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A MACRO MODEL OF INDIAN ECONOMY
WITH SPECIAL REFERENCE TO OUTPUT,
~ DEMAND AND PRICES

(1969-70 to 1981-82)
© P. K. Pani* .

t

“Is theie really a difference between judgement forecasts and econo-
metric forecasts as a guide to private and public policy making ? The answer,
it seems to me, is that the model as a forecasting device is not an alternative
to judgement. It is not a product in and of itself. It is a tool in the hands
of a trained economist”. l

— Arthur M. Okun'

A. Introduction

- There is a considerable différence of opinion about the utility of macro-
econometric models. The past three decades of experience with the working
of the models abroad as well as in this country shows that the computer models
when mechanically used are not much better than judgemental forecasts but
an economist can perform better when he has a model than when he bases
his assessment on his insight alone. Several advantages are cited in favour of
the use of macro-models for the structural analysis of the economy, for assess-
ing the implications of policy actions and for forecasting future trends in the
economy. They are : (1) A model quantifies the relative influence of several
factors on a given phenomenon. This alerts an economist to the importance
that should be given to a particular set of factors in a given situation or a set
of configurations so as to achieve a desired result. (2) The model summarises
the available evidence in a systematic and consistent way, bringing into its
fold the specialized knowledge of economists in various fields participating

* This paper was prepared by Dr. P. K. Pani, when he was Adviser in the Department of
Economic Analysis and Policy. This is a modified version of a paper presented at the
Silver Jubilee Seminar of the Institute of Economic Growth, Delhi, on April 29, 1984.
Comments and suggestions received from Dr. B. B. Bhattacharya, Dr. V. K. Chetty,
Shri S. P, Gothoskar, Dr. K. L. Krishna, Dr, K. Krishnamurty, Dr. Narain Sinha,
Dr. C. Rangarajan, Dr. J. C. Rao, Dr. H. Sarkar and Dr. R. M. Sundrum are
gratefully acknowledged. In the preparation of this macro model the following persons
participated at various stages : Shri A. Seshan, Shri Y. S. R. Sarma, Shri D. An.
janeyulu, Smt. R. R, Arif, Shri K. S. Namboodiri, Smt. M. V. Gupte and Shri
K. M. Pradhan. Without their full collabortion and assistance it would not have been
possible to complete this study in the present form. In particular, Smt. Arif and
Shri Namboodiri have been, by and Jarge, responsible for computer programming and
related technical work embedded in the various simulation results presented in the model.

1, Gary Fromm and Lawrence R, Klein (ed.), “Uses of Models for Policy Formulation”,

in The Brookings Model : Perspective and Recent Developments, 1975, North
Holland Publishing Co, and American Elsevier Publishing Company.
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in the model project, which may be difficult, if not 'impossible, for an
individual in a one-man forecasting operation. This is different from group
discussions where the final result could be less objective being derived from
consersus, averaging and compromises. (3) It is possible to work from a
model as to which of the assumptions have gone wrong when an ex ante pro-
jection does not tally with the ex post realisation, as models are generally
not built just to describe the existing structure of the economy only. A model
incorporates, in a sense, the stock of past knowledge on the working of the
economy. It gets improved upon with the addition of experience, being
subject to revision and reproducibility with modification, and is not hampered
by any preconceived or dogmatic notions. As with an individual analyst,
it is possible to feed external information into the model projection to achieve
better forecasting accuracy. In effect, it does not function as if it is a rigidly
fixed machine with outputs strictly conforming to inputs of information or
data, Itis better described as a flexible system which could, to some extent,
incorporate the economist’s judgement of particular events. The assessment,
obtained through the use of a model incorporating the economist’s analysis,
will, in turn, help to indicate how it would fit in with the configuration of
other phenomena that the system or model would put forth with the feeding
'in of the external information. Without the help of a systematized descrip-
tion of the economy, the universe of possibilities incorporating the analysts’
evidence and information could be infinitely large. To precisely foresee an
outcome in the right direction in a majority of cases could only be attributed
to gifted individuals?. A model thus narrows the range of possibilities that
.are consistent with the past experience. ‘ : '

B. Model for Indian Econorvzvly‘

1. Objects and Plan of Study ‘

The objects of this study-is to analyse the factors determining output, "
demand, government fiscal operations, money supply and prices in the
Indian economy. For this purpose a disaggregated macro-econometric
model of the-economy is formulated. The data for the model start from
1969-70. This period was chosen because of a major structural change in
the banking sector, viz., the nationalisation of 14 leading commercial banks.
It has been suggested by some scholars that the Banking and Monetary System
could be given a separate treatment by appropriate segmentation of the
period of coverage of data, (or by a suitable use of slope or intercept dummies,
to indicate structural break if any) while the equations for the rest of the
~economy, i.e., the real sector, could be estimated by considering the data

2. “Even if a scientific regularity were less accurate than the intuitive hunches of a virtuose,
the fact that it can be put into operation by thousands of people who are not virtuosos
gives it a transcendeatal importance”. P, A. Samuelson, Research in Macroeco-
nomics, mimeo (1965) Cambridge, Mass, quoted in A Guide to Econometrics,
Peter Kennedy, The MIT Press, . S



A MACRO MODEL OF INDIAN ECONOMY 115

from 1960-61 onwards®, All the structural equations of the model, which
had earlier covered 1969-70 to 1978-79, have been reestimated (based on 13
observations) by including the data in respect of recent years, ie., 1979-80,
1980-81 and 1981-82. It is observed that the structural parameters of the °
model by and large remain unaffected indicating thereby their stability during
the period under study. ‘As a measure of further confirmation of this result,
we have reestimated the same model using data from 1950-51 to 1969-70.
They indicate some significant structural changes.

“The model is so specified as to capture the main characteristics of the
structure and some important linkages between the major sectors. The
incorporation of supply constraints, particularly agricultural output, and the
transmission of the effect of fiscal operations to money supply, which in turn
influences price behaviour, are two main elements of the model. As stated
earlier, the model is estimated using the annual time series data for the period
1969-70to 1981-82. ' The supply-side is dis-aggregated into five sectors, viz.,
(1) agriculture, (ii) mining and manufacturing (registered), (iii) unregistered
manufacturing, (iv) transport and communications and (v) other services.
Individual components of the aggregate demand have béen analysed although
not in detail. These are : private consumption expenditure, government
consumption’ éxpenditure, private investment, imports and exports, Money
supply is endogenously determined by the link to the government deficit,
which in turn is determined endogenously. Food prices are determined by
the money stock circulating in the economy apart from demand and supply
factors. Prices of non-food articles are explained likewise.. The explanation
of the manufactured products’ prices is based on a fixed mark-up hypothesis.’
The link between the monetary sector and the real sector is postulated accord-
ing to the Quantity Theory with money affecting the price level (wholesale
price/national -income deflator), given the output of agricultural and non-
agricultural goods.. :The model does not, however, study the interaction
. between the availability of funds and production in different sectors. Simi-
larly, ‘the impact of foreign trade on investment and output has also not
been considered in detail. The study is organised into four sections, This
section deals with-the specification of the structural equations of the model.
The estimated equations are discussed in Section C.- Section D presents
the results of (i) a simulation experiment to assess the performance of the
model in capturing the behaviour of the economy during the last seven years
of sample period and also (ii) simulations to assess the effects of specific policies
relating to important macro variables. In the concluding section the sources
of inflation in'recent years are dealt with.

The past two decades have seen a number of macro-econometric models
for India. A list of references is given at the end of the study. A resume
of the state of the art follows.

3. The larger sample of observations is expected to impart greater precision to the estimated
parameters and therefore to the results derived from them,
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2. Recent Macro-Econometric Models of India

Nearly after three decades of experimentation, quantitative descriptions
of Indian economy — through macro-econometric modelling —- can be said
to have come of age in terms of both statistical sophistication and application.
They have at least come out of the academic stage and stopped being just
quantitative exercises. Government and quasi-Government organisations
and various committees appointed by them no more take a passive look at
these efforts but attempt to get some 1ns1ght and try to know what these

constructions are about

Models of recent vintage like those constructed by Isher Ahluwalia,
B. B. Bhattacharya, V. N. Pandit, K. Krishnamurty and D. Ghose, # al.
are innovative in terms of incorporating special features or specific aspects
of the Indian economy in model building. Their models are somewhat
removed from the earlier ones which, as Meghnad Desai aptly shows in his
review, were akin to models of Western economies based on the works of
Klein and Tinbergen!. Some features that distinguish the current models
are : (1) Most of them use annual data and are thus annual models. In
view of this they do not attempt to study structural changes in the economy
in a major way. The lack of degrees of freedom in terms of number of obser-
vations as against the number of variables to be estimated possibly seems to
hamper such an investigation. (2) A common feature is the characteriza-
tion of the functioning of the economy in the form of a two-sector model —
agricultural sector the output generation of which at the aggregate level is,
by and large, exogenous and the rest of the economy where growth is more
or less demand-determined. The interaction between the two sectors is
postulated in several ways — (i) by propagation of price changes from one
sector to the other, either one way or both ways, (ii) by the transmission of
demand for another sector’s product due to income generation and additional
output in one of the sectors and (iii) the common impact of monetary impulses.
on the prices of both sectors. (3) All models underscore the importance of
Government sector operations but the perceived impact on the two sectors
varies. Government investment is assumed to be crucial as a generator of
additional demand for capital (manufactured) goods. It augments infrastruc-
tural facilities and adds to productive capacity in the economy. The crowd-
ing out, if any, of private investment by Government’s investment/expendi-
ture operations is studied in detail in some while others leave it at the peri-
phery. (4) The important links between Government fiscal operations and
generation of monetary impulses is formulated in many of the models. 'While
some models make a thorough study of the role of budgetary constraint on
sources and uses of funds and of budget deficit in the creation of money and
related aspects, others postulate the links in a reduced form, recognizing,

4. Meghnad J, Desal, “Macro-Econometric Models for Indis — A Survey”, Sankhya,
Series B, 35, 1973, Some carlier models were, however, exceptions to this, »
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at the same time, the fact that the use of monetary policy parameters is to a

great extent constrained by public sector’s actions by way of draft on co-

mmercial banks’ resources as well as by resort to borrowing from the central

monetary authority. (5) The general description of price determination is

more or less common for all the models, though again each model has its

own nuances. Sectoral prices and aggregate price levels are affected by

excess liquidity in the economy in the standard classical framework following
the Fisherian identity. However, relative prices are stated to act as equili-

brators of demand and supply in the agricultural sector while cost mark-up

relations (fixed or variable mark-up over different costs of inputs per unit of

output) are a general rule for industry and services. (6) Labour market

descriptions are either absent or rudimentary. While the trade-off between
unemployment and inflation is, for obvious reasons, not tested as a proposi-

tion applicable to Indian economy, wage-price dynamics is postulated on

the assumption that labour, or the organized labour, tries to obtain a real

wage rate in the long run. (7) Description of banking operations appear
in considerable detail basically to determine the level of money supply. The
links between banking activity, credit and output generation are, however,
rarely formulated. Even if postulated, they are not based on well-established
theoretical foundations. Two reasons can be cited for this state. For one
thing, while a large amount of theory exists on the demand for money or on
the asset-holding behaviour of the household, the theory on demand for
credit for production purposes or demand for funds for investment is neither
well postulated nor empirically well tested even for developed economies.
This makes the adoption or modification of the existing theory to suit Indian
conditions somewhat difficult. = In the absence of a well-formulated or arti-
culated theory of credit or a theory that can explain the flow of funds between
sectors, which is suitable for Indian conditions, where a dual credit system
with an unorganized market for funds exists, it seems prima facie difficult
to.quantify the role of credit in economic activity. Added to this complexity
is the system of administered interest rates in the banking sector which prevent
a proper analysis of the role of interest rate as an allocative mechanism of
available funds in an optimal way. Understandably the working of monetary
and financial system in its relation to economic growth is not a well-explored
area and its treatment in model building in this country tends to be weak.
(8) Another field which is under-specified in many models is the foreign
sector. The links between domestic economy and foreign sector are super-
ficially formulated for the simple reason that we are yet to understand the role
of trade and balance of payments transactions which so far have accounted
for only a small proportion of gross national product. -That exports and
adverse terms of trade affect aggregate demand and domestic prices is well
recognised. However, foreign exchange constraints, regulated imports and
related trade restrictions have an impact on economic growth as some of the
important gaps in demand and domestic supply could not be filled in due to
them. In view of the considerable changes in the foreign exchange markets
)
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international financial flows and growing inter-dependence of economies in the
1970s and 1980s, this is an area where one would wish some firm empirical

results were available to enable the formulation of suitable policy actions.

‘I'he economic model presented here is not in any way very much different
from the existing oncs. It does not purport to show new or substantially
new results.  Possibly, compared to some cxisting descriptions, the theore-
tical foundations underlying the economic relations in this study are based
on considerable subjective cvaluation which happens to be an accepted part
of the model - building work. However, cven within this frame, it would
be interesting to know how various rescarchers view the functioning of the
cconomy. Is therc a consensus on the important factors that affect the move-
ment of major economic variables, which are robust and insensitive to a
finer specification of economic relations ?  The divergence could be due not
only to broad economic explanation but also to the use of data, time period,

estimation technique, ctc.

3. Basic Structure of the Model

(a) Output

Production is divided into that of agricultural and non-agricultural
sectors. The non-agricultural sector is sub-divided into four sub-sectors,
viz., mining and manufacturing (registered), unrcgistered manufacturing,
transport and comumunications and other services.

(i) Agricultural Sector

Net Domestic Product from Agriculture at Factor Cost at constant prices
(YAR)®, includes the output of allied activities like forestry, fishing and
animal husbandry. The output of this sector is estimated as being dependent
on production of foodgrains and non-foodgrains. The area under food-
grains is specified as a function of the relative price of foodgrains and rainfall
in a partial adjustment framework (equation 36)°. A similar function is
specified for the area under non-foodgrains (equation 37). Production of
foodgrains is estimated as a function of arca under foodgrains, percentage
of area under irrigation, which, in turn, is related to capital stock in agricul-
ture (equation 73), and rainfall (equation 1). Production of non-foodgrains
is also explained likewise (equation 2). Agricultural production is then
obtained as a statistical function of foodgrains and non-foodgrains production.
The net domestic product at factor cost originating from-agricultural sector:
(value added) 1s estimated as a function of the gross output of the agricultural
scctor (equation 3 & 4), assuming that the input costs arc proportional to the

3. For explwation of notation ased please see Appendix |,

. The cquations are preseuted in Appendix 11
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value of output. This procedure also implies that net output in allied activi-
ties is directly related to agricultural production.

(ii) Mining and Manufacturing (registered)

‘The output of manufacturing sector is determined by the capital stock,
demand for manufactured goods as reflected by ‘real’ capital expenditure of
government, gross domestic expenditure in real terms excluding Govern-
ment investment (cquation ).

T'he manufacturing outpul cquation is framed on the lines of the usual
production function, (net) output being explained in terms of the factors of
production, viz,, capital and labour. In the present version of the produc-
tion function, however, labour is not considered as a separate variable; the
model does not attempt to describe or incorporate a separate labour market,
It assumes that Jabour is not a major constraining factor in the process of
production and the supply of labour is perfectly elastic at a given wage ratc.

With the labour market being assumed away, the major determinants
of net manufacturing output (YMR) arc the existing capital stock and the
rate of its utilisation. A typical production function framed on this line, can
be of the form :

YMR = £ (Ct KU everereeee e e (1)

where YMR = (Real) Net Domestic Product from the {registered) Mining
and Manufacturing Sector.

Ct = Capacity Utilisation in the (registcred) Mining and Manu-
facturing Sector.

Kt = (Real) Capital in the (registered) Mining and Manufacturing
Sector.

When cxcess capacity exists, its utilisation could be either demand cons-
trained or supply constrained. In the former category two of the variables
that influence the manufacturing output are (Real) Domestic Expenditure
(GE-CGN)

PCF
In the latier category, inadequate infrastructural facilities like power or the
supply of raw materials which limit output can be cited. The supply factors
which influence availability of power can be represented through a proxy
like Government Investment programmes in developing domestic energy
resources. Other constraints like supply of raw materials can be, to some
extent, obviated by drawing on inventories or by imported raw materials
which can augment domestic supply.  ‘The postulation ignores the extent
to which power and other bottlenecks can constrain the utilisation of capacity.,

(GDER) and (Real) Government Investment (capital) Expenditure
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An cxplanation of capacity utilisation is then formulated as follows :

%@] v (2)

Rigorous econometric analysis, of course, demands that for explaining
the manufactured output (YMR), both the above equations, viz’, equations
(1) and (2) should be estimated. However, it was found after much empirical
work that the capacity equation was not yielding statistically significant
results, due mainly to the fact that no reliable time-series data are available
in respect of this variable. Tt may also be mentioned that we have tried
output of non-foodgrains and bank credit to industry as variables affecting
capacity utilisation. The latter did not yield plausible results while the
former had shown insignificant impact. Hence, as an alternative choice,
the followmg reduced form of equation (derived after substituting equation

(2) in equation (1)) was adopted.

Ct = f, [ (GDER-IGR),

YMR = §, [(CDER-IGR), (GE-CGN) Y MR | vov(3)

‘ PC Jd
The advantage in considering the above-mentioned version is that we could
obviate the transmission of errors in the estimation of capacity. vanable to
the equatior for output from the Mining and Manufacturing Sector.

Although production functions are generally estimated in a log-linear
form, it may be mentioned that linear formulations are found to be a close
approximation to the corresponding log-linear versions during a short period
of, say, 10 to 12 years. The main result of the relation is that demaund
constraints have a strong influence on the supply of output in this sector.

(iii) Manufacturing (unregistered)

The value added from the unregistered manufacturing sector is stated
-to be determined by the capital stock in that sector.and the output in the
registered manufacturing sector (equation 6). The latter acts as a proxy for
both demand and supply factors. Demand influences arise when large~
scale units in the registered sector are not vertically (fully) integrated but
obtain a part of their input requirements from ancillary units in the un-
registered sector (backward linkage). Supply impact is felt when factories
in the registered sector meet input requirements of the manufacturing units
in the unregistered sector (forward linkage, e.g., yarn for power -looms/
handlooms from textile mills). The results show that in this sector also the
capacity utilisation is a major determinant of total output. o

(iv) Transport and Communications

The net output of this sector is also considered as a hybrid function of
the capital stock in this sector and the income from the agricultural and
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manufacturing sectors, the latter again acting as a proxy for demand factors
(equation 7).

(v) Other Services

Value added from the residual sector is equated to aggregate demand
in the economy less the incomes generated in agricultural, manufacturing
(registered and un-registered) and transport sectors (equation. 8). In effect
the incomes generated in this sector act as equilibrator between the aggregate
demand and aggregate supply at macro level.

This is somewhat an unrealistic way of formulating the demand-supply
equilibrium. Ex post the value of output should equal to the value of over-
all demand in real terms. This can be stated as : Gross domestic expendi-
ture (GDER) in real terms which is the sum of private and Government
consumption expenditures in real terms (CPR + CGN/PCG) and invest-

. : : XV MV,
ment in real terms (IR) 4 net imports in real terms (—)_{_f) — NP ) 1s egyal
to net domestic supply in real terms (YNDR) [sum of outputs in agriculture
(YAR), manufacturing (YMR -+ YUR), transport (YIR) and residual
sectors (YOR)] plus capital consumption allowances (CCAR) adjusted
for indirect taxes net of subsidies (IDTR). That is, in the model notation,

) CPR CON 100 + IR + ¥ o 100 — MY |
(1) T pog X 10+ IR 4 55 X 100 — o5 X 100

= GDER + DISR = YNDR + IDTR -} CCAR
(Where DISR is the Statistical discrepancy) |
(2) YNDR = YAR + YMR + YUR + YTR + YOR
(3) TR =IAGR + IAPR + IMGR + IMPR + ITR 4 IUR 4-IOR

In the absence of such a postulation, the ex ante values of variables differ
from the ex post values and statistical estimation of either demand or supply
relations becomes difficult. The same equilibrium relation can also be
postulated as saving being equal to investment in real terms adjusted for
capital flow from abroad, for the economy as a whole. Itis generally assumed
that inventories act as absorbing factor of the differences between saving and
fixed investment. The same hypothesis is used in formulating the price
equations for foodgrains and non-foodgrains in thé model. However, in
our attempt to explain output and investment sector-wise, it has become
difficult. to adopt this hypothesis at the aggregate level as data on sectoral
holding of stocks are not separately available and sectoral investment data
includes inventory holdings. A hypothesis which was tried to ensure con-
sistency betwecn gross domestic expenditure in real terms and total supply
of output is that investment in sectors other than in Government, private



122 RESERVE BANK OF INDA OCCASIONAL PAPERS

agriculture, manufacturing and transport sectors would be the equilibra.tting
variable. The implication of this approach is that investment by private
agencies in the residual sector (for example residential construction) would
fluctuate with the real savings after investment demand of other sectors is
met, This type of closing of the model did not yield acceptable results in
some of the policy simulations. Similar problems arose when ‘statistical
discrepancy’ is made endogenous to ensure consistency between total real
expenditure and total real output in the economy, by making this as the
absorbing variable for the differences. It is hoped that improved versions
of the model will be able to correctly identify the sector (component of
supply/demand) which will act as an equilibrating factor between aggregate

demand and aggregate supply.

