.4767 
28.5353 -17.3371 
21.9624 -13.5834 

-19.2705 -2. 1:Ri 
-8.3000 ..Q.~i~Ere 

0.7500 ..0.2124 
0.7500 .().2124 

O.IXXXI o.ocm 
0.0000 0.0000 
0.0000 0.000) 
3.6364 -2.4242 
0.0000 O.OOJO 
o.oo:x> O.oo:x> 

.0.44« O.BX22 
-46.6667 3l0052 
15.0000 ·12.9571 
0.5558 .0.4792 
0.6424 .0.4996 
-2.4479 1.EM:Xf:l 
0.9148 .().6928 
2.1467 ·1.5200 
1.2142 .0.9540 

42.9412 -37.8471 
4.9436 -4.0783 
o.ocm 0.0000 
o.oo:x> O.IXXXI 

-7.3171 -4.9700 



Table 5.5: 

Variables 

Real Sector Bl 
GOP 
GDPR 
NGDP 
Commodity 81 
Os 
AGR 
NAGR 
Dd 
AGR 
NAGR 
Xs 
AGR 
NAGR 
Qd 
AGR 
NAGR 
E 
AGR 
NAGR 
M 
AGR 
NAGR 
INT 
AGR-AGR 
AGR-NAGR 
NAGR-AGR 
NAGR-NAGR 
NT 
AGR 
NAGR 
INV 
AGR 
NAGR 
DST 
AGR 
NAGR 
Consumption 
Ch 
AGR 
NAGR 
NCh 
Ca 
AGR 
NAGR 
NCa 

Simulation and sensitivity results In liberalized regime for 
change .In real governnment Investment expenditure 
under different elasticity values 

llastYtar low elasticity high elasticity low elasticity high elasticity low elastlcl_!y_ 
value value value Yalut valUe 

difference difference %change 

ck 
from base value from base valUe from bne value 

207590.00 205140.00 206110.00 ·2450.0000 ·1480.0000 ·1.1802 
207590.00 205141.02 206110.48 ·2448.9770 ·1479.5170 ·1.1797 
tk 

95322.00 95304.99 95318.44 ·17.0140 ·3.5560 -0.0178 
254610.00 250210.00 251940.00 -4400.0000 ·2670.0000 -1.7281 

95322.00 95304.99 95318.44 ·17.0140 -3.5560 -0.0178 
254610.00 250190.00 251930.00 -4420.0000 ·2680.0000 -1.7360 

96596.00 96596.00 96596.00 0.0000 0.0000 0.0000 
266870.00 262180.00 264030.00 -4690.0000 -2840.0000 -1.7574 

96509.00 96460.47 96498.77 -48.5320 -10.2290 -0.0503 
271300.00 266660.00 268480.00 -4640.0000 -2820.0000 -1.7103 

1274.00 1290.83 1277.54 16.8310 3.5360 1.3211 
12262.00 11974.45 12093.65 -287.5480 -166.3460 -2.3450 

1187.00 1163.69 1182.04 -23.3130 -4.9610 -1.9640 
16696.00 16455.71 16546.21 -240.2950 -149.7950 -1.4392 

16776.00 16776.00 16776.00 0.0000 0.0000 0.0000 
17088.00 16787.80 16906.23 -300.2030 -181.7740 -1.7568 
11153.00 11153.00 11153.00 0.0000 0.0000 0.0000 

110860.00 108910.00 109860.00 -1950.0000 -1000.0000 -1.7590 

33864.00 33563.80 33682.23 -300.2030 -181.7740 -0.8865 
122010.00 120070.00 120830.00 -~940.0000 -1180.0000 -1.5900 

239.00 229.96 230.23 -9.0400 -8.7660 -3.7824 
38291.00 36842.70 36886.59 -1448.2960 ·1404.4090 -3.7823 

992.00 987.64 989.48 -4.3650 ·2.5200 -0.4400 
1966.00 1957.35 1961.01 -8.6510 -4.9940 -0.4400 

lock 

61359.00 61624.08 61541.83 265.0750 182.8310 0.4320 
87948.00 86711.41 87716.39 -1236.5920 -231.6060 -1.4060 

149307.00 148023.18 ·149343.25 -1283.8190 36.2520 -0.8599 

55.00 55.00 55.00 0.0000 0.0000 0.0000 

21086.00 21086.00 21086.00 0.0000 0.0000 0.0000 

21141.00 21257.19 21201.69 116.1860 60.6910 0.5496 

hJgh etastlc..!!l 
valut 

% charl_9_e 
frombuevtlue 

-0.7129 
·0.7127 

-0.0037 
-1.0487 

-0.0037 
-1.0526 

0.0000 
-1.0642 

-0,0106 
-1.0394 

0.2776 
·1.3729 

-0.4179 
-0.8972 

0.0000 
-1.0638 
0.0000 

-0.9020 

-0.5368 
-0.9671 

-3.6678 
-3.6677 

-0.2540 
·0.2540 

0.2980 
-0.2633 
0.0243 

0.0000 
0.0000 
0.2871 . ~ ... 

296 



Table 5.5: 

Variables 

Price Block 
p 

AGR 
NAGR 
PO 
AGR 
NAGR 
PIND 
PK 
AGR 
NAGR 
PN 
AGR 
NAGR 
PX 
AGR 
NAGR 
MUP 
labour Block 
LDD 
AGR 
NAGR 
Ls 
AGR 
NAGR 
u 
Wage Income 
W(wage rate) 
AGR 
NAGR 
WAGEa 
WAGEna 
Total Wage Bill 

Capital Income 
KINC 
AGR 
NAGR 
TKINCa 
TKINCe 

• TKINCf 
TKINCh 
TKINCp 
TKINCw 
Transfer Paym 
INTPgsm 
INTPds 
INTPDEPh 
INTDEPp 
INTPps 
INTPbp 
INTPdp 
INTPgs 

. 
Simulation and sensitivity results in liberalized regime for 

change .in real governnment Investment expenditure 
under different elasticity values 

a-vow low elasticity high elasticfty low elasticity high elasticity low elasticity 
¥ ..... ~ ~ ~ y ..... 

difference difference %change 
lrombeseYIWe lrombosevoue lrombesevoue 

1.00 0.99 1.00 -0.0130 -0.0030 
1.00 

-1.3000 
1.01 1.00 0.0060 0.0030 0.6000 

0.99 0.98 0.99 -0.0120 -0.0020 -1.2158 
0.93 0.93 0.93 0.0060 0.0030 0.6486 
1.00 1.00 1.00 0.0010 0.0010 0.1000 

1.00 1.01 1.00 0.0050 0.0030 0.5000 
1.00 1.01 1.00 0.0050 0.0030 0.5000 

0.70 0.69 0.70 -0.0110 -0.0020 -1.5759 
0.45 0.45 0.45 0.0040 0.0020 0.8949 

0.99 0.98 0.99 -0.0130 -0.0030 . -1.3158 
0.93 0.93 0.93 0.0060 0.0030 0.6479 
0.40 0.40 0.40 0.0030 0.0010 0.7557 

25.10 25.10 25.10 0.0000 0.0000 0.0000 
6.20 6.13 6.15 -0.0750 -0.0480 -1.2097 

25.10 25.10 25.10 0.0000 0.0000 0.0000 
7.00 7.00 7.00 0.0000 0.0000 0.0000 
0.80 0.88 0.85 0.0750 0.0480 9.3750 

525.74 518.97 524.30 -6.7650 -1.4360 -1.2868 
7867.42 7867.42 7867.42 0.0010 0.0010 0.0000 

13196.00 13026.19 13159.96 -169.8110 -36.0380 -1.2868 
48n8.oo 48186.72 48398.37 -ss1.2no -379.6300 -1.2122 
61974.00 61212.91 61558.33 -761.0880 -415.6680 -1.2281 

54264.00 53356.45 54052.28 -907.5520 -2_11.7170 -1.6725 
70891.00 70403.57 70467.62 -487.4350 -423.3830 -0.6876 

3074.00 3046.79 3056.92 -27.2130 -17.0810 -0.8853 
8831.00 8769.09 8nB.51 -61.9120 -52.4910 -0.7011 
3126.00 3104.51 3107.33 -21.4940 -18.6690 -0.6876 

99788.00 98584.02 99300.91 -1203.9820 -487.0870 -1.2065 
8986.00 8914.90 8934.29 -71.1030 -51.7080 -0.7913 

1350.00 1340.72 1341.94 -9.2820 -8.0630 -0.6876 

~nts 

678.26 1070.19 2068.39 391.9290 1390.1350 57.7846 

89.38 89.38 89.38 0.0000 0.0000 0.0000 

3671.40 3671.40 3671.40 0.0000 0.0000 0.0000 

199.25 199.25 199.25 0.0000 0.0000 0.0000 

858.99 869.55 816.87 10.5670 -42.1180 1.2302 

2389.37 2456.06 2282.23 66.6970 -107.1380 2.7914 

807.10 856.79 744.78 49.6930 -62.3240 6.1570 

1062.04 668.31 1307.11 -393.7270 245.0730 -37.0727 . 
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high elasticity 

y ..... 

%change 
lrombeseYille 

-0.3000 
0.3000 

-0.2026 
0.3243 
0.1000 

0.3000 
0.3000 

-0.2865 
0.4474 

-0.3036 
0.3240 
0.2519 

0.0000 
-a.n42 

0.0000 
0.0000 
6.0000 

-0.2731 
0.0000 

-0.2731 
-a.n83 
-0.6707 

-0.3902 
-0.5972 
-0.5557 
-0.5944 
-0.5972 
-0.4881 
-0.5754 
-0.5973 

204.9567 
0.0000 
0.0000 
0.0000 

-4.9032 
-4.4840 
-7.7220 
23.0757 



Table 5.5: 

Variables 

Taxes 
tr 
AGR 
NAGR 
TAXRe 
TAXRf 
TAXRh 
TAXRp 
TDIR 
TAXm 
TIN DR 
TTAXR 
Institutional In! 
Yg 
Ya 
Ye 
Yf 
Yh 
Yp 
Yw 
Saving 
Sa 
Sb 
Sd 
Se 
Sf 
sa -
Sh 
Sp 
Sw 

Simulation and sensitivity results in liberalized regime for 
change in real governnment investment expenditure 
under different elasticity values 

.... v ... low elasticity hlah elasticity low elastlcltv hlah elasticity low elasth::lty 
Vllut Yllut Ylllut Ylllul Yllul 

difference difference %change 
fro111 base veiUe from base velue lrom bue veiUe ' 

0.01 0.01 0.01 0.0000 0.0000 0.0000 
0.06 0.06 0.06 0.0000 0.0000 0.0000 

1239.00 1231.09 1232.29 -7.9100 -6.7060 -0.6384 
754.00 739.15 756.83 -14.8550 2.8310 -1.9702 

2862.00 2837.60 2868.95 -24.4030 6.9540 -0.8527 
500.00 496.19 497.23 •3.8070 -2.7690 -0.7614 

5355.00 5304.03 5355.31 -50.9750 0.3090 -0.9519 
5547.00 5456.13 5499.09 -90.8710 -47.9080 -1.6382 

15319.00 15132.52 15203.85 -186.4770 -115.1550 -1.2173 
26221.00 . 25901.68 26058.25 -319.3230 -162.7530 -1.2178 

ome 
'41685.00 41276.55 41452.68 -408.4480 -232.3250 -0.9798 
31987.00 31640.46 31807.17 -346.5360 -179.8340 -1.0834 
9698.00 9636.09 9645.51 -61.9120 -52.4910 -0.6384 

15168.00 14869.17 15224.94 -298.8310 56.9400 -1.9701 
183260.00 181700.00 183700.00 -1560.0000 440.0000 -0.8512 