(b) Demand

(i) Consumption demand

Private final consumption expenditure at constant prices is specified as a
function of personal disposable income and an income distribution variable,
viz., ratio of agricultural output to net domestic product (equation 9).
Government consumption expenditure is considered as a function of Govern-
ment revenue and the consumption price deflator and is postulated in nominal
(value) terms (equation 11). This equation providesone link between the
real sector and the fiscal sector. Government expenditure equation has been
formulated on lines which are more or less similar to private consumption
function. It has been argued by some that the target income variable should
be considered as a major determinant of Government’s current expenditure.
It is difficult to agree with this. This approach not only involves an assump-
tion regarding the computation of target incomes but also presents difficulties
from the point of view of forecasting, It may be seen from the private con-
sumption expenditure (CPR) equation, i.e., equation 9, that its determina-
tion is in real terms. Hence, price variable does not enter this equation.
The demand for consumption goods, their supply and price variables of
these goods are determined simultaneously in the model and as such the
feed-back effects between relevant variables appearing in the model have
been taken care-of. Besides, it may be added that even when the consump-
tion relationship is formulated in aggregate terms, the relevance of the price
as an explanatory variable centres round the issue as to what extent consu-
mers trade current consumption with future income/consumption, i.c., on
the interrelationship that subsists between inflation and saving. The inter-
relationship that depicts consumer behaviour could be (a) increased saving
on further expectations of a price rise so as to maintain future real consump-
tion levels and (b) reduction in saving so as to maintain the existing or high
real current consumption foregoing future consumption in view of uncer-
tainty about the future price variations. The former implies a reduction in
currcnt level of real consumption and the lauer the maintenance of the exist-
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ing or higher real consumption level with reduced real saving. The impact
of inflation on aggregate savings could be uncertain in the face of divergent
behavioural patterns displayed by public in regard to price expectations as
it is with respect to real interest rates. While this is so at the macro-level
determination of saving (and hence consumption) pattern, the relevance
of the price variable at the disaggregated (commodity wise) level is well
established in view of its role as a factor facilitating substitution among various
commodities or commodity groups. In the absence of a well-established
theory or empirical evidence, price as an additional explanatory variable in
the aggregate consumption function is not considered in the present model
postulation. '

(ii) Investment

Besides output, government investment including that for providing
infrastructural facilities is considered as important in influencing the tempo
of investment in the private sector. Investment functions are specified for
each production sector (equations 12 to 15 & 72). Government investment
is taken as exogenous. Investment in respect of private manufacturing,
transport and other services is related to output in the respective sector or
total output, Government investment and in the first case to lagged capital
stock. Separate functions for fixed capital formation and change in stocks
have not been formulated due to absence of details. Private investment in
agriculture is essentially in terms of land improvement works like bunding,
well digging, purchase of equipment including tractors, pumpsets, and
construction of barns, etc. Investment decisions in this sector are taken, by
and large, by farm households. The farmer’s perception of improving pro-
ductivity of land could be time-phased being based on his permanent income.
His investment in the farm sector in a year need not necessarily be completely
related to real incomes received in that year or preceding year as fluctuations
in farm output are large. Also there could be competing avenues of invest-
ment like residential houses. Government investment in agriculture through
construction of irrigation works may some time act as a stimulant for private
investment. We found it difficult to explain adequately the fluctuations in
private investment in agriculture: part of the failure could perhaps be attri-
buted to data deficiencies. Considering various aspects, a simple relation
linking annual gross investment (including inventories) in agricultural sector
to average of current and previous years’ agricultural incomes is postulated
(equation 12).

(c) Foreign Trade

Exports are explained by world demand as indicated by world gross
domestic product (equation 16). Aggregate imports depend upon domestic
economic activity and relative import price (equation 17). A point could be
made that the income and cxport prices of India’s trade partners should be
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considered. A separate Forexgn Trade Model is being dcvcloped Whlch will
look into this aspect. :

In the model exports have been determined in_the framework of supﬁly-_

.

demand equilibrium as follows :

X, = g (WGDP) .. (1)
X=X X): - (2
X, =g (WP) .. (3

ith the world income determmmg demand for exports (with supply assumed
to build up to demand at a given domestic price level), the only constraint
for exports is provided by the domestic price level. It is to be noted that
international factors (international price and world income) have been taken

into account in equation (1) above.

(d) Fiscal Sector

Fiscal operations of the government provide the link between government
budgetary deficit, monetary expansion and prices. Government investment
is mainly considered as a policy variable and treated as exogenous. The
specification of the government consumption expenditure is described in the

. consumption sector. Government revenue on current account is related to
national income (equation 19). Revenue and expenditure equations have
been formulated separately for Central Government and for Central and State
governments together (equations 20 to 22). The purpose of such separation
is to enable us to study the impact of Central Government fiscal operations a _
revealed by budget documents on the economy, in particular on money supply
and prices. 'This means an integrarion of data as appearing in the national
accounts with the data provided by budget documents, which is obtained by
linear statistical relations. All the equations are in nominal values. It is
difficult to incorporate the subsidy variable in the model as it would involve
an assessment of the impact of subsidies on outputs and inputs which would
mean further disaggregation of the model. :

(¢) Monetary Sector

The specification of the monetary sector consists ofa behavioural equation
for currency expansion (equation 24), an equation for bank reserves (equation
26), and a function connecting deposit expansion to bank reserves (equation
27). Government’s fiscal deficit is determined by government’s total expen-
diture and revenue receipts. Given domestic borrowing and external borro-
wing (NFDB), the deficit to be financed by the RBI is obtained. This, along
with increase in forcign exchange assets of RBI and increase in net absorption
of government sccuritics by RBI, explains currency ¢kpansion. For the
purposc of estimating the currency equation only the deficit out of Central
government operations and increcasc in forcign exchange reserves has been
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considered. This could be a serious limitation as Reserve Bank credit to
State Governments and commercial sector is of autonomous character. These
factors also influence reserve money changes (currency plus commercial bank
reserves) to a substantial degree. The influence of private sector transactions
with the rest of world on reserve money could be only through balance of
payments transactions and changes in exchange reserves. Equations for
determining the bank reserves and deposits were, in the first instance, specified
for scheduled commercial banks as they account for ninety per cent of aggre-
gate deposits. Total reserves of the scheduled commercial banks are deter-
mined by currency, used both as a proxy for government deficit and demand
for currency holding by the public, Bank Rate representing the tightness of
monetary policy (supply of reserves to banking system) and the level of net
foreign exchange assets of RBI (equation 26). Deposits are determined by
the volume of bank reserves (deposit base) and the level of net foreign exchange
assets of RBI (equation 27). The rationale for inclusion of the latter variable
is that the multiplier or the rate at which banking system as a whole can expand
deposits is related to it. In periods when banks sell more foreign exchange
than they purchase from the RBI, they can be confident of obtaining reserves
with greater ease following this autonomous (from the banks’ point of view)
inflow of reserves. They need to keep low excess reserves without fear of
default and therefore deposit expansion potential will be higher. Total
deposits of all banks are obtained as statistical functions of the scheduled
commercial banks’ deposits (equation 28). The other important variables of
the monetary sector are borrowings of banks from RBI, banks’ investment in
government and other approved securities and bank credit. Borrowings of
banks from RBI are considered to be policy-determined and are therefore
treated as exogenous. Investments of banks in government and other
approved securities are determined by the deposits of banks and Statutory
Liquidity Ratio (SLR). Given the liabilities and the preempted resources,
bank credit could be obtained residually from the balance sheet identity of the
banks. However, it is estimated as a statistical function of deposits, borrowings
from RBI, total reserves and investment in government and other approved
securities to obviate the difficulty in explaining ‘other liabilities and other
assets’ (equation 29). All interest rates are regarded as exogenous. Money
supply is obtained following the broad definition of money and comprises
currency, deposits and other deposits with RBI, the last item being taken as
€X0gEenous. : :

Although non-banking financial intermediaries are gaining importance
in the economy their assets and liabilities are not included in the model due
to lack of adequate data, the need for further disaggregation and alse due to
the absence of a well-defined theory on the impact of the operations of these
institutions on output, demand and prices.

Certain odd or queer features in the above formulations of the monetary
relations may be noticed. The standard approach to describe the monetary
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sector in a simple model is as follows. Instruments associated with. the Re§cve
Bank are currency (C), banks’ reserves held with RBI (1.{) > and RBI-credlt to
commercial banks (BR). The instruments associated with commercial banks
are deposits (D), banks’ reserves (R) and borrowings from .lleserve Bank (BR? ,
while those associated with the public are currency holding (C) and deposit
holding (D). High-powered money or base money (H) is defined as the sum
of currency (C) plus bank reserves (R) minus borrowed reserves (BR). | -

The postulated economic relations between these variables are

H=0C+R—3BR | (1) Definition
C4D=M=mH @ .
02 = k{(y, , p) : - (3)- \ Demand for currency
: or ' - by public
— n Py publ
CD =k(y, rp -3 ) '
R = r(D,CRR, 7) (4 ,
or : Demand for reserves
R ~ : -by banking system -
5 =T (CRR, I‘) } ".(.4') . . . "
BR = g (D, CRR, r) » - (3) } _Demand' for borrowgd
BR or v 5 reserves by the
5 = g (CRR, T) : - +«.(8") |  banking system ‘
m ' k+1 o ’ ' ' 'Equilibfating ) factof
g | S - .(6) 3t :
(multiplier) k4+r—g between demand . for
: ' "~ money and supply of
- money. k, r, g, as
, , , , shown in (3), (4) & (5).
H=H (Government Budget deficit, - High-powered . money
autonomous variables like or- base money . de-
changes in foreign exchange g termination  (supply).
reserves, RBI credit to -~ ...(7) - generally due to fac-
commercial sector, etc.) tors outside .the mone-

tary system

Here y represents national income/income of households, p price level,
vector of interest rates and CRR statutorily-determined cash reserve ratio.

It may be noted that in the market for various instruments the transactor
on the supply side is the Reserve Bank for ¢, R and BR and commercial banks
for D. Public, by and large, are the transactors on the demand side for G and
D and commercial banks for R and BR. The highpowered money H is
considered as supply-determined by fiscal operations, trade transactions and
general economic activity. In the market for demand and supply of various
instruments, the costs and prices that enter are deposit rates for bank deposits,
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zero or nil price for currency (not for currency substitutes) and bank rate or
discount rate for bank reserves and borrowing of banks from RBI. Since all
the prices or costs expressed in nominal terms are either fixed or administered,

commodity prices can act as equilibrating factors for demand for and supply
of various instruments. '

In the case of bank reserves and borrowing from RBI, commodity prices
do not enter as the transactions arc reckoned or assessed only in nominal
terms. Thus the demand for and supply of currency, deposits or money is
equated through price changes. The same cannot be said of demand for
and supply of bank reserves or RBI lending to commercial banks. Thus the
composition of high-powered money in terms of R and BR may change still
keeping the same level of high-powered money, provided R and BR are perfect
substitutes assuming that whatever currency is supplied, is absorbed by the
system through variations in the price, nominalincome, etc., which determine
the demand for money. The problem then is how to reconcile the demand
for the components of base money with their supply so that, in the process,
the money multiplier is suitably defined. Writing suffixes d and s to denote
demand and supply aspects, the above set of equations can be written as :

A =GC +R —BR, e (8)
[ Combining (1) and (7)]
Cd = k(y’ I‘—, P) “

C, [ S 9)
4 =k(y,r
D, (v, p) j
Rewriting (3) and (3"),
R, = r'(D,CRR,7)
gd —r( CRR,Teee) e (10)

Rewriting (4) and (4),
BR = g'(D,CRR,r)

_ (1)
R4 — g’ ( ORR,7)

£

Rewriting (5) and (5') _ _
D, =D e (12)

which is implied in equations (2) and (6) on multiplier., Three additional
equations implied in the system are

Cd = Gs .........(_13)
Rd = R' i .‘.---.(14')
BR, = BR, oo (15)
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The above analysis indicates that some assumptions should be made to see

that all the equations (12) to (15) are satisfied and a few of them may not be

coinpatible with reality. Equation (8) says that ignoring the feedback effect,

the total (C, 4+ R, — BR,) is given to the monetary system. If the assump-

tion is that C; = Cis through price or nominal income mechanism, (R, ~—BR,)

is predetermined and this with four equations (10), (11), (14) and (15) deter-
mine the four variables — the supply and demand for bank reserves and
borrowings from Reserve Bank. If R,; and BR, are perfect substitutes,
either (10) or (11) can be omitted. If, as claimed by some that both Rs and
BR, are predetermined given H, Cs becomes a residual which is determined

by budget deficit and other factors. Either Rs along with (14) and (10)

determines deposit supply or BRs with (15) and (11) determines deposit
supply. Cs with equation (9) determines prices and nominal incomes. This
is the approach followed in the formulation of the monetary sector in our
model. (see diagram on page 129 for alternative formulations) We do not
have a demand equation for banks’ borrowing from Reserve Bank. The
distribution of supply of currency and supply of reserves for a given level of
base money in equation (8) is postulated to depend on institutional factors,
Government payment mechanism or use of the instruments in the expenditure
- pattern of goods, which, in turn, depends on the banking habit of the public
including cash leakages that occur in the deposit multiplier process when
commercial banks extend loans. One could also reformulate the model by
assuming that currency holding is demand-determined in which case supply
of reserves would take a residual character, which in turn determines the
potential deposit creation of commercial banks (see diagram on page 129). In
the model for developed countries this is the logic that is followed. Possibly
in our case too, as the currency component of money supply becomes small,
one can follow the same procedure as the volatile element in the high-powered
money is the bank reserves component. One would then formulate straight-

away .

Rs = 1" (Budget deficit, monetary parameters, trade transactions, etc.)

The model incorporates a demand for money function though it is not
formulated. in the conventional manner. This may be seen from equations
(31) and (34) which may be reformulated as demand for money functions.
In this model, while considering the demand for money functions, a broad
distinction was made between the demand for money emanating from the
foodgrains sector and the rest of the economy. In other words, the demand
for money function, which is normally represented as

M; = K (Yr, P) is reformulated as follows :
M; = K, (SFG, QNF, WPF) Demand for money from food scctor

M, = K, ((YMR + YAR), WPM) Demand for money from
non-food scctor
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ALTERNATIVE FORMS OF FORMULATING
MONEY SUPPLY RELATIONS

HYPOTHESIS: (1) sSuUPPLY OF CURRENCY 1S RELATED TO 'HIGH POWER'
: MONEY IN A STABLE WAY DUE TO GIVEN INSTITUTIONAL
SYSTEM, GOVERNMENT PAYMENT MECHANISM ETC.

REAL

HIGH POWER ' SECTOR
MONEY FISCAL
CREATION OPERATIONS
H
SUPPLY OF J DEMAND FOR PRICES
CURRENCY < CURRENCY P
Cs Cd
M
SUPPLY OF SUPPLY OF
BANK BANK
RESERVES DEPOSITS
DEMAND FOR DEMAND FOR
N BANK BANK
RESERVES DEPOSITS
Rs =Ry Dg = Dy

HYPOTHESIS - (11) SUPPLY OF CURRENCY IS EQUAL TO DEMAND FOR
CURRENCY AS INDICATED BY REAL VARIABLES

FISCAL
OPERATIONS

ETC. REAL

CREATION OF
HIGH POWER
MONEY

SECTOR

DEMAND FOR

CURRENCY =
SUPPLY OF
CURRENCY

Cd =Cs

SUPPLY OF
DEPOSITS =
PR';:‘;ES ks '——————] OEMAND FOR
PEPOSITS
Dg =Dy
SUPPLY. OF
RESERVES =
DEMAND FOR
RESERVES
Rs = Rd
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A third demand for money function that is considered in the model (in respect
of the services sector) is as follows : (equation 38)

M, = K; (YNDR, NID)

" The underlying hypothesis in considering the above-referred three func-
tions of demand for inoney is that the liquidity variable will have a differential
impact on the price level in these three sectors. The interest rate variable
has not been considered in the model as interest rates are assumed to be non-

significant links in the interrelationship.

The bank credit variable emerges as a residual from the Monetary Sector
Model. Since this variable is of paramount importance from the point of
monetary policy considerations, the bank credit equation is presented in the -
model though its feedback mechanism is not built in. It is our intention to
incorporate this variable into the model at a latter stage after fully exploring
the nature of the feedback mechanism.

(f) Prices

Food prices are determined by supply of foodgrains, current as well as
lagged, income of the non-agricultural sector and the liquidity in the economy
represented by money supply (equation 31). The demand factors are thus

taken into account in the form of the liquidity variable (YN AR)and output

originating from non-food agricultural sector (QNF) and non-agricultural
sector (YNAR). The role of price support policy in price determination
arises mostly when the prices (especially those of foodgrains) fall below a
certain floor level. As such a phenomenon is a rare occurrence in India, this
aspect was not taken into account. This is not to deny that in view of the
‘Ratchet Effect’, the fixing of support prices has a built-in effect to bring
about a long-term rise in food prices. Revisions in support prices arc made
to account for rising costs which, in turn, could be a result of inflationary
conditions and might aggravate inflation rather than regulate it. Prices of |
other agricultural commodities are explained as a function of availability,
demand for agricultural raw materials from the manufacturing sector and the
impact of food prices (equation 32). The wholesale price of manufactured
products is formulated as a function of food prices, prices of agricultural raw
materials and import price (equation 33).

Import prices of food articles and industrial raw materials do not explicitly
figure in the price cquation. Foodgrain imports augment domestic supply
and thercby influence prices. Import price is assumed to be exogenous. The
overall price level (national income deflator) is determined by real output,
moncey and price of foodgrains. The wholesale price of all commodities is
specified as a function of liquidity in the economy relative to the output of
agricultural and manufacturing sectors.  Export price is determined by the
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domestic wholesale price of all commodities. In the present model, the
mechanics of wage-price spiral is worked out as follows :

Initially, the prices of consumer goods (PCP) will affect the wage rate
(thereby affecting the total wage bill) which, in turn affects the Government
consumption expenditure (CGN), a major part of which consists of wages
and salaries. The Government consumption expenditure feeds into the
Government Sector leading to the determination of Government deficit. The
latter variable affects currency and thereby money supply which in turn
influences price behaviour (including consumer goods). We have not explicitly
introduced wage rate but provided for it in a proxy, viz., price deflator for
consumer goods. Similarly, price of foodgrains is introduced in the equation
for the determination of prices of manufactured goods (equation 33) as a
proxy for wage rate.

Prices of agricultural (non-food) commodities are determined by among
others the output of the manufacturing sector, which represents the demand
for agricultural raw materials., It may be worthwhile to consider the output
of agro-based industries alone. The import of non-food agricultural commo-
dities would also have a significant impact on prices of non-food agricultural
commodities. These additional features have not been empirically built in
from the point of view of demand for additional data and also to avoid further
disgggregation. .

Private consumption price deflator is obtained from the identity which
states that the gross domestic product at current market prices is equal to the
value of various components of demand comprising gross domestic expenditure.
This is however translated in the form of a statistical relation (equation 70).
Government consumption deflator is, in turn, estimated as a function of the
private consumption deflator (equation45). '

4. The Model

..~ The model has 79 equations. About forty-nine variables are determined
by behaviouristic technological equations. The rest are determined as statis-
- tical functions or Identities. The important endogenous variables are area
under foodgrains/non-foodgrains, output in agriculture, manufacturing
(registered and unregistered), transport-and other sectors, personal disposable
income, private consumption expenditure, government consumption expen-
diture, private investment demand, imports, exports, government revenue
receipts, reserve money, deposits of banks, money supply, bank credit and
prices of agricultural and non-agricultural commodities. The main exogenous
variables of the model are rainfall, government capital expenditure, foreign
borrowings of government, borrowings of banks from RBI and import prices.

Estimates of the structural equations of the model are reported in the
following section along with the identities which complete the model.
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However, prior-to that, a few points relating to methodology and speci-
fication need to be dealt with. = o

(a) Is the Model over-identified ?

In equilibrium, aggregate demand equals aggregate supply (at equxhbrxum
price level). This means that if we determine any two of aggregate output,
demand and price level then the third is determined by the equilibrium
condition. If output is given in the short-run (or mainly determined by
exogenous factors) then aggregate demand (influenced either by fiscal pressure—
ala Keynesian Economics - or by monetary pressure -—ala Quantlty
Theory ) determines general price level. This model determines aggregate
demand, supply and price level separately. It may therefore be criticised as

being over-identified.