9338.00 9266.90 9286.29 -71.1030 -51.7080 -0.7614 
19316.00 19043.11 19153.18 -272.8900 -162.8180 -1.4128 

1879.00 1418.08 3.27 -460.9230 -1875.7330 -24.5302 
1236.00 1088.28 1264.15 -147.7250 28.1480 -11.9519 
1140.00 1003.75 1165.96 -136.2510 25.9620 -11.9518 
2930.00 2876.00 2884.22 -54.0020 '-45.7850 -1.8431 
2376.00 2092.02 2430.11 -283.9770 54.1100 -11.9519 
4809.00 4294.08 2887.11 -514.9250 ·1921.8900 -10.7075 

29018.00 28763.65 29420.06 • -254.3520 402.0550 -0.8765 
2768.00 2573.75 2930.64 -194.2530 162.6410 -7.0178 
2517.00 2514.83 2518.99 -2.1730 1.9920 -0.0863 

high elastlclt}t 

Ylllul 

% chal}g_e 
from base veiUe 

0.0000 
0.0000 

-0.5412 
0.3755 
0.2430 

-0.5538 
0.0058 

-0.8637 
-0.7517 
-0.6207 

-0.5573 
-0.5622 
-0.5413 
0.3754 
0.2401 

-0.5537 
-0.8429 

-99.8261 
2.2773 
2.2774 

-1.5626 
2.2774 

-39.9644 
1.3855 
5.8758 
0.0791 

~'-"··· 
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Table 5.5: 

Variables 

Financial Sectc 
Household S~ 
Mh 
CASHh 
COh 
COhd 
COhg 
DE Ph 
laOh 
la1h 
la2h 
lg3h 
lh 
Nih 
OFAh 
OF ISh 
PCORSh 
SECh 
SKh 
SMh 
Private Corpo1 
CASHp 
DEFp 
DEPp 
lg1p 
la2p 
lp 
Nip 
TlDp 
lDbp 
lDdp 
Mp 
PCORSp 
GovernmentS 

a1a 
BREQg 
FDEFg 
GSg 

!Ia 
Nlg 
SMg 
Reserve Bank 
RBCb 
RBCd 
RBM 

Simulation and sensitivity results in liberalized regime for 
change in real governnment Investment expenditure 
under different elasticity values 

llu•'l'- low elasticity high elasticity low elasticity high elasticity low elasticity 
'AU 'AU Voluo Voluo Voluo 

difference difference %channe 
ftombasevobl ftombiSIVIbl from baSI VIlle 

r Block 
tor 

10743.00 10685.41 10677.51 -57.5900 -65.4890 -0.5361 
2776.00 2761.12 2759.08 ·14.8810 -16.9220 -0.5361 
4430.00 4392.23 4440.76 -37.7730 10.7640 -0.8527 
3275.00 3247.08 3282.96 -27.9250 7.9570 -0.8527 
1155.00 1145.15 1157.81 -9.8480 2.8060 -0.8526 
7967.00 7924.29 7918.43 -42.7090 . -48.5660 -0.5361 

0.26 0.26 0.26 0.0000 0.0000 0.0000 
0.82 0.81 0.76 -0.0100 -0.0590 -1.2180 
0.63 0.66 0.74 0.0230 0.1110 3.6392 
0.74 0.74 0.74 0.0010 -0.0040 0.1353 

12809.00 12448.65 12206.45 -360.3500 -602.5530 -2.8133 
12809.00 12516.24 12241.24 -292.7610 -567.7580 -2.2856 
2792.00 2925.77 3816.54 133.7720 1024.5390 4.7913 
268.00 263.01 259.93 -4.9860 -8.0720 -1.8604 
759.00 747.55 720.49 -11.4510 -38.5150 -1.5087 

1027.00 1010.56 980.41 -16.4380 -46.5880 -1.6006 
15601.00 15442.01 16057.78 -158.9890 456.7810 -1.0191 
1765.00 1915.21 2836.13 150.2100 1071.1260 8.5105 

"'teSector 
39.00 38.70 38.78 -0.2970 -0.2160 -0.7615 

2992.00 2929.84 2844.97 -62.1570 -147.0260 -2.0774 
470.00 466.42 467.40 -3.5790 -2.6030 -0.7615 

0.25 0.26 0.25 0.0010 -0.0010 0.3937 
0.52 0.52 0.52 0.0010 -0.0030 0.1912 

6573.00 6286.34 6572.70 -286.6650 -0.3020 -4.3613 
6573.00 6320.47 6591.43 • -252.5340 18.4340 -3.8420 
2233.00 2182.30 2124.49 -50.7050 -108.5110 -2.2707 
1167.00 1144.41 1105.27 -22.5940 -61.7310 -1.9361 
1066.00 1037.89 1019.22 -28.1110 -46.7800 -2.6371 
509.00 505.12 506.18 -3.8760 . -2.8190 -0.7615 
759.00 747.55 720.49 -11.4510 -38.5150 -1.5087 

ctor 
0.73 0.70 0.63 -0.0310 -0.0990 -4.2641 

6470.00 6290.04 7633.83 -179.9560 1163.8290 -2.7814 
16557.00 16367.20 17723.64 -189.8050 1166.6350 -1.1464 
4705.00 4374.83 4797.70 -330.1670 92.7020 -7.0174 

20258.00 19447.68 19447.68 -810.3200 ·810.3200 -4.0000 
20258.00 19553.27 19503.12 -704.7300 -754.8830 -3.4788 

1841.00 1915.21 2836.13 74.2100 995.1260 4.0310 
:)find Ia 

680.00 675.19 664.76 -4.8120 -15.2420 ·0.7076 
533.00 511.05 540.22 -21.9490 7.2190 -4.1180 

6209.00 6182.24 6200.98 -26.7610 -8.0240 -0.4310 

high elasticity 

Voluo 

%change 
ftom baSil VIlle 

-0.6096 
-0.6096 
0.2430 
0.2430 
0.2429 

-0.6096 
0.0000 

-7.1864 
17.5633 
-0.5413 
-4.7041 
-4.4325 
36.6955 
-3.0119 
-5.0744 
-4.5363 
2.9279 

60.6870 

-0.5538 
-4.9140 
-0.5538 
-0.3937 
-0.5736 
-0.0046 
0.2805 

-4.8594 
-5.2897 
-4.3884 
-0.5538 
-5.0744 

-13.6176 
17.9881 
7.0462 
1.9703 

-4.0000 
·3.7263· 
54.0536 

-2.2415 
1.3544 

-0.1292 
~ ... 
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Table 5.5: Simulation and sensitivity results In liberalized regime for 
change in real governnment investment expenditure 
under different elasticity values 

Variables eu,y,., low elastlelty high elastlelty 
Vllwl vllwl 

Banking Secto 
Ab 14743.00 14523.60 14690.65 
DEPb 9204.00 9157.71 9152.83 
ERb 1567.00 1563.37 1584.69 
GSb 2070.00 1907.76 2101.09 
Lb 14743.00 14523.60 14690.65 
Lbp 1167.00 1144.41 1105.27 
LDdb 794.00 773.43 779.91 
OFAb 2095.00 2047.29 2001.14 
OFISb 928.00 902.88 895.87 
RRb 1380.00 1373.66 1372.93 
Other Flnancta Institutions 
Ad 7975.00 7758.77 7975.94 
lg2d 0.22 0.22 0.21 
lg3d 0.63 0.62 0.65 
GSd 1841.00 1673.07 1902.61 
Ld 7975.00 7758.77 7975.94 
Ldb 794.00 773.43 779.91 
Ldp 1066.00 1037.89 1019.22 
Lfd 3701.00 3484.39 3701.74 
OF Ad 2907.00 2710.96 2921.83 
Rest of the Wo ld 
OAw 840.00 837.83 841.99 
FE -2822.00 -2829.00 -2831.06 
Monetarv Bloclr 
Md 12465.00 12403.53 12396.69 
Ms 12465.00 12403.53 12396.69 
Interest Rate B ock 
rbd 0.08 0.08 0.08 

· rds 0.11 0.11 0.11 
rgs 0.08 0.05 0.10 
rblp 0.17 0.17 0.16 
rclb 0.10 0.10 0.10 
reid 0.09 .... 0.09 0.09 
rdl 1.10 1.09 1.11 
rdlb 0.11 0.12 0.10 
rdlp 0.14 0.15 0.13 
rh 1.26 1.26 1.27 
rk 1.40 1.40 1.40 
rib 1.10 1.11 1.10 
roh 1.35 1.35 1.37 
rofh 1.12 1.16 1.26 
rofab 1.14 1.14 1.13 
rofad 1.10 1.09 1.11 
rp 1.15 1.16 1.14 
rps 0.17 0.17 0.16 
rsh 1.15 1.16 1.15 
rgsm 0.10 0.16 0.30 
Price Expectat ons 
PEXP 0.08 0.08 0.08 

Fe-r ~Urht ~ to 'fcdlte. 5·2-· 
300 

low elastlelty high elastlelty low elastlelty 

Vllul vlluo vlluo 

difference difference %change 
from bue vehJe from bose veklo from bose vehJe 

-219.3990 -52.3550 -1.4882 
-46.2880 -51.1690 -0.5029 

-3.6270 17.6850 -0.2315 
-162.2400 31.0940 -7.8377 
-219.3990 -52.3550 -1.4882 
-22.5940 -61.7310 -1.9361 
-20.5740 . -14.0920 -2.5912 
-47.7140 -93.8600 -2.2775 
-25.1200 -32.1290 -2.7069 
-6.3430 -7.0750 -0.4596 

-216.2320 0.9370 -2.7114 
0.0070 -0.0040 3.2558 

-0.0160 0.0180 -2.5276 
-167.9270 61.6080 -9.1215 
-216.2320 0.9370 -2.7114 
-20.5740 -14.0920 -2.5912 
-28.1110 -46.7800 -2.6371 

-216.6120 0.7370 -5.8528 
-196.0380 14.8290 -6.7437 

-2.1730 1.9920 -0.2587 
-7.0000 -9.0550 0.2481 

-61.4660 -68.3070 -0.4931 
-61.4660 -68.3070 -0.4931 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

-0.0280 0.0180 -36.3636 
0.0050 -0.0070 3.0303 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

-0.0080 0.0050 -0.7266 
0.0110 -0.0020 10.4762 
0.0090 -0.0110 6.4286 
0.0000 0.0100 0.0000 

-0.0050 -0.0020 -0.3569 
0.0050 -0.0010 0.4533 
0.0000 0.0160 0.0000 
0.0370 0.1420 3.3095 
0.0030 -0.0040 0.2636 

-0.0130 0.0070 -1.1818 
0.0070 -0.0090 0.6071 
0.0020 -0.0080 1.1765 
0.0020 -0.0060 0.1735 
0.0570 0.2010 58.1633 

0.0000 0.0000 0.0000 

high elastlelty_ 

valuo 

%' chai}Q_e 
from bue YllhJe 

-0.3551 
-0.5559 
1.1286 
1.5021 

-0.3551 
-5.2897 
-1.7748 
-4.4802 
-3.4622 
-0.5127 

0.0117 
-1.8605 
2.8436 
3.3464 
0.0117 

·1.7748 
-4.3884 
0.0199 
0.5101 

0.2371 
0.3209 

-0.5480 
-0.5480 

0.0000 
0.0000 

23.3766 
-4.2424 
0.0000 
0.0000 
0.4541 

-1.9048 
-7.8571 
0.7937 

·0.1428 
-0.0907 
1.1852 

12.7013 
-0.3515 
0.6364 

-0.7806 
·4.7059 
-0.5204 

205.1020 

0.0000 



Chapter 6' 

CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH 

. 6.1 Contribution of the Study 

A CGE model with real and financial linkages .has been constructed with . . 

the aim of assessing the impact on the economy ofthe monetary and credit policy 

changes and the financial sector and fiscal sector reforms which· are undertaken 

over the past few years· and· are likely 'to take ~lace in the near future. · 

With this ,objective in mind, the literature on various aspects relating to 

the subject of the study has been surveyed. It covers topics such as concepts used 

in general equilibrium models, types of general equilibrium models (Walrasian 

general equilibrium model, non-Walrasian general equilibrium models), numerical 

counterparts of these models, i.e. CGE models, financial CGE models, 

applications of financial CGE models to various developed and developing 

countries and techniques used in the numerical specification of applied general 

equilibriu'm models· [for example, econometric techniques, Social Accounting 

Matrix (SAM) approac~. calibration, etcl Theoreti.cal and empirical problems 

ofintroducing financial aspects in the CGE models are also discussed at length. 