The criticism will be true in a simple description of the economy with a
homogeneous one-commodity output. The approach in the model, however,
takes into account the dual production structure in the Indian economy where,
in one sector the demand-supply equilibrium is achieved through price adjust-
ment while, in another sector, it is obtained through quantity adjustment. In
the agricultural sector recourse is made to the classical theory. Here, the
supply of output is, by and large, assumed to be pre-determined while the
demand for output, either from within the sector or from outside, determines
the price level. This is shown in equations (31) and (32) of the model, which
are reduced from relations depicting the transactions between the agricultural
and non-agricultural sectors. Agricultural sector depends for certain of its
requirements on non-agricultural sector even ‘as the non-agricultural sector
obtains its food and industrial raw materials from agricultural sector. The
relative prices of the agricultural and non-agricultural goods will be deter-
mined in the process. The relative price could be altered by increased money
supply, as the impact of a higher monetary or aggregate demand may be
different in the two sectors depending on the relative supply responses. Thus,
money enters price relations both as a numeraire and as a surrogate to
capture the differential impacts in the two sectors. The composite price for
the economy as a whole will be a combination of the prices in agricultural
and non-agricultural sectors whose absolute level could vary with higher levels
of aggregate demand. Though aggregate demand equals aggregate supply
for individual sectors and for all sectors taken together, the ultimate macro-
economic equilibrium is achieved through different economic processes in
the scctors. It is also necessary to note in this context that, apart from the
above-mentioned equilibrium condition stated in real magnitudes, there is

also an accounting identity which states that the overall (total) nominal
expenditure (by various cconomic agents) is equal to the value of output
produced in the cconomy. ‘This accounting identity is essentially a definition
of aggregate price index for the economy comprising a basket of goods viewed
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either from. the demand side or from the supply or output side. Having once
obtained -a basic price, .(in terms of numeraire designated in the form
of, say, either money or commodity standard) the aggregate price can be
determined as stated above. For the sake of simplicity, it can be expressed as
a statistical relation which includes the basic price (in our case the food price)
and aggregate nominal demand and aggregate real supply. This is the type
of price index which is shown in equations (34) and (38). In effect, in the
context of the special features we are trying to capture through the above
model, it cannot be categorically concluded that it is overdetermined. Even
in a pure Keynesian model where prices are taken as given and quantities
adjust to bring in equality between demand and supply, 2 numeraire is
provided in the form of money wage rate measured in terms of number of
units of money at which a specified quantity of labour will be made available
(labour standard). In our case, since-the basic price is determined in the
food sector, the numeraire (accounting) happens to be the number of units
of food supplied per unit of money.  The above description can be illustrated
mathematically in the form of two-sector model as follows :

(A) Accounting Relations :
1 X3 =X, + X5
(2) Xga X(linﬂ + Xgna

@) X =X, + X3,
1) X = Xiu + X5

2na

(B) Equilibrium Relations :

(5) X¢ = X5 = X, (fixed/exogenous)
or
X(ll:\ = X, — Xga

a
or

X(IIa = Xa — Xfxa .
6) X¢ =X =X

na na

(C) Behavioural Relations :

. P. ~ . Demand for agriclutural out-
d a
(N Xy =1 [Xna’ 'P:‘] o put by non-agriculturalsector
. — Pa Supply of agricultural butput
@) X =1 [X‘“ P, ] to non-agricultural sector
9) X¢ = X3, Sectoral Equilibrium
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4 - P, : Demand for non-agricultu-
(10) X = f5 (Xa’ Pm) tural output by agricultural
sector -
(1) e = X‘;‘m' Sectoral Equilibrium
' P, Y Demand for non-agricultural
(12) X = (X"“’ 1?;’ 2a) output by non-agricultural
sector
(13) X3, = Xi. | Sectoral Equilibrium
Accounting Identity ‘
Xd -+ PX4 P, X PX5
(14_) Pun na + a“™a or na d-m + - a — P — f5 (M) Say
X+ X Xd 4 X9, »
X,;, = Output in agricultural sector going to agriculture either for consum-’
ption or stocks ’ :
X,, = OQutput in agriculture supplied to non-agricultural sector
X, = Total output in agriculture
X,.. = Output in non-agricultural sector going to agriculture
X,.. = Output of non-agricultural sector going to non-agricultural sector
X,.. = Total output in non-agricultural sector
P, = Price of agricultural commodities
P,, = Price of non-agricultural commodities
M = Money (exogenous)
P = General price level
S = Supply variable
d = Demand variable

The total number of variables is 16 of which two are exogenous, It will be
noted from the above formulations that given fixed supply X., the demand
X¢ includes the demand for additions to agricultural (food) stocks. One
could formulate that prices of agricultural goods vary depending on levels of
stocks and fluctuate to bring in equality between aggregate demand and
aggregate supply in the agricultural sector. The specific feature, namely,
treatment of inventories as absorbing excess demand/supply could not be
specifically incorporated in the model in the absence of data on the stocks held
with farmers. However, this aspect was implicitly taken care of in

equation (31).
‘The theoretical abstraction of dividing the cconomy into two-commodity

sectors, as above, docs not take into account many imperfections that under-

lic the real world.  In the general equilibrium context with many commodi-
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+

ties, many assumptions can be made about the manner in which prices or
quantities react to excess demand/supply of individual commodities, which
in aggregation could be reflected in both sectoral prices and quantities adjust-
ing and not just either one or the other. To describe it in a different way,
the “fixed”’ and “flexible’” price mechanism may operate differently for diffe-
rent commodities even within a broad group of sectors like agriculture or
industry. When the entire economy is divided into suitable sectors, it
becomes difficult to form distinct groups in such manner that in each sector

there could be relations which describe only demand, supply or price aspects
and not all the three. ‘

Apart from this, thebasic assumption of perfect competition in commodity
and factor markets without any structural bottlenecks, either in supply
creation or in the transmission of demand to be reflected in price behaviour,
is itself questionable. Theoretical niceties have to be given up in such a
context to capture some of the economic realities. For example, one has to
consider the exogenous elements impinging on price behaviour like adminis-
tered prices, Government subsidies, import prices and changes in prices
of factor inputs like labour, which can be independently altered by bargain-
ing power associated with the strength of trade unions, sticky or rising mark-
ups (over cost price) due to contractual pricing system in the short run, and
in the presence of search or information costs. Some of these factors are
adduced as limitations for the perfect competition assumption and are ex-
plained as the elements in stagflation in some of the Western economies. It
is difficult to say, at this stage, whether one can assume the existence of
equilibrium conditions as is generally understood in such markets. The
above-mentioned explanation can thus justify the over-explanation of price,
if there is any, in the current model.

(b) Role of population in the model

The effect of population growth has been completely ignored in the
model. The population variable is assumed to have a neutral effect on the
structural parameters of the model. The non-neutral effect of population
variable is generally taken care of in the disaggregated models, as for example
in Dr. K. Krishnamurty’s study on savings, wherein the demographic dis-
tribution of population as between rural and urban areas was considered to
assess the savings potential in the rural and urban sectors.” Such an approach
isa sine qua non in view of the fact that there are wide differences in marginal
propensities to consume as between rural and urban areas. Thus, if we
assume population to be exerting a non-neutral effect on the parameters of
relationships, we have to necessarily go in for sectoral studies. It is well

7. Krishnamurty, K(1982), “Savings Behaviour in India”, Occasional Papers : New

Series, No. 6, Institute of Economic Growth, Hindustan Publishing Corporation, Delhi,
1982,



136 RESERVE BANK OF INDIA OCCASIONAL PAPERS

known that the literature on the theory of aggregation is meagre. The com-
- plications which arise when a system of inter-related macro-equations comes

from.micro-relations have been examined by. Theil.®

(c) Utility of Model for Policy Formulation & forecasting

"'The present model incorporates the variables for analysing the impact
of selected monetary, fiscal and other policy measures. The model does
not, however, enable us to fully quantity the role of the exogenous policy
variables like Bank Rate (RB), Statutory Liquidity Ratio (SLR),
Borrowings of Banks from RBI (B) and Impounded Deposits (ID) as there
is no proper feedback of some of these into the Additional Policy simulations
could be attempted by effecting appropriate changes in the parameter values
(as, for example, through effecting desired changes in the multiplier associated
with the deposit supply equation, i.e., equation 27) and by omitting the
endogenous explanation to make the corresponding variable a policy variable.

The multipliers, both short-term and total, are computed for limited
policy options and are given later. '

Macro-economic models, as are generally conceived, attempt to capture
the broad economic interrelationships; the forecasting ability depends upon
the tracing of the expected values of the exogenous variables and incorporating
the broad structural shifts that may occur in the economy at the time of fore-
casting. These aspects can be taken care of at the simulation level by appro-
priately effecting changes in the structural coefficients of the model and
providing for alternative scenarios for the growth paths of exogenous variables-

(d) Some limitations of the model

" The model does not take into account some important events like the
consequences of 1971 Pakistan War and spread of ‘Green Revolution’. It
is, however, difficult to incorporate the effect of a rare and one-time event
into the macro-model. Not only is it difficult to ascertain precisely the vari-
ables affected by such events, it would rather be not desirable to attempt any
quantification, say, through a set of ‘“‘dummy” variables which absorbs
additional degrees of freedom available for estimating the error. Further,
since the model considers time series data (13 years), it is likely that the
effect of these events is included in some of the variables appearing in the
model. For example, the ‘Green Revolution’ may have resulted, in the
ultimate analysis, in bringing about a change in productivity of land which,
in turn, would have affected output. Quite likely, by 1969-70 (the initial
year of our model) the full impact, whatsoever it may be, of the Revolution
might have been realised in terms of its cffect on productivity. Hence, the

8. Theil, H(19%1), “Model and Welfare Maximisation”, Weltwirtschafliches  Aschiv,
72, 60-81.
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impact of the ‘Green Revolution’ could be expected to have been caught
by the input variable, especially acreage, to some extent. However, one
need not presume that the increase in productivity is due to the ‘Green Re-
volution’ only. There may be other interesting variables, the influence of
which it is difficult to delineate. Further, as the effect of the ‘Green Revolu-
tion’ is limited not only to certain pockets of the country but also to only a
few crops, principally wheat, it is necessary to attempt a disaggregated
approach to catch the true impact. Besides the problem of data limitation,
the question arises whether such a disaggregation need be attempted,, especially
when our objective.is to measure the general influence of selected major
factors at the macro level rather than pinpoint the specific impact of particular
events.

(¢) Other Limitations of the Study and Scope for further work

(i) Size of Sample

An important limitation is the shortness of the time series used for the
model. The nationalisation of 14 leadmg commercial banks in 1969 brought
about substantial changes in the banking and monetary structure of the
economy. It was hence felt desirable to confine the study to the pcnod from
1969-1982. The model is estimated using the annual time series data for
the period 1969-70 to 1981-82, i.c., on the basis of 13 observations only. As .
such it may be felt that no firm conclusions could be drawn on the basis of
such a small sample. The statistical non-significance of the ‘t’ ratios for
many of the slope coeficients in the regressions could be due to the fewness
of the observations. The relatively high values of the R? statistics in the .
regressions could also be due to the fact that .about 4 to 5 parameters (in
about 14 equations) are being estimated from just 13 observations. We
have reestimated the model for the period which covers the data from 1960-61
t0 1969-70. The results show that for the same set of equations the coefficients
in some of the equations are appreciably different from those estimated using
the data from 1969-70 onwards. Two decades seem to be a long period for .
a developing economy not to show any major structural changes. Further
the model was originally estimated for the period 1969-70 to 1978-79. By
updating the model for three more years, i.e., by covering the pcriod 1979-
80 to 1981-82, we have found that there is no substantlal change in the para-
meters. To that extent there is sta.blhty in the model.

(ii) Statlstxcal Determination of Identities

The model has estimated statistically a number of equatxons which can
ideally be expressed as a linear or non-linear identity, e.g. changes in stock
of currency, bank credit and so on. In a number of cases the aggregate
expressed as a statistical relation of the components when a linear identity
using residual as exogenous variable, would serve the purpoese.  For instance,
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total bank deposits are expressed as a
deposits. An appropriate treatment could have been to say that total bank

deposits equal commercial bank deposits plus co-operative bank deposits.
‘Similarly, personal disposable income is expressed as a stochastic function
of national income when, in fact, it can be expressed as a linear identity.

statistical function of commercial bank

We have preferred the adoption of statistical constructs basically due to
the non-availability of data in respect of some of the components constituting
the sector under study. For cxample, data relating to co-operatives are
available with substantial timelags. Hence we détermined the aggregate
deposits (of scheduled commercial banks and co-operatives) through a statis-
tical construct. This approach has yielded a better estimate of aggregate
deposits than by assuming the magnitudes of the deposits of cooperatives
separately and adding them to the estimated deposits of scheduled commercial
banks. The latter approach is also be set with the problem that errors in
the assumed magnitudes of Co-operative Bank Deposits are likely to feed into
the aggregate deposit variable. Similar is the case with other variables like

personal disposable income.

(iii) Estimation Procedure used in the Model

The model is estimated in linear form by OLS method. It.is well known
that macro time-series data incorporate strong trend elements. Though
high explanatory power is achieved in the equations, in view of multicolli-
nearity the parameters in the relationships might not have been estimated
with enough precision. It may, therefore, be felt that a more sophisticated
form of estimation using first differences, percentage of growth rate, etc., is
necessary to distinguish between apparent and real relationships. We also
intend to reestimate the model by using methods which may not involve the
‘simultaneity bias’, It is not very evident from the theory of small samples
whether the bias due to OLS estimation could compensate for the bias/errors
in more sophisticated method of estimation arising out of wrong or inadequate
specification and other factors. It is very rarely that maximum likelihood
.estimation is adopted in large-scale model building.

(iv) Other Limitations

In the present analysis, emphasis is laid on the crucial role played by
supply constraints and fiscal and monetary factors in the economy. On the
supply side attention is given to the determinants of agricultural output.
The determination of manufactured output could perhaps be analysed in
greater detail than at present. Government spending by way of generating
demand in the economy provides impetus to investment in manufacturing
sector and oufput. The other cffect of government spending is in raising
the capital stock in the public enterprises and also the infrastructure which
ultimately lead to increases in output. These linkages have been partially
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built into the present analysis. The impact of fiscal operations on moncy
supply through government deficit is brought out in the present study. Simi-
larly the role of monetary factors in the inflationary process is demonstrated.
However, the role of money and credit in influencing the output has not
been investigated. Another limitation of the study is that the linkage between
the foreign sector and the domestic economy has not been considered in de-
tail especially in the direction of capital account constraints, debt servicing
problems, etc. The elfect of inflation on government’s fiscal operations and
output of the economy also needs - further exploration. There is scope to
enlarge the present study to get a grcatcr insight into the working of the
economy.

C. Estimates of Model Structure

The empirical estimates of the equations are obtained using the annual
data for the period 1969-70 to 1981-82. The basic data are collected from
National Accounts Statistics, Report on Currency and Finance and Economic
Survey. Data used in the estimation of the model are given in Appendix VI.

A}

The format of most of the equations is linear. Ordinary Least Squares
(OLS) procedure is used to estimate them. For each behavioural variable
several alternative formulations have been worked out, In assessing the
adequacy of the selected regression equations economic criteria like the appro-
priateness of the sign .and the magnitude of the regression coefficient and
statistical criteria like coeflicient. of determination R?, Durbin-Watson Statistic
(DW), Standard Error of Estimate (SEE) and ‘t’ values of the regression
coefficients have been used. Finally, the goodness of fit of the estimated
equations is judged by the number of turning points the estimates explain
as well as the closeness of the graph of .the estimated values to that of the
actual values. Notation of the variables is given in Appendix I. The cstimated
equations are presented in Appendix II-A.

(a) Output

The important results provided by the relations in the agricultural sector
are the following : The short-term impact of relative prices on acreage alloca-
tion between the two categories of crops viz. foodgrains and non-foodgrains
is very small at the level of aggregation studied (equations 36 and 37). The

acreage planted under foodgrains seems to have reached a plateau during the
1970s and the early 1980s. The pre-sowing weather conditions, in terms of
precipitation received, influence acreage planted under foodgrains (ie.,
additions or subtractions to the existing crop acreage) only to a minor degree.
On the other hand, similar influence on the acreage under non-foodgrains
is larger; the long-term effect is being heightened due to difficulties by way
of adjusting to desired changes.  Adjustment to desired acreage could come
about by shifting areas from established food crops or by the addition of new



140 RESERVE BANK OF INDIA OCCASIONAL PAPERS

reclaimed areas. Timely rainfall is still an important factor to be reckoned
with in the output of foodgrains and non-foodgrains. Output elasticity with
respect to rainfall, given acreage, is 0.15 for foodgrains (equations 1).
The total impact of rainfall (i.e., including its impact on acreage which is
devoted to food crops) works out to 0.41. The speed of adjustment of the
actual area to the desired area is 0.90 in the case of foodgrains while it islow
(0.46) in the case of the area under non-food crops.

The large direct impact of rainfall on non-foodgrains production is to be
cautiously interpreted as the associated parameters are not statistically signi-
ficant in the output function. The important influence of irrigation on food-
grains output is again stressed in the estimated relations. Higher level of
capital investment in agriculture is closely correlated with increasing irriga-
tion potential (equation 73). This would in a way provide an indirect justi-
fication for. the priority given to large scale investment in the agricultural
sector in various Five Year Plans. The derived net impact of capital stock
per acre on foodgrains output is 0.09 which is more than the total of elastici-
ties of irrigation and capital stock for non-foodgrains.

Manufactured output (registered) is satisfactorily determined by capital
stock, aggregate consumer demand (agricultural and non-agricultural) and
government capital expenditure (equation 5). Ninety eight per cent of the
variation in manufactured output is accounted for by ‘this specification.
Attempts at using the capacity utilisation variable directly were not successful
due to the unsatisfactory nature of the data. The elasticity of manufactured
output with respéct to capital stock is found to be 0.04. The net output from
unregistered manufacturing industries is explained by capital stock (in the
unregistered sector) and output of the manufacturing sector (equation 6).
The elasticity of output with respect to capital stock is 0.17 in this sector.
Income from transport and communications sector is estimated with a high
coefficient of determination. As expected the demand for these services
depends upon the tempo of agricultural and industrial production besides
the capital stock employed. :

- The following table gives the elasticity of output (at the mean level)
with respect to proxies for capacity utilization_and capital stock.

Elasticity of output at the mean with respect to

Proxy for Capital

capacity stock
utilisation
(1) Registered manufacture 0.97 0.04
(2) Unregistered manufacture 0.47 0.17

(3) Transport, ctc. 0.20 0.38
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(b) (i) Consumption Demand

The estimated personal consumption function has real personal disposable
income as the major determinant (equation 9). The marginal propensity
to consume is estimated at 0.76 in the long run. Other things remaining
the same, an increase of 19, in the share of agricultural income in total in-
come would raise the real personal consumption expenditure by 0.2 per cent.

The price variable in the Central Government consumption equation
is meant to explain two phenomena : (1) The escalation of wages and salaries
due to the built-in clauses in wage contracts, which. compensate for a rise
in the cost of living; and (2) additional expenditure undertaken by govern-
ment to counteract the effects of drought (rises in food prices) by special
relief programmes (equation 11). The long-term elasticity of central govern-
ment consumption expenditure with respect to revenue collection is 0.82.
Anincrease of 19, in the government consumption expenditure deflator (proxy
for consumer price index) would, other things remaining the same, lead to
an increase of 0.14 per cent in the short run and 0.23 per cent in the long
run in the nominal (central) government consumption expenditure. . T'he
relation shows that when prices remain stable, Government consumption
expenditure fallsmuch short of Government revenue and Government accounts
tend to show a surplus on current account.

(it) Investment

The. accelerator theory could not be shown to be fully applicable in res-
pect of the private investment in the manufacturing sector during the study
period. The explanatory power of the investment function as specified
(equation 72) is satisfactory for private investment in manufacturing (registered
sector) and for investment in transportation and communications sectors
(equation 14). The sectoral investment data include both fixed investment
and additions to stocks. The elasticity of private investment in agriculture
is 2.77 with respect to agricultural output (equation 12). The elasticity
of private investment in registered manufacturing sector with respect to
Government investment is found to be 1.51. Thus the Government invest-
ment expenditure has a strong influencé on the investment in the manufac-
turing sector. Similarly total investment in transport and communications
sector is largely related to Government capital expenditure in that sector.

The main factors which explain private investment in manufacturing
sector (registered) seem to be the level of national product in the real terms,
Government real investment during the period and the existing capital stock.
The absence of variables like profitability and changes in sales (or demand
for manufactured goods) seems to be contrary to intuition, as well-established
theories are not borne out by the relation. Earlier it was postulated that
output in the manufacturing sector is demand-determined with the presence
of excess capacity. It seems useful to set out the rationale behind the chosen
formulation. It may also be mentioned in this context that our formulation
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and that of Krishnamurty differ only to the extent that the latter includes' a

proxy for profits with non-wage income deflated by investment goods price

index.? This happens to be a dominating variable in the explanation of private

investment in manufacturing.  Our inclusion of real output in manufactur-

ing sector as a proxy did not yield statistically significant co-efficients. Se-

condly, for the period studied by Krishnamurty ‘real’ profits could bc. an,

important variable; for the years subsequent to 1969-70 they may continue

to be so, though somewhat less influential. Our studies on real rate of
return and cost of capital in the corporate sector show that the annual rates

of investment for the corporate sector as a whole are not related to ‘real’ pro-

fitability in relation to capital.' One may hasten to add that the hypothesis
underlying Krishnamurty’s formulation is different as it is ‘real’ profits and

not profitability that explains annual investment. At this stage what can
be said is that institutional and non-economic factors could have dominated
private investment more in the 1970s than in the 1960s. According to Isher
- Ahluwalia’s study, the decline in rate of industrial output was, by and large,
‘in the basic capital goods industries and not in ‘consumer or intermediate
"goods.!!  Since prices of investment goods have increased relative to prices
of other goods, capacity utilisation of the former industries in the private
sector could have been lower only due to demand factors. The decline in
the demand for investment in consumer goods could be partly due to the
rising capital costs, which would. have made entrepreneurs postpone invest-
ment in these industries. It may be pertinent to point -out the difference
between our results and those of Krishnamurty. Krishnamurty finds that
the existing capital has only a small inhibiting effect on .new investment in
terms of elasticity (—O0,44) while the relation estimated by us-shows a substan-
tial impact (—0.72). Government investment -crowds out private invest-
ment in the short run (elasticity 0.32) in Krishnamurty’s model while it
stimulates private investment substantially in our model (elasticity 1.51).
Finally the dummy indicates that privaté investment was. higher than antici-
pated between 1978-1981 as against being lower as shown by Krishnamurty.
Private investment in. un-registered ‘manufacturing sector could not be suitably
explained in the current model and hence is taken as exogenous. -Since in-
vestment in this sector could react to the economic environment, the assump-
tion of exogenously determined private investment in the unregistered sector
could, in policy simulations, yield output or production levels which are
not accurate with the consequent biased measures of impact on the rest of
economic aggregates. It is hoped to rectify this in the next version of the
model. ‘ - .

9. K. Krishnamurty, Inflation and Growth, A Model for India, 1961-80, Institute of
Economic Growth, Delhi (Mimeo). .

10. P. K. Pani, Trends in profitability and cost of capital in the private corporate
Sector : RBI Occasional Papers June 1982, .

1. L J. Ahluwalia, Industrial Performance in India : 1959.60 to 1978-79 (Mimeo),
Indian Council for Research on International Economic Relations, New Delhi.
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(c) Foreign Sector

The relations in the foreign trade sector. (equations 16 to 18) show that
while the quantum of exports from India responds fairly well to world gross
domestic product (income elasticity 1.55), the elasticity of our imports with
respect to real domestic product is much higher (3.07) though such imports
are tempered, by the effective prices at which these are secured in relation
to the prevailing domestic prices. Price elasticity of exporls is assumed as
negligible in the above formulation which would imply that exchange rate
variations do not alter the quantum of our exports in any appreciable manner.
As stated earlier, these results which are observed at a highly aggregate level
have to be verified by further disaggregation. The preliminary relations
which we have estimated indicate that the import propensity and price elas-
ticities changed considerably between the period 1950-51 to 1965-66 and the
subsequent one-and-a-half decades in  respect of major trade categories
(Appendix VII).!? Part of the change-could be due to the change in the
pattern of our imports, essential imports forming a greater proportion now,
compared to earlier period; the price elasticity of imports could have there-
fore, declined. As for exports, though aggregate exports to all regions
appear price-inelastic, there is some competitiveness in our exports to dollar
and EEC areas. In these regions there is considerable price rcsponsc, the
elasticity being more than 1.0.