To our knowledge: a Financial Social Accounting Matrix (FSAM) is 

prepared for the :first time for India by integrating the data available. from 

. National Account Statistics (NAS), Input-Output Transactions Tables compiled 

by the Pl~nning Commission for the year 1983-84, and, most importantly, the 

Flow of Funds (FOF) accounts published by the RBI and various other data 

sources. Since NAS provides data for most of the macro variables used in the 

model we have taken the data available from NAS as control data and adjusted 
. . '. . . ' .. - . . . . . 

the data from other sources so .as to be consistent with our control data. 

Consistency, the basic requirement of a SAM (or FSAM), necessitates such type 

of adjustment of micro and macro data available from the various sources using 

different methodology and procedures of estimation. The requirement of 
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consistency and estimation of data, when such consistency was lacking, took a 

great deal of our time. The construction of FSAM clearly highlighted the 

inconsistencies . in the existing data base of the country available from 

publications of the Government oflndia, the RBI and various other agencies. It 

indicates that there is. an urgent need for making concentrated and integrated 

effo~s for building the data base rel~ted to various aspects of the economy in 

a consistent manner. ·To the extent macro-economic studies neglect the 

inconsistencies in the existing data base, their results are subject to scrutiny. 

In the model economy, the saving and investment both are made. 

endogenous variables rather than assuming that saving determines investment or 

taking a scenario of forced saving. In keeping with the mixed economic system 

of the Indian economy, ·explicit treatment of the public sector and the private 

sector is essential and, therefore, the model explicitly takes into account the 

behaviour of the two. sectors. An important distinguishing characteristic of the 

study from other financial CGE models available for Indi~ [for example, Panda . 
and Sarkar (1986), Bhide and Pohit (1993)] is the greater disaggregation of the 

financial. sector. Keeping in mind the different objectives of various financial 

intermediaries and the differing nature. of their· liabilities, the financial 

intermediaries are disaggregated into the RBI, the banking sector and the OFIS. 

The greater disaggregation of financial intermediaries also required a 
. . . ' 

corresponding disaggregation of financial assets. Because of this disaggregation 

of financial institutions and 'financial assets we are able to s~e the often neglected 

i~pact of non-bank. source of finance on the credit availability to various 

economic agents. 

In 'contrast to the existing macro-economic studies and financial CGE 

studies, which basically provide the estimates of sectoral incomes ( for example, 

income accruing to agricultural and non-agricultural sectors) our study provides 

the ·estimates of the incomes of the different economic agents. This, combined 

with the greater disaggregation of_the capital account and explicit introduction 

of financial assets, inakes it possible to explicitly introduce the interest 

components of incomes of various economic agents and transfer of interest 

_ payment among economic agents. Even in the base year-, interest component of 
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various agents was estimated to be non-negligible. 1 In a liberalized scenario, 

these interest payments are expected to affect the income distribution among 

economic agents significantly and, hence, expected to influence the outcomes .of 

various policy and exogenous changes in a manner which cannot be explained by 

conventional reasoning based on partial equilibrium analysis or on CGE models, 

which have a very aggregated treatment of the financial sector. Hence, in our 

model, these interest payments are endogenized and explicity shown as 

components of incomes of various economic agent~ considered in the study. 

The model has been calibrated to replicate the FSAM f9r the base. year 

1983-84 and to obtain the values of share parameters from the base year FSAM. 

The model has been subjected to policy and exogenous sho9k·s. Policy 

simulations are carried out involving monetary and credit policy changes and 

measures of financial sector reforms and fiscal reforms in an illustrative way and 

the results interpreted. 

Specification of" the equations of the model is flexible to incorporate 

changes of regimes which have occurred in the past and are likely to occur in the 

Indian ec~:momy in the near future. The model can, In many respects, be modified, 

extended and elaborated to suit the needs o(the policy makers. We have studied 
\ . 

the impact of real public sector investment under various regimes and under 

differing values ofvari~us elasticity parameters inv<?lved in our model. 

A larger disaggregation of financial intermediaries and financial assets and 

the incorporation of behavioural_specificati~n for various economic agents has 

~ade it possible for us to examine the impact of the various monetary and credit 

policy changes including the impact of deregulation of interest rates (partial . 

liberalization scenario) on government securities and small savings and the. inter

linkages of sources of bank credit and non-bank credit. This is not possible in 

1 

For example, cost of borrowing to the pri~ate corporate sector from the financial sector formed 
approximately 34 precent of its current account expenditure and interest payment on private 
corporate securities formed another 9 percent of its current account expenditure. As far as 
household sector is concerned, interest earnings were approximately 3 percent of total earnings 
ofthe household sector. As for as the financial institutions ore concerned most of their income 
is from interest receipts on various assets.In this study it is estimated to be approximately 80 
percent of their income. 
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other CGE models for India, where eit~er the financial sector is absolutely 

neglected or disaggregation of financial assets is limited to a few assets only. 