Besides domestic activity variable (domestic product) and relative price
of imports (ratio of price of imports to domestic price), the import function
has a dummy variable to study the shift in the pattern of imports, if any,
subsequent to 1975-76 following oil pI‘lCC hike. - . o Ce

The quantum of imports (MQ) in equatlon (17) of our model i ]S formu]ated
P+ '
WP
is in line with the theory. This variable represents the relative prlcc of
imports vis-a-vis the domestic price level. A rise in relative _p_r;ge by 1 per
cent will result in a fall in imports by 0.49 per cent.

(d) Fiscal Sector

Fiscal operations of the public sector are distinguished into two categories :
(1) entire public sector including State Governments, . Public Sector enter-
prises, etc., and (i) Central Government alone. Two of the sources of
funds, viz., public revenue and net domestic borrowings are endogenously
estimated in our model to which net foreign aid — exogenous to the system —
is added. On the expenditure (uses of fund) side, two categories are dis-
tinguished : (i) consumption expenditure (i) capital expenditure. A sizc-
able figure appears in the Government accounts under miscellaneous capital

from the demand side. The negative sign of == in the 1mport equatlon.

12. R.Kannan, An Econometric Model of India’s Foreign Sector (1956-57 to 1979-80),
Paper presented at the twenty-third annual conference of the Indian Econometric Society,
Hyderabad, January 3-5, 1985.
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receipts, This is basically a gross item consisting of inter-unit transactions
within the public sector. It comprises capital transfers from general Govern-
ment, increase in paid-up capital of non-departmental Government under-
takings, capital consumption allowances, Joans from Government adminis-
tration and financial enterprises to non-departmental and non-financial
undertakings, apart from miscellaneous domestic liabilities net of domestic
financial assets. This item is also endogenised as being related to the Govern-
ment capital expenditure and domestic borrowings (equation 79).

Central Government current account revenues are related to national
income at current prices according to a partial adjustment mechanism (equa-
tion 19). .The speed of adjustment of actual revenues to the expected revenues
is low 0.44, The elasticity of Government revenue with respect to national
income is 0.58 in the short run and 1.3 in the long run. To arrive at a

- realistic estimate of domestic borrowings, it is necessary to take into account
the availability of savings in the economy. The level of household savings
(in nominal terms) and the rate of inflation are therefore considered as ex-
planatory variables in the functional form (equation 76) for net domestic
borrowings. It may be mentioned that changes in RBI’s claims on Govern-
ment are deducted from the series on net domestic borrowings so as to reflect
the Government sector’s draft on private savings accurately. The marginal
domestic borrowings to savings ratio was found to be 0.30.

Of the two components of Government expenditure, total consumption
(CGN) is fully endogenised. Central Government expenditure is related
to prices and revenue in a lagged adjustment form (equation 11). Total
consumption expenditure of the public sector as a whole is endogenously
determined as a linear function of Central Government expenditure (equation
10), 'The introduction of price as theé additional variable is, as stated earlier,
to take into account the increase in current expenditure of Government duc
to a r.ise in wage costs, etc., following an increase in the price level. These
equations represent one of the links between the real and fiscal sectors built
into the system. As regards capital expenditure,”® transfers (GCT) are
treated as exogenous and the rest of Government capital expenditure is esti

13. Capital expenditure comprises, besides investment of general Government and non-
departmental undertakings,

(i) Current and capital transfers of general Government,
(ii} Contribution to capital of companies.
(iii) Loans to Government and non-Government companies on a net basis and
(iv) Other miscellaneous items,
In the national income accounts (due to grossing up of data for general  Government,
dcpart‘mcntal and non-departmental undertakings, etc.) there is a large clement of contra-
entry items under capital expenditure and miscellancous capital receipts as defined earlicr,

'Por our analysis, miscellancous capital receipts are netted out of total Government expenditure
tn estimating the resource gap, ’
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mated as a function of price and Government investment in real terms (equa-
tions 74 & 75). Total Government expenditure (GE) can be derived as a
sum of current and capital expenditures. An estimate of the resource gap
covered by deficit financing would then be obtained though the identity in
equation 78 by deducting the sum of total revenue, net domestic borrowings,
miscellaneous capital receipts and net. foreign aid from the total Government
expenditure. It is estimated that 53 per cent of the resource gap is financed
by Government draft on the private sector and 38 per cent by RBI credit to
Government.+ ‘The remaining portion of the gap is covered by foreign aid.

The following table indicates the relationship between the variables in
the fiscal sector.

Public Sector Finances

Sources Uses

1. Total Public Sector ~ GR 1. Total Public Sector ~ CGN

Revenue Current Expenditure
Of which : Of which :
(Central Government (Central Government- CGN1
Revenue) Expenditure)
2, Miscellaneous Capital MCR 2. Total Public Sector GC
Receipts Capital Expenditure
3. Resource Gap RG . Of which :
(GE - GR - MCR) (Nominal Investment) (IGR* x
: PCF) .
(Current Transfers) GCT*
(Other Capital GCE
Expenditure)
3. Total Public Sector GE
Expenditure (CGN 4 GC)
4. Net Domestic DB 4. Resource Gap RG
Borrowings .
5. Net Foreign Aid NFA*

6. Aggregate Budgetary BD@
Deficit of the Public
Sector

(RG - DB - NFA)

Except these variables, the rest are endogenously determined.

Net RBI Credit to Government.

Please sec Appendix VIII(I) Rows III(I)—ITI(I1l), Gol-4, for long-term financing of
Resources gap changes, The quoted figures are related to average resource gap.

=%

+ @
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In this study estimate of budgetary deficit, as defined above, does not
have a feed back to the rest of the system due to various reasons. To begin
with, the data on the different variables originate from different sources.
There is a problem of data lags between series and comparability of different
aggregates conforming to the same concept between various data sources : for
example, between those available in the national income accounts and central/
government budget figures. In view of this and our interest in studying the
impact of central government operations on the system, a slightly different
link is introduced between the budgetary deficit and the monectary sector.
For this purpose, the fiscal data pertaining only to Central Government are
used to describe the budgetary gap which are then introduced as variables

contributing to currency expansion (equation 24).

(¢) Monetary Sector

Thé estimated equation of the change in currency holding -by public
(equation 24) shows that about 81 per cent of the variation is accounted for
by government deficit, domestic and foreign borrowing of government and
change in foreign exchange assets. Domestic borrowings and borrowings
from abroad have the expected negative impact on currency expansion.
Given the government’s fiscal deficit, an increase of 1 per cent in domestic
and foreign borrowing would lower currency expansion by 0.77 per cent.
The elasticity of currency expansion with respect to change in foreign assets
is 0.04. ‘The estimated equation catches all the turning points in the move-
ment of the actual values of changes in currency stock. The estimated equa-
tion of the total reserves of the scheduled commercial banks has currency,
‘Bank Rate and foreign exchange assets of the banking system as explanatory
variables (equation 26). The explanatory power of the equation as revealed
by R? is very high. Currency, which is taken both as a proxy for fiscal deficit
increasing the reserve base and preference for currency holding contracting
it, has a significant net positive effect on the reserves of the banking system.
The elasticity of supply of reserves with. respect to the stock of currency is
estimated to be 2.43. . Lower level of currency with public would, in the
context of branch expansion and development of banking habit, result in a
larger inflow of reserves when public changes its preferences towards the
holding of deposits instead of cash. Thus changes in the coefficient associated
with the currency variable would reflect this type of structural change taking
place in the economy. Bank Rate has been included in the supply of reserves
equation as an indicator of the tightness of monetary policy. The inclusion
of borrowings from RBI as an explanatory variable has not yielded any plau-
sible result. The rolc of call money market in augmenting the reserves of the
banking system could. not be ascertained satisfactorily and therefore the results

are not reported here.  The cffect of Bank Rate on the reserves of the banks is
ncgative and significant.  As an approximate measure of the monetary autho-
rities’ intentions, the supply of reserves may be cxpected to decline as Bank



A MACRO MODEL OF INDIAN ECONOMY 147

Rate rises. According to the estimated equation, the elasticity of supply of
reserves to the banking system with respect_to Bank Rate is ~0.80. Deposits
of the scheduled commercial banks are determined by supply of bank reserves,
deposit multiplier and net foreign exchange assets of RBI. Bank reserves are
adjusted for impounded deposits during 1976-77, 1977-78 and 1978-79 to take
care of the changes in deposit multiplier. The average deposit multiplier
works out to 10.82. The cash reserve ratio varied between 3 per cent to 7.5
per cent during the period. With the additional reserve requirements the
effective CRR would have been at 109, level during some years. The poten-
tial supply of deposits would vary from period to period as the multiplier
changes with changing CRR. However, the deposit supply function assumes
a stable multiplier except to the extent to which it isaltered by foreign exchange
reserves. The equation further shows that the effective multiplier is declining
over the period (except for the period during which the foreign exchange
assets of RBI were rising).

It may be noted that with a CRR of r%,, the potential multiplicr on a
reserve base R, is T yielding total deposits D = - The difference hetween

potential multiplier and actual multiplier arises due to the following reasons.

(1) Bankskeep excess reserves for various reasons. If e is ratio of excess reserves
to total deposits, the potential multiplier works out to 1/(r + ¢).

(2) Banks keep some vault cash for daily transactions which is generally
included in the reserve base. The ratio of vault cash to total deposits is found
to be about 1-2%, (169, of total reserves). The multiplier is further reduced
to' 1/(r 4 €4 c) where ¢ is vault cash to deposits ratio. When banks extend
loans which are utilized, the depoits that flow back to the banking system
would depend on the cash leakage or currency preference of borrowers/
beneficiaries of loan proceeds. This leakage amounts to banks keeping extra
cash/excess reserves to meet the additional cash requirements. If the cash
leakage to deposit is 1, the multiplier would come down to 1/(r+e-+c+1) It
is generally estimated that with the increase in the reserve ratio, e, ¢ and 1
are coming down, i.e., banks are keeping less excess reserves given the level
of deposits as compared with the earlier periods. - This is due to the higher
returns on loans and other assets in the portfolio. Similarly they are
economizing on vault cash. With the development of banking habit 1 is
also going down. It is difficult to quantify as to how much of increase in r is
compensated by these rises. The impact of monetary policy measures could
be somewhat lessened by the presence of these'elements. At the end of
March 1983 scheduled commercial banks had a cash deposit ratio of 11.85
per cent. Adjusted for impounded incremental deposits it works out to 8.23
per cent. Its reciprocal is 12.15. The estimate from the relation can be
worked out as follows : ‘
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SCD 1980
(SCBR — ID) ~ (6086 — 1859)
1684

(6086 — 1859)

+ 0.3805 X

+ 10.82

— 0.47 +0.15 -+ 10.82
~ 11.44

The actual and estimate differ by 0.71 pcrcéntage point. At the end of
March 1983, CRR was of the order of 7 per cent yleldmg the sum of

e+l+c=1.2 (ie., 8.2—7.0)

Assuming a partial equilibrium approach one would be interested in
knowing what would be the change in the potential level of deposits associated
with a certain change in the reserve base between an initial year to year t,
during which the CRR is raised by x%, of deposits. For the years t; or t,
the Ry, FEA,, R, and FEA, would be available so that the deposit multiplier
. L 1 o1
in the year t, which is equal to ._——-_——r et would change to T reted
the assumption being that e, ¢, and 1 would not have altered meanwhile,
Given these parameters one can also work out the reserve base (R,) and/for
change in foreign exchange assets (FEA,) which would be compatible with an
envisaged deposit growth. Since the relation between the budget deficit and
reserve changes is well postulated, one can further determine the level of budget
deficit that can be incurred which would be in consonance with a given level
of deposit growth. When cash reserve ratio (CRR) is stipulated in terms of
the level of deposits, both the average and marginal CRR are the same during
aperiod. When CRR is stipulated in terms of different average and marginal
ratios, as they were in the past and currently, the application of the above
formula needs certain modifications. Ifr and s are the average and marginal
ratios and g is the growth rate for deposits per annum, it will be seen that

the effective CRR, say w, after n periods works out to w = (r + $) —

o

being dependent on the number of periods after which the marginal CRR is

imposed and on the rate of deposit growth. With 99, CRR, 109, marginal
0 _j9—85

(1.17)

= 10.5 after a year

CRR and g = 179, the effective CRR w = 19 —

This effective CRR could be substituted in the place of r in the above
formula, :

The total rescrves and deposits of the entire banking system arc obtained
by linking them to reserves and deposits of the scheduled commercial banks.
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Given the deposits of the banking system and borrowing from RBI, which is
exogenously obtained, their total liabilities (except inter-bank liabilities) are
determined.. Total reserves of the banks are determined as described before.
Investment of banks in government and other approved securities is deter-
mined by SLR. Interbank liabilities and assets are ignored. In view of
this, bank credit is obtained as a statistical function of the liabilites and assets
enumerated above. Money supply is. obtained as the sum of currency with
‘public, deposits and other deposits with RBI.

(f) 7Prices

The main determinants of the food prices are non-agricultural income,
supply of foodgrains (current and lagged) and money supply. The output of
the non-foodgrains agricultural sector is also included as an explanatory
variable representing the incomes from non-food agricultural sector. These
factors explain 94 per cent of the changes in food prices (equation 31). The
results show that, ceteris paribus, an increase of 10 per cent in the ratio of
money supply to non-agricultural income would push up the foodgrain prices
by 2.4 per cent. On the other hand, an increase of 1 per cent in the supply of
foodgrains in the current year alone would bring down food prices by 3.53
per cent. Impact of demand from non-food agricultural sector on foodgrain
prices is also significant. The long-term elasticities of food prices, as esti-
mated by us and by Krishnamurti,” are as follows :

This model  Krishnamurty

Money supply . . 0.24 0.84
Supply of foodgrains o | —5.34 o —2.42
Demand for foodgrains 4.53 . 3.00

Prices of agricultural commodities other than foodgrains are determined
by the output of the manufacturing sector, which represents the demand for,
agricultural raw materials, production of agricultural raw materials,current
and lagged, and food price, which acts as the prime mover of other prices in
the economy. The degree of explanation provided by the estimated equation.
R?is 0.96 (equation 32). Production of agricultural raw materials in the
current year as well as in the previous year has the expected negative impact
on prices of agricultural raw materials. The coefficient of the current year’s.
production is not, however, statistically significant. The elasticity of agri-
cultural raw material prices with respect to the production of agricultural raw
materials (current as well as lagged) is found to be —1.21. An increase of
1 per cent in the output of manufactures would increase the prices of agri-
cultural raw materials by 1,24 per cent by raising the demand for agriculrural
. raw materials. '
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Foodgrains price has a significant positive influence on non-agricultural
prices. ‘The prices of manufactured goods are well explained by .the cos.t-’push :
hypothesis, the major cost-push factors being prices of foodgrains, prices of
agricultural raw materials and import prices (equation 33) ’»I.'he price of
agricultural raw materials has a large influence followed by prices of food-
grains. Behavioural relationships are also estimated for studying the move-
ment of the genral price level. Two indicators of the general price level are
considered. These are the wholesale price of all commodities and the national
income price deflator.” Wholesale price of all commodities is sought to be
determined by excess liquidity in the economy in relation to production of
agricultural and manufactured goods and foodgrain prices according to a
partial adjustment process (equation 34). This specification provides a
reasonably good description of the movement of the general price level in the
economy. The regression coefficients of all the variables are found to be
statistically significant. The elasticity of the general price level with respect
to the variable representing the monetary demand in relation to real output
is 0.25 in the short run and 0.34 in the long run. Food prices, however, play
a dominant role in the movement of the general price level.

N

The inclusion of a lag term in the explanation of wholesale prices of
commodities is done to capture two elements : (1) Since the price equation
can be written as an inverted demand for money function, price expectations
enter the public’s desire to hold money balances; lagged price variable would
partly take care of this. (2) Nearly a fifth of the weight in the computation
of wholesale price index is allotted to commodities whose prices are admini- ~
stered. Since these prices change infrequently within a preiod, there is no
mechanism in the model to take care of the exogenous variations arising out
of these price changes. The lagged variable would again partly take care of
the effects of these on wholesale prices, if not in that year, at the latest in the
next year. 'We have also tried to measure the impact of administered prices
on the economic system through the use of Input-Output Tables. We have
used the index of potential impact in place of the lag variable. We find that
the net impact of changes in the administred prices on the wholesale price of
commodities is higher, the elasticity being of the order of 1.8. Some simu- -
lation results using this relation are given later in Appendix VIII J. The
national income price deflator is formulated according to the Quantity Theory )
(equation 38). The price equation implies that price level ‘varies to match”
the nomianl money supply determined on the monetary side and the real
demand for such balances by raising or lowering nominal incomes on the
assumption of a stable demand for money function.” Foodgrains price is
included as an additional explanatory variable as agricultural production
shocks would be exogenous and food prices could as well set the trend in the
movement of the overall price level.  The estimated price equation accounts
for 98 per cent of the variation in the over-all price level and catches almost
all the important turnig points in the movement of the price level. The
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results show thatan increase of 10 per cent in the ratio of money supply to real
output would lead to rise of 3.4 per cent in the overall price level. This is
besides the liquidity effect experienced by food prices where the elasticity is
estimated at 0.24. The total impact of excess liquidity in the economy would
thus work out to an elasticity of 0.46 [0.34 4 (0.49 x 0.24) ].

(g) Others

Net domestic product of the economy at constant prices is equal to the
total expenditure on all goods and services in real terms. It is also the sum
of net outputs of the different sectors. National income at current prices is
obtained as a product of the real income (sum of total netoutput of different
sectors) and national income deflator which are both endogenously determined
(equation 66). Personal disposable income at constant prices, capital
consumption allowances, indirect taxes, etc., are obtained through statistical
constructs.

~ A majority of the selected equations fit well to the actual data as could be
seen from the graphs of the actual and estimated values of the variables
(Appendix III). Many equations are free from first order auto-correlation
of the residuals. The standard errors of estimate of the regression equation
are reasonable in a good number of cases. The individual equations seem to

provide an adequate description of the 1mportant elements of the structure
of the Indian economy. .

D. Simulation of Modeiv
(a) Working of the Model

The basic structure of the model of the Indian Economy and the empirical
estimates were presented in the previous sections. An attempt is made in this
section to study the performance of the model as a whole in describing the

behaviour of the economy. The model is expected to work as follows.
' /

Agricultural output is essentially determined by area under crops and
weather conditions. The output of the manufacturing sector depends upon
the démand factors. The demand for manufactured products is determined
by gross domestic expenditure (consumption, export demand), and govern-
ment’s investment. Qutput of the tertiary sector is determined by and large
by the demand created by agricultural and industrial output and the capital
stock in that sector. Thus the total domestic output in the economy is
obtained. ' -

Personal and government consumption expendltures are related to
personal disposable income and government revenue collection, respectively,
which, in turn, are dependent upon national income. Privatg investment is
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while government capital expenditure

is determined by policy consideration. Imports are related to domestic
economic activity and relative import price. Exports are determined mainly
by world demand. Government expenditure and government revenue, together.
with the endogenously determined capital receipts, determine government .
budgetary deficit. This, in turn, affects the reserve money and the deposits
of the banking system. Money supply is, therefore, determined by govern-
ment budgetary operations and the foreign exchange assets of the banking
system. Foreign assets are, however, treated. as exogenous. Once agricultural
output and non-agricultural incomes are determined and money supply is
estimated, they feed into the food and non-food agricultural pr1ce equatlons
to determme food and other agrlcultural prices. :
- The prices of manufactured foods are then determined by the ‘cost push’
‘mechanism. The over-all price level in the economy, i.e., wholesale price of
all commodities and national income price deflator, are determined by aggre-
gate output and aggregate demand. The current price estimates of the
various macro-economic aggregates are obtained once the real sectoral
magnitudes and the prices are estimated. The over-all price level and the
sectoral prices again feed into the system to determine government deficit,
money supply and some of the sectoral outputs though the linkage of the last
with prices is somewhat weak. The linkages that are expected to play an
important role in the behaviour of output, money and prices in the economy
are those between government fiscal opcratlons and monetary sector, govern-
ment investment operations and output in the real sector, government consum-
tion and investment demand and private sector investment and output.

-

determined by sale (proxy for profits)

’

The endogenous variables and the exogenous variables together with the
flow chart of the model are given in Appendix IV.

While the individual equations for the endogenous variables appear to
be satisfactory, it is necessary to test the collective performance or goodness
of fit of the model by obtaining a simultaneous solution of the model. The
technique of simulation has been used for this purpose. In simulation an
iterative procedure is adopted to solve the simultaneous equation system for
the set of endogenous variables. Both the static and dynamic simulation
experiments are performed. In static simulation the actual lagged values
of the endogenous variables are used in obtammg the solution, whereas in
dynamic simulation the lagged values are given only for the initial period
and the estimated lagged values are used for the subsequent periods.” Thus in
static simulation the result represents a single-period solution without any
inter-period linkage through the values of endogenous variables generated by
the model in the previous periods. In the dynamic simulation the estimates
of the various endogenous variables arc linked over the period and therefore
the solution gives a dynamic time-path of the endogenous variables. The
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static simulations can be used to judge how the model tracks the behaviour of
the economy over the sample period. The dynamic solution is useful to

study the dynamic multipliers. "For purpose of dynamic simulation only the
seven year period 1975-76 to 1981-82 is considered.

‘In assessing ‘the goodness .of fit of the model two aspects of model simu-
lation have been considered. These are (i) mean absolute error and root
mean square error of prediction and (ii) ability of the model in capturing the
turning points in the movement of the endogenous variables. The mean
absolute and the root mean square errors of prediction of the important
endogenous variables are presented in Appendix V for OLS as well as for
static and dynamic simulations.

. The table shows that in static simulation the root mean square errors of
prediction of real outputs are generally less than 5 per cent. Similarly the
errors of prediction of consumption expenditure, investment, exports and
imports are less than 5 per cent. The errors are large between 5-15 per cent
in the case of monetary aggregate and prices. Fifty-three per cent of the
endogenous variables bave errors less than 5 per cent while 85 per cent and
92 per cent of variables have below 10 per cent and 15 per cent errors, respec-
tively, in static simulation.

‘ . Graphs of the actual and estimated values of the endogenous variables
show that the model succeeds i in capturing a majority of the turning points
of the important varlablcs over ‘the sample period.