Even when some of the important categories of financial assets are given explicit 

trea.tment in these models, because of lack of behavioural specification· in the 

form of deman~ and supply functions for these assets· in these models, the 

application of the model to study policy changes is restricted to the given regime 

only. For example, Sarkar and Panda ( 1986) have introduced explicitly the bank 

credit to the government (broadly equivalent to investment in government 

securities in our model) and ~ank credit to the commercial sector. Bank credit 

to the government in their model is supply determined. In the absence of demand 

function for the government .securities, which has been explicitly introduced in. 

our model, it would not be possible in their model to study the impact of 

deregulation of the interest rate on these securities. Most of these models 

basically concentrate on the study of inter~linkages among money supply and 

availability of c_redit to the private sector and real· sector activity under the 

assumption that there is a one to one relationship between money supply and the 

availability of credit to the private sector, neglecting the fact that the existence .. 

of non-bank credit to various economic agents may not allow such a relationshiP, 

to emerge in the economy. 

Thus, the main contribution of the study lies· in incorporating the interplay 

of crucial aggregates like money, bank credit, non-bank credit and real economic . 

activities. By doing so (as we have seen in chapter 5), the study has been able to 

provide explanation.s for some of the observed recent developments in the 

economy. As some of these developments (for example, existence of excess SLR 

assets with the banking sector inspite of the decline in the SLR requirement,· 

lower supply of bank credit to the private sector even in the presence of excess 

liquidity with the banking sector, etc.) can not be explained by the conventional 

wisdom based on a partial equilibrium analysis, they are sometimes referred to 

as parado>-es in the financial sector of the economy. 
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6.2 Majorf.iindings, Insights Gained nod Policy Implications 

6.2.1 Major Findings and Insights Gained 

The following insights are gained from ·the main findings (results) from 

experiments carried out i~ this thesis: 
. 

I. The outcomes of various policy changes are strongly influenced by the 

portfolio effects. Changes in the relative returns or costs of the various financial 

assets or liabilities (and, consequently, the interest receipts and payments) do 
; 

affect the levels of and the distribution of incc;>me among the various economic 

agents and their saving and do lead to substitution processes, which influence the 

direction and intensity of the impacts of shocks. These. effects become dominant 

and have substantial influence in the liberalized sc~nario ·particularly when higher 

interest response elasticities are assumed in demand and supply functions for 

various assets. 

As the agents differ in their behaviour, the redistribution of income on 

account of changes in interest rates .would affect the economy differently in 

different situations. Income distribution in favour of the household sector would 

positively affect the consumption expenditure. On the other hand, distribution of . . 
income in favour. of financial institutions would affect the availability of credit 

to the .economic agents which would primarily affect the economy via investment. 
. . 

' 
.2. The redistribution o~income among economic agents as a consequence of 

change in interest income ... also results in an asymmetric impact on the various 
. 

market determined interest rates. 

Interest income forms differing proportions of the incomes of. :various 

economic'agents. For the financial institutions it is the primary source ofi~come. 

As far as the household sector is concerned it is only a small proporti·on its total 

income. We have 'seen that in the partially liberalized regime, in which interest 

rates on government securities and small savings are deregulated, the impact of 

a decline in the public sector porrowing requirement on the returns on 

government securities and on small savings was asymmetric. Decline in the public 

sector borrowing requirement, initially, resulted· in a lowering of the return on 

small savings and government securities, initially, and adversely a·ffected incomes 
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of the household secter and the financial institutions. Interest income on 

government securities formed a substantial proportion of the incomes of the 

financial institutions (7 percent). In the presence of non-significant change in the 

income on other accounts, :the income of the fin~ncial institutions declines which 

adversely affects t~e demand for government securities by this sector. The fall 

in the demand for government securities by the fi.nancial institutions turned out 

to be larger than the fall in the borrowing requirement of the public sector. Thus, 

a higher proportion of the borrowing requirement is ~et from the small savings 

by the public sector. Therefore, the interest rate on small savings starts rising. 

Since earnings on small savings formed only a small percent (0.36%) of total 

. income of the household sector, the initial decline in the supply of small savings 

due to the decline in income was not large enough to outweigh the positive 

substitution effect due to the higher yield on. this asset. Therefore, contrary to 

expectations, we get a lower interest rate on government securities but a higher 

interest rate on small saving when there is a decline in the .public se,ctor . ' 

borrowing requirement. 

· 3. A'fi interest payments form a significant proportion· of the current account 

expenditure of some oft he economic agents,_ the changes in the interest payments 

on borrowed funds would themselves affect the deficit and, hence, the 

borrowing 'requirement of these agents. This issue of increasing burden of cost 
. . ' 

of borrowing resulting in even higher borrowing is often discussed in the 

literature with reference to the public sector borrowing requirement. But our 

analysis, b~sed on the CGE framework, has pointed out that the same issue is 

equally relevant in case of the private corporate sector also. 

For example, we have seen that the interest payments formed 43 p~r cent 

ofthe current account expenditure of the private corporate sector. When changes 

in income and exp~nditure on other accounts are not significant, the amount of 

interest payment determines the amount of internal availability of funds with the 
-· 

private corporate sector. lncreasejn saving on account of.reduction in interest 

payments increases the internal availability of funds with the private corporate 

. sector. On the other hand, a decline in saving, on account of higher burden of 

interest payments, results in higher dependence on borrowed funds for this 
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secto(. We have seen that decline in the CR~ reduced the cost of funds to the 

private corporate sector. It resulted in higher investment, higher GDP and higher 

incomes of various economic agents. The saving of the private corporate sector 

increas~s in this scenario substantially on account of reduction in interest 

payment on its borrowing. The increase in saving turned out to be higher than the 

fncr~ase in investment and therefore, finally, the borrowing of the private 

corporate ;::ector from various sources declined. 

4. Given the inelastic nature of the borrowing requirement of the p~blic 

sector and the easy availability of non-bank cred'it to the public sector, a 

reduction in the SLR would not be sufficient to increase the availability of credit 

to the private corporate sector. 