The evaluation of the model based on errors of prediction and turmng
points shows that the performance of the model is satisfactory in analysing
the behaviour of the economy—sectoral as well as aggregatc—-ovcr the period
1975-76 to 1981-82.

(b) - Policy Simulations-’

In the earlier paragraphs selected  indicators which validate the model
for the sample period like the root mean square errors were discussed. The
model has not been examined in terms of properties like stability, sensitivity
to parametric variations and -exogenous shocks. - The sample period errors
indicate ‘that forecasts of some important variables have a low precision or
high root mean. square errors in both static and -dynamic simulation. If
combined with this, the model is also sensitive to parametric variation (small
changes in the co-efficients of explanatory variables), the results of policy
simulations based on the model may not be accurate and it is not possible to
obtain valid and reliable inference of the impact of selected crucial exogenous
variables on the system. The general approach to assess whether the model
could be used for forecasting is to subject it to stochastic variations and study
whether the variation in endogenous variables is within a narrow range both
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in the static and dynamic simulations. In the absence of such an analysis,
it is hoped that whatever pohcy simulation exercises we, have carried out do
indicate the broad direction in the movement of selected endogenous variables
if not their precise magmtude The results of simulation exercises are reported
in Appendix VIII. In these simulations a positive multlpher valye or
clasticity implies that the 1mpact on the endogenous variables is in the same
direction as the change effected in the exogenous variables, while a negative
figure indicates that the change effected in the exogenous or policy variable
affects the endogenous variable in the opposite direction. Since output in
agriculture has a large element of autonomous variation, it will be useful
to know how changes in foodgrams output affect the economy. The result of
a one per cent increase in foodgrains production each year is shown in
Appendix VIII (A). It may be noted in this context that, on an average,
between afourth and a fifth of the total net domestic product at factor cost,
was accounted by productxon of foodgrains during the sample pcrlod The
impact of a one per cent rise in the foodgrams output is such that it increases
non-agricultural output by 0.14 per cent in the year in which the former
takes place. In the long run (over a seven-year period) the rise in non- agri-
cultural output is 0.24 per cent. - Total net domestic' product therefore
increases by 0.31 per cent in the short run and 0.40 per cent in the long run.
The increase in the foodgrains output has the additional effect of improving
the rate of capital formation in the economy by 0.22 per cent in the short
run and 0.33 per cent in the long run.  Associated with this rise in the produc-
tive capacity of the economy and the rise in national income, prices decline
by 1.58 per cent in the short run and by 2.79 per cent in the long run when
the price level is measured in terms of wholesale prices of commodities. Simi-
lar result is observed in-the aggregate pr1ce level when it is measured in terms
of the national income deflator.'* The rise in foodgrains output has a further
beneficial efféct of reducing the resource gap of the public sector and decreasing

money supply.

If the one per cent increase in output is effected in both foodgrains and
non-foodgrains (total agricultural production) the impact on the economy is
somewhat similar as observed in the earlier case Appendix VIII (C). The
short-term impact on domestic product as well as on prices is, however, lower
than the long-run impact. In the dynamic context, a one per cent increase
in the total agricultural production increases the net domestic product by
about 0.56 per cent. This figure is lower than 0.70 per cent obtained by
Dr. Rangarajan for the decade ending 1971-72'%, The smaller impact in
the post-1970 period could be attributed to two factors : (i) the lower share

14. P.K. Pani, A Macro Economic Model of Indian Economy’ 1977 Macmillan (Page
241). For the pre-1970 perxod there is an increase of 0. 6 per cent in the real output and
I.1 per cent decline in prices in the long run associated with a onc per cent rise in
foodgrains output.

15. C. Rangarajan, Agricultural Growth and Industrial Performance, International
Food Policy Research Institute.
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of agricultural scctor in the total domestic output, the share declining from.
46.5 per cent in 1970-71 to 38.3 in 1981-82 and (ii) the output growth in non-
agricultural sector responding more to demand generation in that and other
sectors and becoming less dependent on the rural or agricultural demand.
Part of this change in response structure could be attributed to changing
income distribution and consequential change in the production pattern,
Another point to be noted in this context is that the demand generated for
the non-agricultural output due to a rise .in agricultural production is some
what phased over time. In the year in which the agricultural production
rises, the impact is almost negligible but picks up subsequently as private
consumption increases and capital formation moves up. As for the lower
. impact on prices the rise in non-foodgrains output appears to be the contri-
butory factor. A rise in non-foodgrains output need not necessarily result in
a decline in_ the overall price level. While the increase in production of
commercial crops like oilseeds, cotton and jute has the impact of lowering the
prices of the raw materials used as industrial . inputs, the further transmission
of this effect through a decline in the prices of manufactured goods to the
general price level appears to be weak. On the other hand, the rise in the
incomes of farmers growing commercial crops has the effect of raising the
prices of wage goods like foodgrains. The operations of commercial agri-
culture may be likened to that of industry except that the factor inputs that
go into production of the former include land and production in this sector is
dependent on exogenous factors like weather. A rise in the output of indus-
trial raw materials and consequential accrual of incomes to farmers who sell
these products to the industry could have a similar effect on the economy as
that of a_rise in production of manufactured goods when both are unaccompa-
nied by a rise in the production of wage goods. An increase in the demand
for wage goods like foodgrains would. raise foodgrain prices which in turn
increase wage rates. While the decline in prices. of industrial raw materials
has a salutary effect on the prices of manufactured goods for which they are
the inputs, the rise in prices of basic goods has the opposite effect in as much
as wage costs which are an important component in the prices of manu-
factured goods of up substantially. = The net effect appears to be an increase
in the wholesale prices of commodities or national income deflator. Qur
simulation results show that a 1 per cent increase in the non-foodgrain produc-
tion increases the net domestic production by 0.16 per cent and wholesale
prices by about 0.44 per cent in the long run Appendix VIII (B). Thus
while increase in the foodgrain production has the advantages both in terms of
increase in domestic product and price stability, that in non-foodgrains produc-
tion could involve a trade-off between domestic- product and prices. A rise
in the output of non-foodgrains, however, reduces the resource gap of public
sector and lowers money supply level in the long run.

Another important policy simulation relates to an increase in total public,
sector investment and its distribution over sectors. It is generally assumed
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that Government investment, being in the nature of improvements to infra.struc-
ture and generally in basic capital goods industries, would have low incre-
mental income-investment ratio. The additions to consumer g.oods being
small, depending on the way in which the incr'case in investment is financed,
public sector investment may result in inflation. The numerous channels
through which public sector investment affects the d.OmGStIC economy has
already been cnumerated in the section on the formulation of the model. To
recapitulate, while public sector investment increases the demand for many-
factured goods and thereby raises the output in that sector, it adds to productive
capacity by increasing the total capital stock in various sectors.  For financing
its capital expenditure’ Government may draw on the savings of the private
sector in a large degree besides incurring budget deficit. In the process, the
savings available for private sector investment could diminish and capital
formation in the private sector could thereby decrease. Thus increasing
capital investment by public sector could mean : (i) increase in the private
sector investment as Government investment creates additional demand for
capital goods and favourable externalities provide stimulus to private invest-
ment by augmenting necessary infrastructural facilities: and (ii) decrease
in private investment, if the financing of the public sector capital formation
is through increasing the draft on the resources available for the private sector.
The private sector’s savings may not rise to fully compensate for this diversion
of funds to the public sector, - In effect, if the increases in output or incomes
due.to Government investment do not generate additional savings in the
community commensurate enough with the additional capital formation
undertaken by the Government, the availability of finance for investment
in private sector may.come down resulting in the so-called crowding-out
effect.' The impact multiplier associated with an increase in Government
investment is 1.9, for net domestic product Appendix VIII (D). While the
short-term elasticity of the net domestic product with respect to Government
investment is 0.21, that of prices (national income deflator) is higher at 0.26
showing a trade-off between output and prices in the ratio of 45 : 55, If
non-agricultural output alone is considered, the trade-off improves to 58:42.
It is assumed here that the increase in Government investment is distributed
proportionately between various sectors in the existing manner, i.e., as in the
sample period. Agricultural output responds much less to public sector capital
formation than output in other sectors. Total capital formation in the economy
has a short run elasticity of 0.64 per cent with respect to Government invest-
ment indicating that there is no crowding-out effect as public sector investment
forms less than a half of the total investment in the economy. The long-term
-impact of public'sector investment is, however, different. There is no net
increase for the domestic product other than what is experienced in the first
year. Total capital formation has a lower elasticity in the long run indicating
that, in a dynamic context, public sector investment could be replacing private

16. "The flow of forcign resources is ignored here.
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sector investment to some extent. Prices, on the other hand,go up sharply
in the long run, the elasticity of national income deflator increases to 0.52
as against the impact elasticity of 0.26. On the whole the trade-off shows
that the increase in nominal national income is distributed in ‘the ratio of

28 : 72 between output and prices in the long run as against 45 : 55 in the
short run. The corresPondmg distribution in the case of non-agricultural
output is 39 : 61 in the long run as against 58 : 42 in the short run.Public
sector investments in differentsectors have differential impacts on the economy
(Appendnx VIII E, F & G). A major benefit of public sector investment
arises when investment is confined to agriculture. In such a case the output
increases faster while the rise in prices is much smaller. In this case in the
long run the increase in nominal output is distributed in the ratio of 71 : 29
between' real’ output and prices. The corresponding trade-off for non-agri-
cultural output works out to 78 : 22. When the public sector investment is
entirely in the manufacturing sector, the results are somewhat similar to the
first simulation Appendix VIII (D). The long-term elasticity of total domes-
stic product is hardly 0.09 per cent compared with 0.20 per cent of the first
simulation. Price increases would however be lower, the corresponding long-
run elasticity being 0.31 per cent compared to 0.52 per cent-of the first
simulation. Much less satlsfactory results in terms of output are obtained
when Government investment is entirely in the transport sector. The long
term elasticity of output in this case is 0.04 per cent. Price rise is ‘again
small. The long-term elasticity of money supply with respect to Governnigit
investment varies depending on the sectors in which such investment takes
place. In general, a one per cent increase in total ‘Government investment
will give rise to 0.8 per,cent increase in money supply, in the long run. ‘A
lower elasumty is indicated when Government places its entlre 1nvestment
either in agriculture or transport sectors. ‘

One of the problems that arise in interpreting the short-term and long-
term (dynamic) impact of changes of exogenous policy variables on- endoge-
nous economic aggregates is that the estimated impacts are subject to differen-
tial errors. Clonsequently the differences in the multipliers (elasticities)
based on the static and dynamic simulations may not correctly portray the
spill-over effects embedded in the model. The dynamic simulation’ carries
the error part implied in the equations, over the 7 year period in a cumula-
tive fashion. The measured dynamic impact at the end of 7th year is subject
to large cumulative error and therefore may not measure accurately tlie ‘long'—x
term. influence. This. could give rise to some unreliable or unacceptable
results as shown in appendix IX A which presents the alternative scenario
of comparative long-term elasticities at the end of 7 years in respect of selccled.
target variables associated with changes in 5 policy variables. " Thus, the
budget deficit which shows a decline in the short run when either food produc-
tion or agricultural production increases would, according to the results,
rise at the end of the 7th year, the long-term elasticity being positive. = This
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seventh period observation seems to be a resulf of ;he large dynami'c error
implied in the model. One could get over. this problem. by -averaging the
dynamic impacts over the entire period studied. Appcn.d.lx IX B shows the
same alternative scenario where the comparative elasticities are averages of
dynamic results for the 7 years over which the simulation was effected. The
averaging brings down the error component -of th.e_-‘estungted parameters,
Thus, budget deficit in this table has a negative elasticity as is to be e:xpec.ted
with respect to both foodgrains production and agricultural production.
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In many of the cases the results of the comparative elasticities between
the two sets of calculations are identical. They only differ to a significant
degree in the case of money supply and budget deficit possibly because in
the model, these two economic aggregates are estimated with a lower degree
of pricision. : Further simulation results using other policy packages are given
in Appendices VIII H and L ' o

E. Concluding Remarks

Sources of Inflation

In their famous 1963 survey of traditional Theories of Inflation, Martin
Bronfenbrenner and Franklyn D. Holzman differentiated between two major
different -inflationary regimes the demand-pull and cost-push models.!”
In the former excess demand raises the price level; in the latter an increase
in unit costs of output (wages, material costs, etc.) leads to a price rise. It
was, however, later pointed out that effective demand was a necessary adjunct
for a cost-push inflation. - This led to a sub-division of demand and cost-
push inflation into four classes, viz., (i) autonomous demand inflation —
which is a result of purely excess demand which arises due to fiscal pressure
(e la Keynesian fiscal-induced, money-accomodating inflation) or due to
monetary pressures as viewed by monetarists (a la quantity theory,. money-
initiated), (ii) induced demand-pull, a consequence.to cost-push inflation,
(i) autonomous cost-push inflation arising out of bargaining power of labour,
profit margins, etc., independent of the state of excess demand and (iv)
induced cost inflation — a resultant of increase in aggregate demand with
attendant excess demand in labour market, © |,

The current theories of inflation concentrate attention at the macro level
on Phillips curve dynamics, distinguishing between various hypotheses like
the natural rate of unemployment, price expectations and short-term. uvs.
long-term shifts in the Phillips curve, etc. - The demand-pull and cost-push
explanations were, in some cases, integrated by extending the Phillips curve
analysis through additional explanatory variables (other than unemployment

17. M. Bronfenbrenner and F. D. Holzman, ““A Survey of Inflation Theory®, Amcrican
Economic Review, September 1963, L ' :
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rate) like profit rate, degree of unionization and lagged price level. In
support to the labour market approach and to justify non-clearance in em-
ployment markets in the short run, factors like imperfect information or a
cost of acquisition of information, contract theories, etc., are adduced.
All these give rise to a steady inflation, -when some excess demand is present
in the economy. The monetarist inflation model described inflation as purely
a monetary phenomenon arising out of the excess supply of money in relation
to production potential underscoring again the primary role of cxcess demand
attributable to excess liquidity. Three basic assumptxons underlie the mone-
tarist exp]a.natlon of inflation :

(1) Commodity and labour markets are highly competmve and flexible;
the excess demand/supply clears through price adjustment; (2) Money supply
is exogenous; and (3) The velocity of money or the demand function for
money is a stable function of certain cconomic variables. From these the
result follows that any change in the rate of growth of money supply induces
real effects (employment or production effects) only temporarily. In the
long run, wage rates, prices and interest rates adjust upwards dependmg

on the rate of change in money supply Price expectations in the monetarist
model are crucial. They are endogenous and are not exogenous. Expecta-
tions on the rate of inflation adjust or adopt to the actual rate. The mone-
tarist exposition. brings into specific focus the modé of financing "of public
investment and its impact on the economy. Accordmg to them deficit financ-
ing (creation of money) would result in mﬂatlon and crowd out prlvate
investment. ‘

While the above theories explicitly assume closed economies, the stimuli
for the price rise may come from external factor (e.g. oil price rise) exogenous
to the domestic system. In view of the interdependence of economies through
trade and capital markets and the transmission of fiscal and monetary policy
impulses generated in one country to other countries partlcxpatlng in-inter-
national transactions, inflation need not be of domestic.origin alone. Further,
increases in world money stock could be independent of national factors and
could. affect world”prices which have a bearing on domestic inflation rates
even when national economies are only partly open. Helmut Frisch i in his
“Second Generation Survey of Inflation Theory” summarises the theories of
inflation and tries to find out a common base through which all theories can
be synthesized.!® In all inflation theories the question that is basically
answered is : how is a change in money income divided into a change. in
real income and a change in price ? The answer implies an explanation
of how excess demand gets generated, the formulation of price or inflation
rate equatlons linking prices to excess demand, price expectations and other
exogenous factors, and specxﬁcatlon of ‘how inflationary expectations get

18. Helmut Frisch, “Inflation Theory 1963-75 : A Second Genamtxo ¥ Survey»
Journal of Economie Literature, December 1977, . ~
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formulated. - In the case of cost-push inflation, as stated earlier, monetary
expansion is an attendent factor. The cost-push. inflation would rf:sult in
stagflation if it is broken through a reduction in money supply. This could
act as an identifying factor between this type of inflation ar-ld t‘he demand-
pull inflation. Thus if inflation can be reduced by a reduction in aggregate
demand (by fiscal and monetary measures) without a fall in output or employ-
ment, it would be demand-pull inflation. If, on the other hand, when
aggregate demand is reduced by fiscal and monetary policy measures, a fall
in output and employment results without inflation being controlled, the

inflation can be classified as one of cost-push.

We may try to analysé to what extent the above theories of inflation are
applicable to the Indian conditions. One can also ask the question in what
manner does the macro-model presented incorporates the factors that are
responsible for the general price increase we experienced over the last decade.
Could these be classified into the type of influences mentioned in the literature ?
It seems possible from the empirical evidence we have that three major factors
describe adequately the Indian inflation over the last ten years. These are :
(1) autonomous supply shocks in the form of bad weather conditions, drought
for one or two successive years which shift the supply schedule of the out put
to the left resulting in an excess demand-pull inflation. The inflation genee
rated, in one sector could percolate to the entire economy through wage-price
nexus — a cost-push inflation with attendant ratchest effects; '(2) exogenous
price shock emanating from the external sector in the form of oil price hikes
or other adverse terms of trade we experienced in the trade sector resulting
in the transmission of inflation in external prices to domestic prices either
directly or in the form of induced effects through cost increases, etc. Govern-
ment efforts to absorb part of the imported inflation could, only be partly
successful when goods imported have low price elasticity andjor could not
be fully substituted by domestic production. Government’s efforts to regu-
late their prices by making them available at subsidised rates can result in
budget deficits which have an inflationary impact. The policy of the Govern-
ment in administering the prices of selected goods and making them available
at concessional rates to the users of these goods by absorbing the difference
between the cost of manufacture (import) and the price at which it is issued
to the user may result in the difference between these being borne by the
rest of the economy. To the extent, the differential structure of relative
prices has differential impact on supply of and demand for goods, this process
of Government absorbing certain costs may have beneficial social effects. In
the absence of market pricing which could eliminate the disequilibrium bet-
ween supply and demand for these goods, Government can be said to be
trying to benefit the users/consumers in order to bring about a certain struc-
ture of production and consumption in the economy.- Autonomous changes
in the administered prices will have a differential impact on the general price

level or on the rate of inflation which may or may not be the same as when
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Government withidraws purchasing power by taxation or by a budget surplus.
Price increase due to an upward revision in administered prices can have
counteracting influence in the form of inflow of additional resources to Govern-
ment reducing budget deficit and therefore general inflation. However
this and the earlier mentioned sources of inflation in the form of production
shocks may and do arise in the form of prices of particular goods or prices
in individual sectors having impact on those of other goods and services and
thereby transmitting the rise to all prices in the economy. (3) The third
and more important element of inflation arises when Government makes an
attempt to draw on the resources available for meeting its expenditures by
injecting additional purchasing power through a general budget deficit. In
the earlier two cases, money supply rises to follow or accommodate a price
increase. Ifbudget deficits are created to cater to drought relief programmes,
(i.e., Government trying to put extra purchasing power in the hands of the
weaker section of population) or when industry requires additional credi
for its working operations following increases in administered prices, the
direction of causation between rise in money supply and rise in prices is clear.
However, such a clear-cut origin of inflation may not be found in all other
cases. 'The process of the draft on private sector savings by the public sector
to realize its targets of expenditures can make the aggregate investment in
the economy exceed the saving available. The excess demand may generate
an inflationary price rise. ' ’

In the simulation exercises presented earlier we have seen how a rise in
the foodgrains production through production increases affects money supply
and the price level. The impact of a fall in foodgrains output in one or
successive years can be measured accordingly. We have also seen the impact
of increases in investment expenditures of the government in selected sub-
sectors on the money supply and general price level in the economy. This
is studied under the assumption that associated increase in Government
capital expenditure in nominal terms will result in a specific amount of budget
deficit.

The role of administered pnccs in accounting for inflation. in the economy
may now be considered. The major commodities/services whose prices are
administered are 9 in number, viz., (1) coaland lignite, (ii) crude petroleum
and natural gas, (iii) petroleum products, (iv) fertilizers, (v) iron and steel,
(vi) other basic metallic products (non-ferrous metals), (vii) electricity,
(viii) railway transport services and (ix) communication. The value added
(including depreciation) by these commodities, amounts to 5 per cent in the
total gross national product. Excluding services, the commodities whose
prices are administered account for 15 per cent by weight in the compilation
of all-India Index Number of Wholesale Prices of commodities (Appendix X).
The macro-model does not fully incorporate the feature of cost-push inflation
arising out of a rise in the prices of administered goods. However, one can
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have an idea of the degree of inflationary impulses generated in the ¢conomy
due to this factor. This is done by constructing a hypothetical index of co-
mmodity prices using input-output tables on the as;u.mption that wt.he input
costs are passed on by the producers to the output prices, i.(.:.,‘ there is a ﬁ)fed
mark-up of the output prices over the input prices. A S{mlla}x‘ assumption
underlies the specification of the manufacturing price relation in _the‘ macro-
model. However, the direct and indirect impact of an exogenous increase
in the administered prices can be worked out from thé following formula in a

standard notation :

n—k k

Pj =3 agp; -+ 12 ayp; + mPL; + gPG; + yPR;
= =1 : -

or in matrix notation , ‘
P = (I—Al1)~!(B. Pk + M. PL 4+ G. PG + T.PR)

* where Al is'a matrix of the order (n-k), (n-k) and B is a matrix of coefficients
ay of the order k, (n-k); t, mj, g, are indirect taxes per unit of outplu.'t,
imports per unit of output and value added, by manufacture per unit of
output of commodity j and PR;, PL; and PG; are corresponding prices,
tax rate, unit value of imports, and price per unit of value added respectively.
The hypothetical increases in the all-India index of commodity prices in the
individual years due to rise in the administered prices only are given in
Appendix XI. The rise in the administered prices alone could have con-
tributed substantially to the inflation rate in the last few years. * In the case
of commodity prices, the weights attached to individual commodities the
prices of which are administered are the same as those given in the- compila-
tion of Wholesale Price Index of commodities. For studying the impact of
ah increase in administered prices on National Income Deflator, we have
included the changes in prices of services like railway transport and commu-
nications, etc. The aggregation is done using the net value added by each
industry to total gross value added as weights. :

From Col. 2 (Appendix XIV) it may be seen that during 1975-76 to
1982-83 the rate of inflation that could have been contributed by changes
in the administered prices of the selected commodities and services would
have been of the order of 1.9%, in an overall rate of 6.59, when inflation is
measured in terms of income deflator. It could again be seen from the same’
table that the contribution of administered prices to inflation was much more
for the period 1979-80 to 1982-83 then in the whole period. In view of the
exogenous nature of those price changes it would be more appropriate to in-
terpret that money supply would be building up to accommodate an increase
in the price level rather than to say that the price rise is due to monetary
factors. 1In asscssing the role of monctary factors in accounting for .inflation
during a period, say a year, the rate of inflation is to be adjusted suitably
for the impact of agricultural production shocks as well as rising imports costs, .
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»* ' The average annual percentage change in foodgrains production during
the period 1975-76 to 1982-83is 4.29,. The impact of this increase in food-
‘grains output on the- national income deflator would be to bring down the
latter by about 6. 7% in theshort run. The dynamic impact (i.e. the changes
in the prices that are attributable to production changes in the previous yeras)
would be to decrease the national income deflator by 2. 7% The total
impact of changes in the foodgrains production on national income deflator
during this period would be about 9.4%. A similar assessment of the impact
of changes in non-foodgrains production indicates that the price rise attribu-
table to this factor would be of the order of 0.6%,. In fact, the changes in
total agrlcultural output during 1975-76 to 1982-83 could have brought about
a declme in the national income defiator by about 9%

The Appendix at page 133 md1catcs the impact of a rise in import costs
(other ‘than the prices of these commodities which are administered). A
general result we observe here is that, out of 9 commodity groups/servmes
the prices of which are regulated, 5 commodity groups (omitting services
like railways) would have experienced high rates of inflation had. the import
costs been fully passed on to their selling prices. These groups are crude
oil, petroleum products like fertilisers, energy substitutes like coal, iron,
steel and related metals. It would appear that, in general, a 109, rise in
import cost would bring about 19, inflation in domestic prices. -Adjusted
for import prices of the above mentioned category of commodities, crude
oil, petroleum products like fertilisers, etc., and the prices of other imported
materials would have contributed about 0.12 per cent rise in the overall
inflation of 6.5%, as measured by national income deflator during the period
1975-76 to. 1982:1983.19 Comblmng the contribution of three major factors
towards inflation, - viz., (1) due to fluctuations in agricultural production,
(2) changes in the administered prices, (3) changes in the import prices,
we would expect a decllne in the na’uonal income deflator by about 6.7%,.

- However, as the annual average percentage increase in the natlonal
income ‘was 6.5, we conclude the residual factors like increase in ‘budget
deficits attributable either to government.investment programmes or excess
increase in money supply in relation to total output, etc., would have brought
about a prxce rise of 13. 2% durmQr the same period.

If we exclude the dynamlc impact of changes n agrmultural producnon
on prices it would appear that the rate of inflation due to general demand
factors mentioned earlier, that is, increasing fiscal deficits, monetary expan-
sion, etc., .could be of the order of 8.49%, during the period 1975-76 to 1982-
83. This ;general inflation was counter-balanced by the rise in foodgrains
output to.a substantial degree resulting in a mind inflation rate of 6.5%,
during this period. :

19, 'Vide, for example, ‘Impact of Administered Prices on Wholesale Price Level (1970-71 to
- 1983-84) by K. S. Ramachandra Rao, appearing elsewhere in this issue.
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The Appendix also indicates similar figures for the years 1979-80 to
1982-83. The results in Col. 3 show that of the overall inflation rate of 119,
about 10.4% would be attributable to general demand inflation. The price
rise that is brought about by the increase in the administered prices as well
as import costs is, to a great extent, counterbalanced by the decline brought
about by the increased foodgrains production which recorded an annual

average 1Y% increase during the period.

The impact of various sources of inflation, when. the latter is measured
by wholesale prices index, is given in col. 4 and 5 of the same Appendix.
The results mentioned in the case of national income deflator broadly hold
when the inflation is measured by wholesale prices as well. In particular,
changes in administered prices contribute substantially (about 639%,) to the
inflation.rate experienced during the period 1979-80 to 1982-83. The impact
of agricultural production changes on inflation continues to be negative,
though not of the same order as it was during the period 1975-76 to 1982-83.
Consequently the contribution to the overall inflation is lower during the
4-year period 1979-80 to 1982-83 than during the seven years 1975-76 to

1982-83. ’

To summarise, the monetary theory of inflation does not hold well
in the Indian context, as many of the critical comments which question the
monetarist explanation of inflation are also valid here. Money supply is
not completely exogenous as presumed. by monetarists. It is closely linked
with Government expenditure programmes and the result fiscal deficits. The
central monetary authority may play a passive or less important active role
in regulating the money supply. Similarly though prices of many goods are
highly flexible and act as equilibrators of demand and supply in respect of
many important goods, there are certain selected goods which are important
in the production process but whose prices are regulated. Thirdly, monetary
expansion towards meeting the exogenous shocks emanating from the external
sector in the form of oil price hike and adverse terms of trade could be more
fruitfully characterized as accommodative as also the expansion in money
supply which arises in the context of inflation in agricultural prices following
production failures. -

' Inflation from these sources can be inhibited by an increase in productivity
in agriculture, by import substitution and so on. Increase in agricultural
productivity would ward off the impact of fluctuations in weather conditions’
and the consequential rise in prices with the associated “‘ratchet effect”.
Import substitution could mitigate the transmission of external inflation to
the economy and also take care of changes in the administered prices of
selected. goods.  An alternative way to lessen the impact of international
factors_on domnestic prices is to build a buffer of exchange reserves by
increasing exports to absorb shortfalls in domestic output levels as well as the
price increase of imported goods, - Demand management in respect of public
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sector could imply a deceleration of its investment expenditure as consump-
tion expenditure may not readily respond or not respond in sufficient degree
due to built-in clauses linking wages to cost of living and other cost-push
phenomena inherent in the form of a given institutional system. Deceleration.
of investment in the public sector could create supply bottlenecks through
inadequate provision for infrastructure (goods and services) and inadequate
increase in the productive capacity in the crucial sectors of the industry,
especially capital goods industry, with multiple effects on pri_vate investment
and supply of consumer goods as well.
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AFI
ANFI

BC
BD
BR

ACG
CCAR

CGN

CGN1

CPR

DB

DIMP

DISR
DNFE

DUMY

DUMY L

EGOS

: Bank Credit (Rs. in crores) (End.).

: Budgetary Deficit (Rs. in crores) (End.).
: Bank Reserves (Rs. in Crores) (End.).

: Currency with Public (Rs. in crores) (End.).

: Change in Currency with Public (Rs. in crores (End.).

: Consumption of Fixed Capital at 1970- 71 prices (Rs in crorcs)
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Appendix I

Notations for Variables e

‘

: Index of Area under Foodgrains (End.). - -
: Index of Area under Non-foodgrains (End )

: Borrowings of Banks from Reserve Bank of India (Rs. in crores)

(Ex.).

i =

(End ).

: Government Consumption Expcndlture (at current prices)

(Rs. in crores) (End.).

: Central Government Consumption Expenditure (Rs. in crores)

(End.).

: Private Consumption Expenditure (at 1970-71 prices) (Rs. in

crores) (End.),

: Total Deposits of Banks, i.e., Demand Deposits + Time

Deposits (Rs. in crores) (End.).

"t Net Domestic Borrowings of Government from Private Sector

(Rs. in crores) (End.).

: 0 from 1969-70 to 1974-75.

1 from 1975-76 onwards (Ex.).

: Statistical Discrepancy in real terms (Rs. in crores) (Ex.).

: Change in Net Foreign Exchange Assets of Reserve Bank of

India (Rs. in crores) (Ex.).

: Dummy == 1 for 1975-76 and 0 otherwise (Ex.).
: Dummy = 0 for 1968-69 to 1977-78 & 1 for 1978-79 to 1981-82

(Ex.).

: Excess Investment in Government and other securities (Rs. in

crores) (Ex.).

: Central Government Expenditure (Current -+ Capnal Ex-

penditure) (Rs. in crores) (End.).



GCE

GCT
GC

GDER
GE

GNPM

GNPN

GR
GS

TAGR

IAPR
IAR

™

IDTR

IF .
IGR

IMGR

IMPR

IMR

IN
IOGR
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: Central Government Capital Expenditure cxcluding current

transfers (Rs. in crores) (End.).

: Current transfers of Central Government (Rs. in crores) (Ex.).

: Central Government Capital Expenditure including Current

Transfers (Rs. in crores) (End.).

: Gross Domestic Expenditure in real terms (Rs. in crores) (End.).

: Government Expenditure (Current+-Capital Expenditure)

(Rs in crores) (End.).

: Gross National Product at Market Prices (Rs. in crores) (End )
: Gross National Product at Current Prices (Rs. in crores) (End.).

: Government Revenue (Revenue Receipts) (Rs. in crores) (End.).

Bank’s Investment in Government Securities (Rs. in crorcs)

(End.).

: Gross Domestic Capital Formation in Agriculture (public .St.ctor)

at 1970-71 prices — (Rs. in crores) (Ex.).

: JAR — IAGR (Rs. in crores) (End.).

: Gross Domestic Capital Formation in Agrxculture (at 1970-71

prices) (Rs. in crores) (End.).

; Impounded Deposits (Rs. in crores) (Ex.).

: Indirect Taxes Net of Subsidies at 1970-71 puccs (Rs. in crores)
(End.).

-: Irrigated Area under Foodgrains (Million hectares) (End.).

: Investment in Government Sector (at 1970-71 prices) (Rs. in

crores) (End.).

: Gross Domestic Capital formatxon in Mining and Manufactur-

ing Industry (Public Sector) (at 1970-71 prices) (Rs. in crores)
(Bx.).

: Gross Domestic Capital F ormation in Mining and Manufactur-

ing Industry (anate Sector) (at 1970-71 prices) (Rs. in crores)
(End.). : :

: Gross Domestic Capital Formation in meng and Manufactur-

ing Industry (at 1970-71 pnces) (Rs. in crores) (End.).

: Trrigated Area under Non-Foodgrams (Mxlhon Hectares) (Ex)

: Gross Domestic Capital Formation in other Services (Pubhc
Sector) (at 1970-71 prices) (Rs. in crores) (Dx)



m
IOR
IR
ITGR
ITR
IUR

JF
KAR

KGR
KMPR
KMGR
KMR
KOR
KR
KTR
KUR

M3
MCR
MFQ,
MP
MQ
MV
NFA
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. Gross Domestic Capital Formation in Other Services (at 1970-

71 prices) (Rs. in crores) (End.).

. Total Gross Domestic Capital Formation (at 1970-71 prices)

(Rs. in crores) (End.).

: Gross Domestic fixed capital Formation in Transport in Public

Sector (at 1970-71 prices) (Rs. in crores) (Ex.).

: Gross Domestic Capital Formation in Transport and commu-

nications (at 1970-71 prices) (Rs. in crores) (End.).

: Gross Domestic Capital Formation in Unregistered Manu-

facturing (at 1970-71 prices) (Rs. in crores) (Ex.).

: Stocks of Foodgrains with Government (Million tonnes) (Ex.).

: Index of Gross Capital Stock in Agﬁculturc (Base 1970-71 =

100) (End.).

: Index of Total Gross Capital Stock in Public Sector (Base

1970-71 = 100) (End.).

: Index of Gross Capital Stock in Manufacturing Industry (Pri-

vate Sector) (Base 1970-71 = 100) (End.).

: Index of Gross Capital Stock (Govt.) in Manufacturing Sector

(Base 1970-71 = 100) (Ex.).

: Index of Gross Capital Stock in Manufacturing Industry (Base

1970-71 = 100) (End.).

: Index of Gross Capital Stock in Other Services (Base 1970-71 =

100) (End.).

© Index of Total Gross Capital Stock (Base 1970-71 = 100) (End.).

: Index of Gross Capital Stock in Transport and Communica-

tions Industry (Base 1970-71 = 100) (End.).

:'Index of Gross Capital Stock in Unregistered Manufacturing

Industry (Base 1970-71 = 100) (End.)

: G 4+ D + OD (Rs. in crores) (End.).

: Miscellaneous Capital Receipts (Rs. in crores) (End.).
: Imports of Foodgrains (Million tonnes) (Ex.).

: Unit Value Index of Total Imports (Ex.).

: Quantum Index of Total Importé (End.).

: Value of Total Imports (Rs. in crores) (End.).

: Net Foreign Aid (Rs. in crores) (Ex.).



NFDB
NFEA

NIAR
NID
NNPN

NNPR

oD
(0N

PCCA
PCF:
PCG
PCP
PDIR

PID
P*M
PNIA
QA
QOF
QF!
QNF

RB
SCBR
SCD
SFG
SLR
TCR
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: Net Domestic Borrowing -+ Net Foreign Aid — Change in RBI

claims on Government (Rs. in crores) (End.).

: Net Foreign Exchange Assets of Reserve Bank of India (Rs in

crores) (Ex.).

: Net Income from Abroad at 1970-71 prices (Rs. in crores) (Ex.).
: Price Deflator for Net National Product (End.).

: Net National Product at Factor Cost (at current prices) (Rs. in
- crores) (End.). : :

: Net National Product at factor cost (at 1970-71 prices) (Rs. in

crores) (End. )

: Other Deposits with R.B.I. (Rs. in crorés) (Ex.).
: . Bank’s Investment in other Approved Securities (Rs. in crores)

(End.).

: Deflator for Consumption of Fixed Capital (End.).

: Price Deflator for Gross Domestic Capital Formation (End.).
: Price Deflator for Government Gonsumptibn Expenditure (End.).
: Price Deflator for Private Consumption Expenditure (End.).

: Personal Disposable Income (at 1970 71 pnccs) (Rs in crores)

(End.).

: Deflator for Indirect Taxes Net of Subsidies (End.).

: Effective Import Prices. (1968-69 = 100)‘ (Ex.). |

: Deflator for Net Income from Abroad (End.).

: Index of Agricultural Production (End.);

: Index of Foodgrains Production (End.).

: Net Production of Foodgraiiris (Million tonnes) (End.).

: Index of Non-foodgrains Prodﬁction (End.).

: Central Government Revenue (Rs. in crores) (End.).

: Bank Rate (%) (Bx). ~ o

: Scheduled Commerc1al Banks’ Reserves (Rs in crorcs) (End.).
: Scheduled Commercial Banks’ Deposits (Rs. in crores) (End.).
: Net Availability of Foodgrains (Million tonnes) (End.).

: Statutory Liquidity Ratio (%) (Ex.).

: Total consumption (at 1970-71 prices) (End.).
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WF
WGDP
WN
WN?
WP
WPF
WPI
WPM.
WPN
XP
XQ
XV
YAR

YMR
YNAR -
YNDN
YNDR
YOR
YTR

YUR
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: Weather (Rainféil) Indexof Foodgrains (Ex.). '

. World Gross Domestic Product (1975 = 100) (Ex.).

: Weather (Rainfall) Index of Non-foodgrains (Ex.).

: Square of WN.

: Wholesale Pricc Index of All Commodities (End.).

. Wholesale Price Index of Foodgrains (End.).

: Potential Impact Index of changes in Administered Prices (Ex.).
: Wholesale Price Index of Manufactured Goods (End.). »
: Wholesale price Index of Non-food'gfaihs (End.).

: Unit Value Index of Total Exports éf Merchandise (End.).
: Quantum Index of Total Exports (End.).

: Value of Total Exports (Rs .in crores) (End.).

: Net Domestic Product at Factor Cost from Agriculture (at

1970-71 prices) (Rs. in crores) (End.).

: Net Domestic Product at Factor Cost from Manufacturing

Industry (at 1970-71 prices) (Rs. in crores) (End.).

: Net Domestic Product at Factor Cost from Non-Agriculture

(at 1970-71 prices) (Rs. in crores) (End.).

" : Net Domestic Product at Factor Cost at Current Prices (Rs. in
- crores) (End:).

: Net Domestic Prcduct at Factor Cost (at 1970-71 prices) (Rs. in

crores) (End.).

: Net Domestic Prod.uc;t at Factor Cost from Other Services

(at 1970-71 prices) (Rs. in crores) (End.).

: Net Domestic Product at Factor Cost from Transport and
- Communications Industry (at 1970-71 prices) (Rs. in crores)
(End.). .

: Net Domestic Product at Factor Cost from Unregistered Manu-

facturing Industry (at 1970-71 prices) (Rs. in crores) (End.).
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Appendix IV

List of Variables

_Endogenous Variables

5

QF, QNF, QA YAR, YMR, YUR, YIR, YOR, CPR, CGN, CGNI, IAPR, IMR,
ITR, IOR, XQ, MQ, XP, R, G, GE, GR, NFDB, AC, C, SCBR, SCD, BC, M3, WPF,
"WPN, WPM, WP, PDIR, AFI, ANFI, NID, PID, QF1, CCAR, IDTR, PNIA, PCCA,
PCG, PCF, BR, GDER, YNDR, NNPR, YNAR, IAR, KAR, KMR, KTR, KOR,
KUR, KGR, KR, IR, IGR, GS, + OS, SFG, XV, MV, YNDN, NNPN, GNPN,
GNPM, PCP, KMPR, IMPR, IF/AFI, GC, GCE/PCF, DB, TCR, BD, MCR.

Exogenous Variables

WF, IN/ANFI, ITGR, IOGR, WGDP, DIMP, P*M, NFA, WPI, DNFE, NFEA,
RB, B, ID, OD, MP, NIAR, SLR, TAGR, EGOS, MFQ, JF, JF-I, IUR IMGR
IDTR/YNDR, KMGR, WN, WN?, DUMY, DISR, DUMYl, GCT.
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Appendix V

Mean Absolute % Error and Root Mean Sqguare
9, Erxor of Prediction

Mean Absolute % Error . Root Mean Square 9%, Error
Sr.r LEndogenous T
No. Variable ) OLS Static ~ Dynamic OLS Static |, Dynamic *
" Simulation Simulation Simalation Simulation -
L or o1 290 2.4 3.14  4.80 431
2. QNF 0.48 1.88 1.72 - 0.80 2.81 2.95
3. QA 0.04 2.16 2.05 0.07 3.58 3.43
4. YAR 0.42 1.88 1.79 0.74 . 3.35 3.23
5. YMR .13 1.28 1,81 1.84 1.95 2.75
6. YUR 0.71 0.90 1.17 1.29 1.62 2.00
7. YIR . 0.67 0.66 0.65 1.27 1.18 ’ 0.99
8. YOR 0.0  3.02 1.71 0.25  4.08 2.86
9. CPR 0.37 1.17 0.96 - 0.56 1.94 1.58
10. CGN 1.10 2.22 7.72 1.80 3.78 11.98
11. CGGN! ‘ 2.36 2.47 6.57 3.85 4.37 10.76
12, IAPR 7.71 6.68 6,41 - 14,27 10. 84 10.95
13. IMR 0.00 1.85 1.83 0.00 4.03 3.83
14, ITR 2.08 2.08 2.15 3.59 3.39 3.58
15. IOR 4.55 3.93 4,06 7.24 6.85 6.97
16. XQ, 2.15 . 2.15 2,15 5.84 3.79 3.79
17. MQ - 4.58 5.83 5.84 7.21 8.49 8.31
18. XP 4.00 3.77 6.54 6.65 G.02 9.33
19. R 1.90 2.14 5.00 3.13 3.13 7.67
20. G 0.00 3.31 4.54 0.00 5. 15 7.73
21. GE 1.32 3.32 5.58 2,59 5.57 8.74
22. GR 1.08 1.78 6.37 2.07 3.1 9.35
23. NFDB 0.00 4.90 5.40 0.00 8.506 8.30
24, DELC 12.41 25.99 25.27 20.37 55.29 33.72
25. G 0.00 2.02 3.85 0.00 3.63 6.28
26. SCBR 2.66 7.61 12.11 4.5¢ 15.07 21.04
27. SCD 2.84 6.16 11.02 4.86 9.86 18.66
28. D 0.10 6. 14 10.98 0.17 9.82 18-59
29. BC 0.37 5.27 9.97 ). 82 8.40 16.66
30, M3 0.00 4.95 8.97 0.00 7.88 15.01
31 Wer 2.03 - 6.76 8.39 2.93 11.75 14.25
32. WPN 2.33 5.9 .20 3.86 12.55 12.73
393. WPM 1.98 6.83 7.62 3.05 11,54 12.04

34 Wp 110 474 .10 2.03 8.40 14.29
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Appendix—V (Contd.)

Mean Absolute 9, Error and Root Mean Square
% Error of Prediction

: ‘ Mean Absolute 9 Error Root Mean Square % Error
-Sr. - -‘Endogenous -
NO‘.._. Variab]e: OLS - - Static Dynamic OLS Static *: Dynamic
. , Simulation Simulation Stmulation Simulation
35. PDIR 0.41 1.27 .0.91 0.64 é.02 1,31
36. AFI 0.93 0.93 0.82 1.45 1.45 1.35
37. ANFI 0.90 0.90 0.90 1.34 1.34 1.58
.38, NID 1.00 3.95 7.29 " 20.0 7.98 11.39
39. PID 131 4.97 8.95 2,11 9.33  13.92
40. QF1 0.18 . 2.68 2.23 0.32 4.59 .4.16
41. CCAR 1.24 0.31 1.32 . 1.93 - 0,03 . 2,05
42. IDTR 0.35 ©0.05 - 0.88 . 0.62 1.55 i.5.l‘,
413, PNIA 3.05 . 3.05 3.05 4.28 4,28 ° 4,28
44. PCCA . 0.81 4.08 7.48 1.33 6,92 12,05 .
45. PCG - 2,05 .. 250  7.18 3.41 3.90  10.01 .
46. PCF ’ ’ 1.2 ... 4.36 . 7.82 . 1.88 7.74 ..12.30
47.- BR- - 2,12 - --7.55 - 11,73 3.33 15.28 - 20.63
43. GDER 0.00 1.13 0.88 0.00 1.69 1.40
49. YNDR 0.07 1.17 1.02 0.17 1.76 1.57
50. NNPR 0.00 1.17 1.02 0.00 1.76 1.58
51, YNAR 0.00 1.62 1.34 0.00 2.56 2.09
52. IAR 0.00 4.54 4.40 0.00 7.32 7.52
53. KAR 0.00 0.55 0.70 0.00 0.88 1.03
54, KMR 0.00 0.26 0.30 0.00 0.56  0.47
55. KTR 0.21 0.45 0.76 0.52 - 0.84 1.20
56. KOR 0,02 0.44 0.42 0.05 0.78 0.75
57. KUR 0.05 0.05  0.03 0.13 0.13  0.10
53. KGR 0.01 0.01 0.04 0.01 0.02 0.05
59. KR 0.00 .0.24 0.26 0.00 0.37 0.40
0. IR 0.01 1.91 1.77 0.02 2.95 2.01
6l. IGR ‘ 0.0 0.0 001  0.03 003 003
62. GS+0S . 0.00 6.28 11.25 0.00 10.03 19.11
63. SFG 0.97 2.03 1.89 2.04 3.33 3.00
Gt XV 0.57 5.24 4.79 1.24 8.02 8.42
63. MV 1.74 6,23 6.23 3.72 T 8.9 9.02
66. YNDN 0.06 3.88 6.38 0.09 7.18 10.01
67. NNPN 0.00 3.88 6.39 0.00 7.20 10.03
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Appendix—V. (Contd.)