The OFis, even when the differing 1iature of their liabilities is not taken 

into account~ play an important role in the allocation of the non-bank credit to 

various economic agents. Conventional analysis, mainly concentrating on bank

credit, often neglects the influenc~ of the OFis in allocating credit among 

various economic agents. However, findings of our study point out that in the 

presence ofrigidit_ies and downward inflexibility in certain crucial variables (such 

as the more or less autonomous nature of the public sector borrowing 

requirement ) importance of such finance. becomes crucial in determining the 

outcomes ,of various policy measures. We have seen from the results of our 

simulation exercise relc\ted to a reduction in the SLR that even in the event of 

lowering of the SLR requ""ement, the supply of credit to the private corporate 

s-ector from the banking sector does not increase. In the event of r~duction in the 

SLR, to meet its more or less exogenously given borrowing requirement, the 

public sector has to tap the non-bank sources of credit. Therefore, when the SLR. 

is reduced, the demand for credit by the public sector from the OFis increases. 

which reduces the supply of credit from the OF Is to the private corporate sector 

as well as t .j the banking sector. Thus, the cost of non-bank credit (and, hence, 

the average Cl...;t) to the private corporate sec.tor increases which turns out to be 

detrimental to the investment by this sector. The decline in investment reduces 

the borrowing requirements of this sector. Therefore, the excess reserves of the 

banking sector increase. Even when the interest rate on government securities are 
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market determined, a reduction in the SLR would only increase the cost of funds 

to the publ~c sector. The increase in the return on government securities would 

make it profitable for the financial institutions to hold government securities. 

Thus, SLR reduction would only result in higher holding of government 

securities by the banking sector and would not reduce the. overall cost of credit 

to the private corporate sector. 

5. Another important insight, which has been gained from our an~lys'is, is 

that it is possible to have an expansionary situation in th~ economy but ·still 

excess liquidity with the banking sector. 

We have seen that a reduction in the CRR increases the availability of 

fund with the banking sector. Consequently, the supply of credit to the private 

corporate sector increases and the cost of ~red it to this ·sector qeclines. This has 

a favourable impact on the investment. As a consequence, real GDP and incomes 

of various economic agent$ increase. The saving of the private corporate sector 

increases not only on account of an increase in its income but al~o because of the . 
reduction in the interest payment on borrowed funds. The increase in saving 

outweighs the increase in investment by the private corporate sector. Hence, 

finally, demand for borrowed funds by the p~ivate corporate sector from financial 

institutions declines.. Excess reserves (and, hence, liquidity) of ~he bankili'g 

sector increase as a consequence of this. 

6.2.2 · Policy Implications 

\ 
Though, before drawing firm policy conclusions, we need to extend this 

study in various directions (discussed in the next section), the insights gained 

from the results of primary investigations carried out in this thesis have brought 

out some important policy implica~ions.· Briefly: theyar~ as foilows: 

1. A reduction in indirect tax rates can be :f.O.v-ouve,d· as it produces 

favourable impact on the economy as well as reduces the borrowing requirement 
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of the public sector by incrl!asing the direct tax revenue and reducing the nominal 

value of consumption and investment expenditure. However, in this 

expansionary situation, the internal sources of the private corporate sector turn 

out .to be insufficient to finance this investment expenditure. Therefore, 

dependence ofthe private corporate sector on borrowed funds increases which 

raises the cost of credit to the private corporate sector. In the event of higher 

return on the advances, excess reserves of the banking sector decline. Economy 

thus faces liquidity crunch. 

2. On the other hand, on the. same accounts, the reduction in real investment 

by the public sector cannot be·:fo.vou._~·' "'. 

Even though the model neglects the supply side effect of the investment, 

the decline in the investment adversely affects the economy from the demand side 

in all the scenarios considered by us (in the restricted regime and in the partially 

liberalized regime with low as well high values of various interest rate . . 
elasticities involved in the model equations). A contractionary situation sets in 

the ecoqomy. Contrary to expectations, the reduction in the real investment 

expenditure dpes ·not lower the public s~ctor borrowing requirement in the 

restricted regime. In this regime, due to increase in the nominal value of its 

expenditure, public sec~or saving turns out to be lo~er thari the nominal value 

of investment. 

Even in the liberaliz;d regime, the impact on the public sector borrowing 

requirement is subject to the value of various interest rate elasticities involved 

in the model. Slightly higher interest rate elasticities than that were assumed in 

the base solution significantly increase the borrowing requirement of the_public 

sector on account of increased interest payment on the liabilities of the public 

sector. 

3. Contrary to expectations, a reduction in the SLR does not result in the 

lowering of the average cost of credit to the private corporate sector. 

As the borrowing requirement of the public sector is more or less 

autonomous, in the event of a decline in the SLR, the public sector has to . 
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increase its borrowing from the OFis. Therefore, credit to the private corporate 

sector from OFis declines which increases the cost of such credit to the private 

corporate sector. The average cost of credit to the private corporate sector 

increases as a result. This adversely affects the investment in the economy and 

sets in a contractionary situation in the economy. 

To make the SLR an effective tool of monetary and credit policy, the 

government needs to reduce its borrowing not only from the banking sector but 

also from the OFis. The overall reduction in the borrowing requirement .of the 

public sector should not be achieved ~y a reduction in its investment expenditure 

because (as we have seen above) that sets in a contractionary situation inthe 

economy. The efforts should be made by the public sector to increase· its income. 

The increase in income can be achieved, to a certain extent, by. reduction in 

indirect tax rates. 

4. . On the other band, a reduction in the CRR does succeed in reducing the 

cost of credit to the private corporate sector. Therefore, a reduction in the CRR 

can be. favoured by the monetary authority if the" aim is to reduce the cost of 

credit to the private corporate sector. 

However, we have seen above that the reduction in the CRR also results 

in excess liquidity with the banking sector. Given the cost of fund as fixed, the 
. . . 

reduction in the interest rate on advances also adversely affects the profitability 

of the financial institutions. To increase the profitability of the banking sector, 

the monetary authority can combine the CRR reduction with the measures which 

also reduce the cost of funds to the banking sector. A reducti<:>n in the RBI 

lending ·rate to the banking sector (Bank Rate and/or refinance rate) is .one su~h 

measure which is expected to reduce the cost of funds to the banking sector. We 

have also seen· above tbat the reduction in indirect tax rate.s produces a 

favourable impact on the economy and the economy faces shortage of liquidity. 

Thus, a reduction in the CRR cQmbined with a reduction in indirect tax rates is 

expected to mop up the excess liquidity with the banking sector. 

5. A reduction in the interest rate on bank deposits can also be pteJ~rJUt. if 
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the aim is to increase the productive capacity of t.he economy. However, the 

reduction in the bank deposit rate reduces the interest rate component of the 

income of the household sector. Consumption expenditure of the household 

sector declines which sets in a contractionary situation in the economy. 

Therefore, this measure in itself cannot be preferred to other measures (such as 

the reduction in the CRR and the reduction in the' indirect tax rates) which not 

only increase the investment but also set in an expansionary situation in the 

economy. However, this measure can always be used with other desirable 

measures to get a balanced growth of the economy. 

6. One policy implication, which emerges from all the simulation exercises 

carried by us, is that the regulating authorities need t'o address both the demand 

side and the supply side of the economy. Concentration on only one side would 

result in undesirable impact (such as excess liquidity with the banking sector in 

the presence of an expansionary situation) in certain sectors of the .economy. To 

get a balanced growth of the economy, a proper mix of policy measures such as 

a reduct.ion in the CRR {which increases the· availability of funds with the banking 

sector and reduces the cost of credit to the private corporate sector), a reduction 

in the RBI lending rate to the financial sector (which reduces the cost of funds 

to the banking sector) and a reduction in the indirect tax rates (which not only 

introduces a strong expansionary force in the economy but also mops up the 

excess liquidity with theoanking sector) is recommended. 

6.3 Suggestions for Further Research 

However, the model formulated in the present form suffers from a ~umber 

of limitations which may be noted here and which need to be kept in mind while 

carrying out further research in .this area using a CGE framework. 2 

Though these limitations were realized during the formulation and estimation stage, we were 
restricted in our attempts to overcome these limitations ond extend the model in the desired 
direction due to time constraint. A lot of time has been spent in tackling the infcusibility which 
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As· most of the policy changes affect the economy over a period of time, 

we need to have a dynamic model of the economy. We have specified a dynamic 

model in chapter 4, but have not been able to see its working due to time 

constraint and the number of infeasibilities encountered while trying to achie.ve 

the ~ase run of the model. The interim period (dynamic) model, as described in 

chapter 4 would be used to obtain a base run of the model over a period of five 

years. Policies can then be evaluated across time to track the responses on the 

economy. 

The model construction has not taken into account the productivity 

impact of the investment. This negligence of the supply side, does not alter the 

results of the exercises carried out in this study as the experiments are short term 

comparative static. In the short term, the se.ctoral capital stocks are assumed to 

be fixed and investment during the period only affects the economy from the 

demand side by generating .. demand for intermediate and primary inputs. 

However, investm,ent adds to the productive capacity of the economy and, thus, 

the supply side becomes important in the long run. Therefore, the present study 

needs to be modified in such a way that it takes into account the productivity 

impact of the investment. 

Other features of the economy can also be incorporated into the. model 

such as the stock mark.et or the division of the ~conomy into more than just 

agricultural and non-agricultural sectors. 
"<. 

Liberalization policies are followed not only in the domestic sectors but 

also in the external sector. A number of measures are taken in order to encourage 

foreign direct and portfolio investment. Efforts are being made to move towar.ds 

full convertibility of the exchange rate not only on the current account but also 

on the capital account. In the process, the economy is getting strongly linked 

with the world economy through not only the commodity and the factor markets 

but also the financial n~arkets. The present model needs to be extended so as to . - . 
incorporate these aspects of the reforms in the economy and the implications of 

arose during the calibration procedure and replicating the model for the base year using the 
computer software, GAMS, developed for this purpose by the World Bank. 
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the stronger integration of the Indian economy with the world economy. 

Most of the elasticity and substitution parameters were borrowed from 

the existing literature without statistically validating them. The model results are 

sensitive, of course to a different extent, to the selected values of parameters. 

Therefore, in future we would like to do the elaborate sensitivity a_nalysis to see 

how the model responds to changes in values of some of the important 

parameters. To get an idea about the stability of various parameters one needs 

to construct and calibrate a series of FSAMs. 

In future, our efforts would also be directed a.t estimating the various 

elasticity and substitution parameters econometrically. We tried to estimate some 

of the elasticity parameters involved in the financial sector econometrically . 

However, we could not make use of these estimated values because of wrong 

signs of some of the estimated coefficients. In future, we would have enough 

data for the liberalized regime and portfolios of various economic agents might 

start responding to the various interest rates. Then we might be able to get thf? 

estimates for various elasticity and substitution parameters involved in the model 

with proper signs. Even the larger elasticity values assumed by us might begin to 

appear as more realistic. 

The present study also points out the urgent need towards putting 

integrated efforts to construct a consistent data base for the economy. To draw . . 

firm conclusions for the changed, .liberalized scenario FSAMs have to be 

constructed for the recent years. For this we not only need the input-output 

tables but also the financial balance sheet at a highly disaggregated level for the 

recent years. The proposed preparation of Input-Output Transactions Tables for . 
1989-1990 by CSO would fulfill this purpose to a certain extent. .Even the 

Financial Balance Sheet available from Mohanty ( 1994) could be made use of by 

disaggregating it further by institutions and assets. 

As pointed out in the eaFiier chapters, the model presented in this thesis 

is used for the purpose of policy experimentation. Simulation and sensitivity 

exercises carried out in this study are simple and performed mainly to gain 

insights into the workings of the model. lnspite of its limitations, some important 
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insights have been gained from our analysis, which can also be used to provide 

an explanation for some oft he so-called paradoxes of the economy. The insights 

gained from this financial CGE analysis encourages us to extend this research 

ft,1rther. 
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