‘Mean Absolute 9, Error and Root Mean Square
. 9%, Error of Prediction

Mean absolute % Error - Root Mean Square 9% Error

-Sr.  Endogenous

No.  Various - OLS  Static Dynamic OLS  Static Dynamic

Simultation Simultation Simulation Simulation

68. GNPN : . 0.07 3.85 6.45 0.13 7.20 10.12
69. GNPM - 0.00 3.96 6.62 . 0.00 7.33 10.34
70. PCP 1.18 =~ 3.94 6.91 1.93 7.99 10.70
71. KMPR - B 0.00 - 0.66 0.76 0.00 1.43 1.21
72.. IMPR 6.33 7.12 7.02 17.67 18.35 17.33 -
73. IFAF : 0.64 ~0.75 . 0,74 . 0.92 1.10 1.09
74¢. GC : ‘ 0.52 3.90 4.84 1.87 6. 56 8.45
75. GCE | 5.39 . 6.97 8.68 8.06 11.52 15.98
76. DB 4.88 541 ~ 6.40 . 7.62 9.12 - 9.77
71. TCR . 0,00 . 1.26 0.81 0.01 2.17 © 131
78.” BD o - 1.41 291.54  435.33 4.5 815.76  1297.04

79. MCR 16.32 29.56-  31.57 23.86 58.47 58.02
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Appendix VII

Tentative Elasticities of Imports and Exports (at Constant Prices) with
Respect to Explanatory Variables

A. Demand for imports into India

Item of Import Explanatory Variables Remarks
(1 (2) : (3)
Domestic  Domestic
price output ’
+
1. Food Period I 2.8 —1.1 - —
' Period 11 2.0 —7.4 -
Import Domestic non-
price agricultural
’ output
2. Raw materials Period 1 —1.1 2.1 ‘ -
Period 11 . —0.5% 3.6 *Relative prices of do-

[T

. mestic and foreign raw
materials have a nega-
tive impact on imports.

Relative Gross domestic
prices capital formation
Capital goods "Period 1 —1.3 » 0.7 . Relative price is import
- price to domestic price.
Period 11 —1.3 2.5 Domestic output  of

capital goodshasa high
negative impact on im-

ports (—1.5).
Import , National Income
price
Mineral fuel Period 1 —0.5 1.7
Period II ~08 59
Import National Income
price
Other hmports Period 1 —1.1 0.5
Period 11 —0.7 1.6 - - Net foreign aid has an
in significant e ffect on
... dmports .
National Income
Service Iimports ~ Period I 0.4

Period 11 3.4




214

B. Demand for Exports from India -

RESERVE BANK OF INDIA OCCASIONAL PAPERS

Destination of exporté ) : . E)ipldnatory Variables Remarks -
(n (2) : -3
Unit value National
of Exports  Productof USA
C(Weight) SRR
’_ 1. Dollar Area Period I —1.8 1.2 C—
Period 11 —1.1 1.3
' Price Net National
Product of U.K.
2. Sterling Area Period I —1.8* 1.2 *Domestic price in UK.
Period 11 —1.5%* 1.8 #*Export unit values to
domestic price in U.K. -
Price Net National
Product of W.
Germany
3. OECD Area - Period I —2.4* 0.5 *Domestic price in W.
o . . Germany
Period I1 —1.3 - 0.8 —do—
* " Price  National Product
- of USSR )
4. EEC = Period I 4.1% 3.9 *Domestic price in USSR
Period 11 1.1# 1.9 *Unit value Index of
Exports to USSR
Price National Product
of Iran
5. OPEC Period 1 —0.3* 1.7 *Export unit values to
domestic pricc in Iran
Period 11 —0,3%* 1.6 **Domestic price in Iran
Price National Product
of Japan
6.  Others Period I —0.4* 0.9 *Domestic price in Japan
Period II —0.9** 1.5 . **Export unit values to

domestic prices in Japan

(Based on a study entitled "An Econometric Model of India’s Foreign Scctor {1936-57 -~

1979-80) by R. Kannan).
Pesiod I : 1956-57 — 1965-66.
Period 11 : 1966-67 — 1979-80.
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A MACRO MODEL OF INDIAN ECONOMY

- . Appendix VIII
POLICY SIMULATIONS
Explanatory notes" to Appendix VIII(A to J)
Multiplier = (Xpi—Xe)/(ZgieZe) .

Elasticity = Z, M
X,

Endogenous impact variable

Policy Variable

Zo, Xo are the Mean values of control observations (sample).

Subscript ¢ = Control observations

Subscript p = Policy values

* Inrecal terms at 1970-71 prices (Rs. crores)

®

©» -

Base : 1970-71 = 100
Rs. Crores.

Due to large errors, these estimates are unstable. and hence unreliable.

215
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Appendix VIII—(Conid.)
* POLICY SIMULATIONS

A — Increase (1%) in Food Production

RESERVE BANK OF INDIA  OCCASIONAL PAPERS

(iii) Budget deficit (BD)t —19.56  —1.17

STATIC DYNAMIC
Impact Variable - Tt -
; M E M E
I. Output and Related Aggiegatcs
(i) Net Domestic Product at factor cost i
(YNDR)* -~ - . . T 108,54 0.31 144.21 0.40
(ii) Output from Agﬁculture and asso- L
ciated activitics (YAR)* 80.98 0.55 93.12 0.63
(iii) ‘Non-agricultural Output at factor - '
cost (YNAR)* 27.56 0.14 . 51.09 0.34
((v) Total Consumption (TCR)* 104.84 0.31 133,83 0.38
(v) Total Capital Formations (IR}* 18.86 0.22 30.683 - 0.33
1I.  Money Supply‘and Prices
(i) Money Supply (M3)* —143.23 —0-44 —6062.98 —1.46
(ii) Wholesale Prices (WP)@ —2.78  —1.58 —3.70 —2.79
(iii) National Income Deflator (NID)@ —2.53  —I1.61 —4.09 —2.33
" III.  Fiscal Aggregates (Public Sector)
(i) Resource gap (RG)t 15.37 0.32 —49.27 —0.79
(ii) Net Domsstic Borrowings (DB)} - 34.98 1.29 —60.74 —1.42
45.50 4.69
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Appendix VII—(Contd.)
POLICY SIMULATIONS

B — Increase (19,) in'Non-Food Production

STATIC DYNAMIC
" Impact Variable
I. Output and Related Aggregaies
(i) Net Domestic Product at factor cost: : '
(YNDR)* : : —0,23% —0.018 73.5¢4 0.16
(i) Qutput from Agriculture and asso- - o o
ciated activities (YAR)* 38.148 - 0.26% - 52.11 0.27
(ili) Non-agricultural output at factor _ '
cost (YNAR)* —38.378 —0.20% 21.43 0.08
(iv) Total Cbnsumption (TCR)* 2.99 0.0l - 84.33 0,19
" (v) Total Capital Formations (IR)* 6.60 0.06° - 16.09 0.14
II.  Money Supply and Prices
* (i) Money Supply (M3 )t 79.17 0.24-.—206.13 - —0.36
“(ii) Wholesale Prices (WP)@ 1.79 - 104 - 1.16 0,44
(iii) National Income Deflator (NID)@ 1.73 L1l 0.69 . 0.3
III.  Fiscal aggregates (Public Sector)
- {i) Resource gap (RG)} —18.29  —0.38.- —30.90 —0.39
‘(ii) Net Domestic Borrowings (DB)} —21.46 - —0.80 - 23.85 . 0.4

(iii) Budget deficit (BD)t 2.85 0.17 —54.79 —4.41
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Appendix VIII-—(Contd.)
POLICY SIMULATIONS
C — Increase (1%) in total Agricultural Production
T STATIC DYNAMIC
Impact Variable — —-
M E M E
I. Output ar;d Related Aggiegates
(i) Net Domestic Product at factor cost o .
(YNDR)* 106.33 0.31 181.16 0.56
(ii) Output from Agriculture and asso- . . . . . S
ciated activities (YAR)* 118.73% . 0.81§- 118.73. 0.90
(iti) Non-agricultural Output at factor .
cost (YNAR)* : —12.40% —0.06% - - 62.43 0.33
(iv) Total Consumption (TCR)* 106.06 0.32 180,79 .0.57
{v) Total Capital Formations (IR)* 25.35 . 0.30  38.26- 0.47
II. Money Supply and Prices _ L
-.{(i) Money Supply (M3)f —63.06 —0.19 —703.69 —1.75
(ii) Wholesale Prices (WP)@ —0.95 —0.55 —4.16 —2.30
(iii) National Income Deflator (NID)@ —0.79  —0.50 —-3.09 —1.99
III.  Fiscal Aggregates (Public Sector) e )
.. {i) Resourcegap (RG)} —3.33 —0.07 .—64.05 —I1.15
(ii) Net Domestic Borrowings (DB)t 13.39 0.50 -—-35.02 —0.93
- (iii) Budget deficit (BD)t —16.68 —1.00 1.13. 0.13
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Appendix VIII—(Contd.)
POLICY SIMULATIONS

‘D — Increase (3%) in total Real Government Investment

' STATIC DYNAMIC
Impact Variable
M E M E
I. Output and Related Aggregates
(i) Net Domestic Product at factor cost T
(YNDR)* S 1.85 0.21 ' 1.69 0.20°
(ii) Output from Agriculture and asso- I T
. ciated activities (YAR)* 0.01 - . 0.03 -0,08 0.02
(iii) Non-agricultural Qutput at factor K
cost (YNAR)* 1.84 0.36 1.61 0.33
(iv) Total Consumption (TCR)* 1.06:. 0.12 .. 1.41 0.17
(v) Total Capital Formations (IR)* 1.40 . 0.64 .-0.96- 0.45
II. Money Supply and Prices ‘
(i) Money Supply (M3)t ’ 1.77 0.21 - 8.30. 0.81
(i) Wholesale Prices (WP)@ . 0.01 . 030 .0.03 - 0.64
. (iii) National Income Deflator (NID)@ 0.01 .. 0.26 © 0002 0.52
III. Fiscal Aggregates (Public Sector)
(i) Resource gap (RG) 1.72 1.37 - 1.23- 0.87
{ii) Net Domestic Borrowings (DB)f 0.47 0.66 0,92 0.95
(it1) Budget deficit (BD) T 1.24 2.88 - 0.31 1.41
IV. Trade — off Indicators
(i) Ratio of Non-Agricultural Output to o . :
Prices 58:42 . 39:61

_. (i) Ratio of NDP to Prices 45:55 ’ 28:72
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Appendix VIII—(Contd.)
POLICY SIMULATIONS
E - Increase (59) in Real Government Investment in Agriculture
STATIC DYNAMIC
Impact Variable : _—
M E M E
I. Output and Related Aggregates
(i) Net Domestic Product at factor cost : :
(YNDR)* 2.11 0.03 3.12 0.05
(ii) Output from Agriculture and asso-
ciated activities (YAR)* 0.09 0.03 0.56 0.02
(iii) Non-agricultural OQutput at factor
cost (YNAR)* 2.02 0.05 " 2,56 0.07
(iv) Total Consumption (TCR)* 1.24 0.02 2.69 0.04
(v) Total Capital Formations (IR)* 1.56 0.10 1.47 - 0.09
II.  Money Supply and Prices
- (i) Money Supply (M3)T 1.63 -0.03 5.60 0.07
(ify Wholesale Prices (WP)@ 0.01 0.04 0.01 0.04
(iti) National Income Deflator (NID)@; 0.01 0.03 0.01 0.02
III.  Fiscal Aggregates (Public Sector)
(i) Resource gap (RG)f 1.77 0.19 .. 1.12 0.10
(i) Net Domastic Borrowings (DBt 0.5% 0.10 0.90 0.12
(iii) Budgot deficit (BD)t 1.21 0.38 0.21 0.12
1V.  Trade — off Indicators
(i) Ratio of non-Agricultural Output
to Prices 63:37 78:22
{(ii} Ratio of NDP to Prices 30:50 71:29
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Appendix—VIII (Contd.)
POLICY SIMULATIONS

F — Increase (5%) in Real Government Investment ir. Mining and

Manufacturing
1 STATIC DYNAMIC
. Impact Variable
‘ M E ‘M E

I. Output and Related Aggregates

(i) Net Domestic Product at factor cost

(YNDR)* 201 0.12 1.36 0.09
(ii) Output from Agriculture and asso- T

ciated activities (YAR)* - — 0.002..  0.0003
(iii) Non-agricultural Qutput at factor -

cost (YNAR)* 201 . 0.2 1.36 .. 0.15
(iv) Total Consumption (TCR)* 1.14 0.07 1,12 . 0.07
{v) Total Capital Formations (IR)* 1.54 0.37 0.84 0.21

1I. Money Supply and Prices

(i) Money Supply (M3)} 1.77 0.11 . 8.58 045
(ii) Wholesale Prices (WP)@ 0.02 0.17 0.03 . 0.37
(iif) National Income Deflator (NID)@ 0.01 0.15 0.02 0.31

III. Fiscal Aggregates (Public Sector) - .
(i) Resource gap (RG)T 1.79 0,75 1.26 0.48

(ii) "Net Domestic Borrowings (DB) 0.53 0.39 0.87 0.49

(iii) Budget deficit (BD)t 1.29 1.56 0.38 0.93

1IV. Trade — off Indicators

(i) Ratio of Non-Agricultural Qutput :
to Prices 57:43 - 33:67

(ii) Ratio of NDP to Prics 44:56 23:77
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Appendix—VIII (Contd.).
POLICY SIMULATIONS
G — Increase (5%) in Real Government investment in Transport
e . STATIC - DYNAMIC
. Impact Variable :
I. Output and Related Aggregates
(i) Net Domestic Product at factor cost
(YNDR)* 1.79 0.03 -1.98 0.04
" (i) Output from Agriculture and asso- o
ciated Activities (YAR)* — — — —_
(iii) Non-agricultural Output at factor ‘
cost (YNAR)* 1.79 . 0.05.  1.98 0.06
(iv) Total Consumption (TCR)* 1.01 0.02 1.53 0.03
" '(v) Total Capital Formations (IR)* 1.37 0.09 1.32 0.09
II. Money Supply and Prices
(i) Money Supply (M3)} 1.80 0.03 6.95 0.10
"(ii) Wholesale Prices (WP)@ 0.01 '0.04 0.03 0.11°
(iii) National Income Deflator (NID)@ 0.01 0.04 0102 0.08
III. Fiscal Aggregates (i’ublic Sector)
(i) Resource gap (RG)t 1.70 0.20 " 1.56 -0.17
(ii) Net Domestic Borrowings (DB)'I' 0.46 0.10 1.22 0.19
** (iii) Budget deficit (BD)+ 1.22 0.41 - 0.54 0.37
IV,  Trade-off Indicators
(i) Ratio of Non-Agricultural Output
to Prices 56:44 43:57
" (i) Ratio of NDP to Prices 43:57 33:67
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Appendix VIII--(Conid.)"
POLICY SIMULATIONS
H — Increase (19) in total agriculture production and increase 4% in
total Real Government Investment
STATIC DYNAMIC
Impact Variable
U Annual % Annual %
average - change . average - change:
change change
1." Output and Rclatéc"i Aggregates
(i) Net Domestic Product at factor cost . e
(YNDR)* 497.00 1.13 671.33 1.36
(ii) Output from agriculture and asso- L -
ciated activities (YAR)* 153.69 0.82 199,08 0.99
(iii) Non-zigricultural Output at factor o
"~ cost (YNAR)* 343,30 - 1.36 ° 472,27 " 1.62
(iv) Total Consumption (TCR)* 341.72 0.80  500.03 1.25
(v) Total Capital Formations (IR)* 307.82  2.88  285.20  2.28
II. Money Supply and Prices
(i) Money Supply (M3)} 267.99 - .0:64 - 81491 1.33
(ii) Wholesale Prices (WP)@ 1.48 0.67. 0.3¢  0.12
(iii) National Income Deflator (NID)@ 1.07 0.53 —0.02 .-—0.008
II1. Fiscal aggregates (Public Sector)
(i} Resource gap (RG)t 331.55 5.38 184015 7 2.17
(ii) Net Domestic Borrowings (DB)} 108.75 3.17  13.9% 2,32
(iti) Budget deficit (BD)} 222.55 1052 50.17.  3.77
IV. Trade-off Indicators
(i) Ratio of Non-Agricuhural Output
to Prices - - 72:28 —
(ii) Ratio of NDP to Prices 68:32 —
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Appendix VIII—(Contd.) .

POLICY SIMULATIONS

I — Change (2%) in Government Capital expenditure

STATIC

DYNAMIC
Impact Variable .
. M E M E
I. - Output and Related Aggregates
. (i) Net Domestic Product at factor cost A
(YNDR)* - 0.39 013 0.02  0.04
(ii) Output from Agriculture and asso- o ] o
ciated activities (YAR)* , 0.003 0.003 "0:0G3 0.01
(iii) Non-agricultural Output at factor v o .
cost (YNAR)* 0.44 - 0.27 0.02 0.06
(iv) Total Consumption (TCR)* 0.24 0.08 0.01 0.02
" (v} Total Capital Formations (IR}* | 0.36 0.53 0.03 0.25
I Money Supply and Prices
(i) Money Supply (M3)t 1.63 0.58 1.01 1.72
(if) Wholesale Prices (WP)@ 0.006 0.38 0.003 0.97
.. (iii) National Income Deflator (NID)@ 0.005 0.40 0.002  0.96
1. Fiscal aggregates (Public Sector)
- (i) Resource gap (RG)T 0.96 2.40 0.09 0.95
(ii) Net Domestic Borrowings (DB)+ 0.06 0.29 0.04 0.85
(iii) Budget deficit (BD)t 0.86 6.18 0.03 1.08
IV. Trade-off Indicators
(i) Ratio of Non-Agricultural Output
to Prices 40: 60 4:96
{ii) Ratio of NDP to Prices 25:75 6:94
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Appendix—VII1 (Contd.)
"POLICY SIMULATIONS.
J — Increase (19,) in Administered Prices
: STATIC DYNAMIC
Impact Variable
' M B M E
I. Output and Related Aggregates
(1) Net Doxﬁesfic Product at factor cost : . S
(YNDR)* ' —24.58  —0.06 —4.29  —0.07
(i) Output from Agriculture and asso- ' v
ciated activities (YAR)* — —_ — —
(iii) Non-agricultural Output at factor R
cost (YNAR)* —24.58 —0.11° —4.29 | —0.12
(iv) Total Consumption (T'CR)* —13.23 ° -—0.04 —119.28 . —1.93
{v) Total Capital Formations (IR)* —0.97 —0.01 —0.09 —0.01
II. Money Sﬁpply and Prices
(i) Money Supply (M3)} 4.83 0.01 0.07 - —
(i1) Wholesale Prices (WP)@ 4.08 1.81 0.62 0 149
(iii) National Income Deflator (NID)@ —12.75 672 0.33 . 180
III.  Fiscal Aggregates (Public Sector) o
(i) Resource gap (RG)t —8.61 —0.16  —I1.0¢ . —0.10
(ii) Net Domestic Borrowings (DB)} —6.43  —0.22 —1.45 —0.20
(iii) Budget deficit (BD) —1.99 + —0.11 0.40 :  0.24
1V.  Trade-ofl Indicators
(i) Ratio of Non-Agricultural Qutput »
to Prices 2:98
(i) Ratio of NDP to Prices 1:99
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Appendix X

Sectoral Weights in Wholesale Prices and Groess Domestic Product

(Percentages)

Sectoral Weight in

Sector
WPI GDP
) 2 3)

1. All Crops _ 32.373 43.635
2. Animal husbandry P v 8.047 6.169
3. Coal & lignite ) 1.072 0.444
4, Crude petroleum and natural gas : : X 0.602 0.166
5. Iron ore . o 0.156 0.076
6. Other minerals C , _ 0.489 0.232
7. Sugar & Other Processing 16030 1.509
8. Textiles 11.026 3.068
9. Wood & furniture . - 0.174 0.562
10. Paper : 0.851 0.557
11. Leather 0.385 0.279
12. Plastic 1.207 0.259
13. Petroleum products 4.912 0.112
14. Coaltar products 0.075 0.060
15. Heavy chemicals ’ 0.726 0.193.
16. Fertilizers 1.252 0.175
17. Paints & other chemicals 3,570 1.028
18.  Cement 0.703 0.079
19. Other non-metallic mineral products 0.712 1.005
20. Iron & Steel 3.473 0.895
21. Other basic metals 1.178 0.112
22. Machinery 6.368 2.373
23. Transport equipment 1.673 0.937
24. Miscellaneous manufacturing industries 0.546 0.737
5. Construction —_— 4,477
26. Electricity 2.400 0.880
27. Gas & Water supply —— 0.098
28. Railway transport service — 1.087
29. Other transport services — 2.988
30. Storage, etc. — 11.295
31. Communication et 0.584
32. Finance & real estate — 5.314
33. Public administration —_ 8.G1H
All Commuodities 100,000 100,000

WPL : Wholesale Price Index.
GDP : Gross Domestic Product,
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Appendix—XHI

Percentage Increase in Sectoral Prices Due to A Rise of
10 per cent in Import Prices of All Commodities

(Percentages)
' Weights in gross value Weights in wholesale
added price index
Sector ' ’
Assumption Assumption Assumption Assumption
I 11 \ I ' IT
1 2 3 4 5

1. All Crops 0.341186  0.231325  0.341186  0.231325

2. Animal Husbandry 0.224045  0.161638  0.224045 [ 0.161638

3. Coal and Lignite* 0.170553 —_ 0.170553 —

4. Crude Petroleum and

Natural Gas* ». 8.105039 —  8.105039 —

5. Iron Ore » 0.343618  0.090734  0.343618 0. 090734»

6. Other Minerals 4.812981 4.750208  4.81298! 4.750208

7. Sugar and Other Processing . 0.518537 0.407290  0.518537 0.407290

8. Textiles 0.334598  0.215000 0.?335498 0.215000

9. Wood and Furniture . 0.213726  0.132583  0.213726  0.132583

10. Paper 0.896463  0.754224  0.896463  0,734224

11. Leather : 6.284853 0.202184  0.284858  0.202184

12. Plastic , 0.653590  0.452457  0.653590  0.452457

13. Petroleun Products* 6.998977 —  6.998977 —

14, Coaltar Products 0.738360  0.294313  0,738360  0.294313

15. Heavy Chemicals 3.309865  2,911849  3.309865 2.911849

16. Fertilizers* 4.185749 —  4.185749 —

17. Paints and Other Chemicals 1.264898 1.020081 1.264898 1.020081

18. Cement ‘ 0.812856  0.547775  0.812856  0.547775
19. Other Non-Metallic Mineral

Products 0.384753  0.441650  0.584753  0.441650

20. Iron and Steel® 2,208968 —  2,208968 -

21. Other Basic Metals* 4.325878 -~ 4.325878 -

22, Machinery 1.948554 1.288320 1.948554 1.288320

23. Transport Equipment 1.345857  0.809369 1.345857  0.80936Y
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Appendix XII—(Contd.)

Percentag!é'lncruse' in Sectoral Prices Due to A»Risé of .
10 per cent in Import Prices of All Commodities

(Percentages)
. Weights in gross value Wciéhts in wolesale
Sector added ; price index
Assumption Assumpt\ipn A;sumpltion Assumption
I m 1. I
’ 1 2 3 4 5
24, Miscellaneous Manufacturing R
Industries . 1.239775 0.901112 - 1. 239775 0.901112
25. Comtmption - 0.519106  0.218070  0.519106 - 0.218070
26. Electricity‘ 0.280308 —  0.280308 . —
27. Gas ané Water Suppiy}- 0.413109  0.165576  0.413109 0.163576
28. Railway Transports Service* 0.486561 ~—  0.486561 C -
29, Qther Transport Services 0.858271 0.404725  0.858271 0.404725
30. Storage; ctc. 0.100097 0.057473 0. 100097 0'.057475{
- 31. Communication* 0.114261 —  0.114261 L
32. Finance and Real Estate 0.04310!1 0.019423  0.043101  0.019423
33. Public Administration 0.222'840 0.162562  0.222840 0.162562
All Commodities 0439774 0250830 1103865  0.378449

Assumption I  : The rise in import prices arc fully passed on to the output prices of all
individual commodities. '

Assumption I1 : The rise in import prices are passed on to output prices except the admini-
stered prices which will have zero increase and are exogenised.

Note : Sectors No. 25, 27 to 33 are services sectors and have zero weight in thcfwholcsale
price index.

* With administered prices.
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IMPACT OF ADMINISTERED PRICES ON WHOLE-
SALE PRICE LEVEL (1970-71 TO 1983-84)

K. S. Ramachandra Rao*

Introduction

Inflation has been one of the persistent problems of many countries
including India in recent years, Theories of inflation are broadly divisible
into demand-pull and cost-push types with a further classification into
autonomous demand inflation, induced demand-pull inflation, autonomous
cost-push inflation and induced cost-push inflation.! The theories of inflation
formulated in the context of the free markets of developed economies of the
West need to be modified when applied to developing countries, like India,
where government exercises control over prices and supply of goods. From
recent experience one may postulate thrce channels through which inflatio-
nary impulses are transmitted to the Indian economy, viz., (1) Autonomous
supply shocks (e. g., bad weather conditions resulting in reduced agricultural
output with its consequences for the rest of the economy), (2) exogenous

- price shocks originating from the external sector (e.g, hike in oil prices) and
(3) government draft on resources through the creation of additional pur-
- chasing power (e. g., budget deficit)?. The transmission of the inflationary
"impulse could be either full or partial depending on the action taken by
government, Government’s efforts to absorb part of the imported inflation
by making available commodities at subsidised rates can result in budget
-deficits with an inflationary impact. Autonomous changes in administered
prices will have a differential impact on the general price level. Rise in
administered prices may have counteracting influence in the form of inflow
‘of additional resources to government reducing budget deficit but may lead -
to general inflation. Such sources of inflation along with production shocks
mentioned earlier may arise in particular sectors butlead to an increase in

prices in other sectors also.

~* K. S. Ramachandra Rao is Deputy Director in the Econometric Division of the De-

‘ partment of Economic Analysis & Policy. The author is indebted to Dr. P. K. Pani
for his constant guidance and encouragement in the preparation of the paper. He is
grateful to Shri A. Seshan for his valuable suggestions. Thanks are due to Shri S. L.
Narayana and Shri V. M. Salve for their computational assistance. This is a modified
version of the paper which was presented at the Eighth Conference of the Input-Output
Research Association of India, held at Bombay during April 1984,

1. Bronfenbrenner M. and Holzman F. D, “A Survey of Inflation Theory”, American
Economic Review, Scptember 1963.

2. A detailed account of the channels of inflationary impulses is given by Pani P, K, in “A
Macro-Model of Indian Economy with spccxal reference to Output, Demand and Prices
(1969-70 to 1981-82)” published clsewhere in this issuc,
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‘"While the direct impact of the rise in pficc' of a commodity on the
Wholesale Price Index (WPI) can be gauged from its weight in the aggregate
WPI along with its input content in the gross qutput of other commodities,
its indirect effect as well as the direct effect can be measured with the help
of Input-Output Transactions Table (I.O Table).® The latest I-O table,
published by the Central Statistical Organisation (GSO), relates to 1973-74.4
Rangarajan et al measured the impact of a rise in prices of coal and
petroleum products on other sectors.”  Similarly, Sastry studied the impact
of the rise in prices of crude petroleum and.natural gas, and” petroleum
products.® It is the purpose of this paper to assess the importance of ad-
ministered prices in the general price structure of India through the input-
output technique.

‘Administered Prices

The commodities and services, the prices of which are fully administered
by Government, are : (i) coal and lignite, (i) crude petroleum and natural
gas, (iii) petroleum products, (iv) fertilisers, (V) iron and steel, (vi) other
basic metals (non-ferrous metals), (vii) electricity, (viii) railway transport
service and (ix) communication services. There are a few more commo-
dities like cement, sugar and rubber, the prices of which are partially
administered. Besides, there are support prices for selected agricultural com-
modities which have an impact on the genera)] price level if issue prices (of
fair price shops) are also changed consequent td. changes in support prices.
However, the present study is confined to the above-mentioned nine commo-
dities where the control is full. These commodities play an important role
in_ production process and the rise in general prices in recent years could
have been steeper if these prices had not been administered. The services
administercd by the government, viz., railway transport service and commu-
nication, do not figure in the WPI but their shares are around 1.1 per
cent and 0.6 per cent, respectively, in the gross domestic product for 1973-74 -
(according to the I-O Table). All the administered prices together have a
‘weight of 14.89 per cent (with zero weight for services) in the WPI and
4.45 per cent in the GDP Deflator.

During 1970-71 to 1982-83 the rise in administered prices constituted
29.8 per cent of the increase in wholesale prices (Table 1). Of the admini-

3. United Nations, Input-OQutput Tables and Amnalysis, Studies in metheds, Series F,
No. 14, Rev. 1, New York, 1973. . .

4. Central Statistical Organisation, Ministry of Planning, Government of India, Inpu?-

 Qutput Transactions Table, 1973-74, 1931. Similar Table for a subsequent year is
not yet published by the GSO.

5. Rangarajan C, Raaj Kumar Sah and Reddy K. S,, “Impact of hike in prices of coal
and petroleum products on the other sectors of the economy — An qpplication of input-
output technique”, Artha Vijnana, Vol. 23(2), 1981. »

6. Sastry D. V.S, “Impact of the rise in the prices of petroleum products on the general
price level—1970-71 to 1980-81”, RBI Occasional Papers Vol. 3, No. 1, June 1982,
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stered prices, thosc of petroleum products, iron and steel, and electricity which
have weights of 4.9 per cent, 3.5 per cent and 2.4 per cent, respectively,
in."the WPI, contributed 10, 9 per cent, 5.3 per cent and 2.7 per cent,
-respectively, to - the increase in prlces of all commodities. However, their
total impact in relation to the rise in prices in 1983-84 over 1970- 71 was
lower at 27.1 per cent of the total increase of 215.5 per cent, Thus, the
effect of general rise in administered prices is known through the welghts

in the aggregate prxce index.

v
NS

The ris¢ in admlmstered pmces of i inputs can influence the pnces of the
outpu_t_\;Of commodities which use them. The rise may ecither be passed on
completely by the producers to the consumers or the former may absorb it
either fully or partly through a reduction in profit margin. But the study
assumes that producers of the commodities increase the prices of their. pro-
~ducts pari passu with a rise in input prices. The consequential rise in
output prlces dcpends on the proportxons COnbtltuted by those commod1t1es

SCCtOI‘

v Dafa

The I-O Table for 1973-74 f'orms the basic. source to .estimate" the
impact of administered prices on wholesale prices. The - column-wise totals
of the I-O Table present the gross output of a commodity segregated into

- total ‘inputs, indirect taxes net of subsidies and gross value added (net valie
‘added. + depreciation) while the figures.in the rows represent total inter-
‘mediate consumption and final use in the form of private and public final
: consumption expenditure, gross fixed capital formation, change in inventories
and exports less imports (Statement 1). The I-O Table prepared by the
CSO is recast and presented in* Statement 1 to include imports as inputs
which are shown under gross output (column totals) and, therefore, are
excluded from row totals. Thus, we get the gross outputof a commodity
‘as- the sum of total. inputs (equal to the total of the inputs drawn from
various commodities), indirect taxes (net), imports and gross' value added.
, The CSO has published a 60 x 60 matrlx for 60 commodity sectors. But,
‘for the'; purpose ‘of’ the study the sectors have been regrouped into 33 sectors
) through the merger of homogenous sectors as indicated in Annexe.

Whlle the data on WPI for the commodities with administered  prices
are -available, the price indices for the service sectors are not available.
Railway transport and communication’ services have administered prices.
The price indices for these two scctors are represented by the price deflators,
worked out as’ the ratio of gross’earnings at current prices to gross earnings
at constant (1970- 71) prices. These data, published by the CSO in National
Accounts Statistics, are available up to 1981 82. For the ycars 1982 83 and
1983-84, data on gross earnings of railway transport and communications
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-are ‘available at current prices in the railway budget and Union Government
~ budget, respectively. The figures at constant prices for railway transport
service are estimated on the basis of the volume of passenger traffic (in
passenger kilometers) and goods traffic (in net tonne kilometers). The
weighted average percentage increase in passenger and goods traffic (volume)
is assumed to represent the growth of earnings at constant prices. In the
case of communication services, gross earnings at constant prices are estimated
on the basis of the average growth in gross value added and gross earnings
" of communication services at constant prices during 1975-76 to 1981-82. It
is found that the rise in gross earnings (at 1970-71 -prices) formed about 92
per cent of the rise in gross value added (at 1970-71 prices).

““Prices of the final demand categories, viz., ‘private final consumption
“expenditure, public final consumption expenditure, gross fixed capital for-
“mation and change in stocks are represented by their respective price deflators
“worked out from ‘the data given in National' Accounts Statistics. Prices of
“éxports are measured from the unit value index of all commodities. -

Methodology

Suppose xij is the input required by the jth commodity from the ith
commodity, Tj, Mj and Gj be the indirect taxes (net), the imports and the
gross value added of the jth commodity, respectively, and n' the number of

‘ si?étdfs; ‘then the value of the gross output, Oj, is given by ’ A

I ¢
el

In matrix notation, we can write

xij +Tj +Mj + Gj, for j = Levorronseinni(1).

O=X+T+M +G

- Where O is the vector of gross 6utputs, X, the input-output transac-
tions . table, T, M and G — the vectors of indirect taxes, imports, and gross
value added, respectively.

© v Let .aij = :{—)1‘41 for j=1, 2, “Ju.ieynand i =1, 2, RUPRT
;i*épréscht ij};le:'pr'oportion of inpﬁt of the ith commodity required to produce
one unit of the jth commodity and similarly, ,

3 M and gj = & : : '

- 0j 05 Oj ,
- represent the proportions of indirect taxes, imports and gross .value -.addc}d,
.réspectively, to produce one unit of the jth commodity. Le‘t Pj be the price
_pér unit of the jth commodity, PRj, PLj and PGj the prices per unit of

f§ = ;mj =
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indirect taxes (i. e., tax rate), imports and gross value added, respectwcly,
of the jth comrnodlty We can rewrite the equation (1) as

=_Z'l aij. Pi 4 tj. PRj + mj. PLj + gj. PGj...... (2)

i=

In matrix notation, it is

P=A.P +J T. PR + M. PL + G.. PG

or P = (I-A")™' (T,. PR + M,. PL. 4 G,. PG)...... (3)

where I is a unit matrix of the same order as that of A; T,, M, and
G, are the vectors of t, m; and g;, respectively.

The effect of change in the prices of imports or indirect taxes or the
wage bill on the prices (Pj) can be estimated from equation (3). When the
prices of certain commodities (Pj) are changed then the output prices (P)
on the left hand side of the equation (3) are also changed. But the prices
of certain important commodities as stated earlier are administered by the
government. To study the impact of these prices, equation (2) can be

rewritten as
n—k

Pji= I ail.Pi+ z alj. Pl - tj. PRj -+ mj. PLj + gj. PGj......(4)

i=]

In matrix notation, it is

P = (I-A"))~! (B. Pk + T,. PR + M,. PL + G,. PG) oo (5)
where A, is a matrix of the order (n-k, n-k) and B is a matrix of coefficients
akj of the order (k, n-k). Changing the value of Pk from P (1) to P (2) and
keeping the other prices at the same level, we can work out the output prices
of other commodities. . Thus, the output prices of other commodities are
estimated using the above formula for a given level of administered prices
at two points of time from which the percentage increase in output prices
of other commodities is derived.

Results

The commodity X commodity inter-industry transactions table for 33
sectors is presented in Statement 1 while the input-output coefficient matrix
is in Statement 2. The coefficients in Statement-2, when read column-wise,
give the proportion of inputs from other commodity sectors going into the
gross output of the sector given in the column. Thus, the total of the elements
under each column gives the total input from other commodities while the
rest of the gross output is in the form of indirect taxes, gross value added
(1. e., net value added plus depreciation) and imports.

The administered prices which account for 14.9 per cent of the total
weight of the WPI of all commodities have a weight of only 4.5 per cent
in the GDP deflator (Statement 4). However, as stated carlier, the service
sector, the prices of which arc administered, viz., railway transport service
and communication, do not have any weight in thc WPI for all commoditics.
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Prices of petroleum products, iron and steel, non-ferrous metals and electricity
have a total weighit of 80.3 per cent in administered prices. During 1970-71
to 1983-84, admmstered prlccs rose at an average annual rate of 13.7 per
cent compared with a rise of 9.5 per cent in the aggregate WPI. The
annual rise is higher in administered prices than that observed in the price
index for all commodities throughout the period 1970-71 to 1983-84 with
the exception of three years (Statement 3). However, the rise in administered
prices forms only 27.1 per cent of the total risc in the all-commodities price
index between 1970-71 and 1983-84. ‘Among the administered prices, crude
petroleum and natural gas showed a significant rise in their prices (average
annual rise of 30.8 per cent) followed by petroleurn products (15.1 per
cent), coal and lignite (14.3 per cent), electricity (10.7 per cent), railway
transport service (10.5 per cent) and iron and steel (10.2 per cent).

The impact multipliers which indicate the direct and indirect effects of
imports, indircct taxes and other factor services on the prices of all 33
sectors arc presented in Statement 5. The assumptions underlying such
estimation are that (i) the input-output coeflicients are stable and (ii) the
rise in prices of inputs are passed on completely to the output prices. The
prices of commodities with administered prices are taken to be exogenous
and their likely impact on the prices of other commodities and the aggregate
price index is estimated. In other words, it is assumed that administered
+ prices of commodities affect the prices of outputs for which they constitute
inputs while, in turn, the former are not affected by the rise in their own
input prices. The relative impact multipliers are presented in Statement 6.

The direct and indirect effects of the administered prices on the aggregate
price index as also on the GDP deflator and the corresponding hypothetical
indices are given in Table 2.7 While the wholesale prices rose by 9.5 per
cent per annum during the period 1970-71 to 1983-84, the rise in wholesale
prices due to the increasc in the administered prices is around 4.4 per cent
per annum (given by hypothetical series-I). It indicates that nearly a half of
the rise in wholesale prices could have been due to therise in administered
prices. This proportion is, however, more than a half of the rise in wholesale
prices during the later part of the period viz., 1979-80 to 1983-84 (i. ec.,
6.3 per cent rise in administered prices compared with 11.3 per cent rise
per annum in wholesale prices).® The rise in wholesale prices attributable to

7. There are two series of hypothetical price indices. One is based on the weights in the
Wholesale Price Index. The other is compiled with reference to the weights in the GDP
deflator. In the construction ‘of the series the increases in administered prices only are
reckoned with. The prices of other commodities which are not administered remain
constant.

8, Similar results, using an updated version of the 1968-69 Table computed for 1979-80,
were obtained by Gupta S. P. and Srinivasan T. G, in their study on ‘Inflation and the
Role of Administered Prices’, published in Economic and Political Weekly, September
8, 1984,
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administered price rise was higherin 1973-74 (5.1 per cent), 1974-75 (12.1
per cent), 1979-80 (8.1 per cent), 1980-81 (10.1 per cent) and 1981-82 (7.9
per cent). These were the years in which the prices of crude petroleum
and natural gas soared to high levels. :

The GDP deflator 1ncreased by 9.0 per cent per annum, durmg 1970 71
to 1983-84. However, the rise due to administered prices was only. 1.9 per
cent per annum. Thus, the effect .of administered prices on. GDP - deflator
was-less than that on the aggregate Wholesale Price Index. 'The GDP deflator
accounts for the service sector also.. The lower impact is to be seen from
the standpoint of their weightin the GDP deflator which is- lower than that
in the Wholesale Price Index. The contribution of the administered prices
towards the rise in the GDP deflator was higher at'3.0 per cent during the
period 1979-80 to 1983-84 as against 1.9 per cent durmg the entlre pCI‘lOd
1971-72 to 1983-84. :

The direct and indirect effects of ‘administered prices on the prices of
dlfferent commodity sectors indicated by the hypothetical price indices are
given in Statement 7. The hypothetlcal indices of selected sectors and the
average annual rise in their prices during the perlod 1970-71 to 1983- 84 are
given in Table 3. The increase of 13.7 per cent per annum during the pCl‘lOd
of study in the combined index of all administered prices induced. the prices
of dlﬁ"erent sectors to rise significantly. The impact was notlceable on the
prices. of coaltar products which rose by 6.5 per cent due to rise in admmls-
tered. prices followed by machinery (4.6 per cent), cement (4.5 per. cent)2
transport equipment (4.3 per cent) and heavy chemicals (3.5 per cent).

Among the final demand categories, viz., private and pubhc final
consumptxon expenditures, gross fixed capital formation, change in stocks and
exports, the impact of administered prices was maximum on gross fixed capital
formatlon at 3.3 per cent compared with the actual increase of 10.6 per.cent
and on change in inventories at 3.3 per cent compared with the actual rise
of 9.1 per cent (Statement-8).° The impact on public final consumption
expenditure was also hlgh at 2.1 per cent in the total rise of 6.1 per cent.
_ However, the rise in prices of private final consumption expenditure was

lower at 1.1 per cent compared with the actual rise of 9.4 per cent. The
contribution of administered prices to the rise in prices of exports was at 2.2
per cent in a total rise of 9.6 per cent (measured. only for the period- 1970 71
to 1980-81 due to non-availability of data for 1981-82 and 1982- 83)

Stinimary and Condusions

- It is observed that while wholesale prices rose by 9.5 per cent pcr annum
dumng the reference period, the administered prices, with a weight of 14.9

“The actual ris¢ is worked out as the average of annual pcrcemagc increase for 13 yedrs.



IMPACT OF ADMINISTERED PRICES:® . - 247

per ‘cent in Wholesale Price Index, rosc by 13.7 per cent. Of the adminis-
tered prices, those of crude petroleum and natural gas, petroleum products,
and coal and lignite rose mgmﬁcantly It is ¢stimated thaf” néarly a half
'(46 6 per cent) of the rise in wholesale prices could have been’ due to the
rise in administered prices during the period of study. ‘However, this pro-
portion was higher at 55.8 per cent after 1979-80, the year of the second oil
shock. - While the weighted contribution of the administered prices on
wholesale prices is 27.1 per cent, the total of direct and indirect effects is
around 46.6 per cent, thus indicating that a sizeable rise in wholesale prlces
is attributable to the direct and indirect effects. The effect of the rise in
the administered prices on the national income (GDP) deflator appears to be
less than that on wholesale prices. This is due to the weight of admini-
stered prices in GDP deflator being lower than'that in the WPL." : There is,
therefore, a need to take into account the total effect on the general price
level whenever changes in administered prices are contemplated.

-~ It:may be added that the prices of inputs that go into these commodities
with administered prices, the prices of imports, international market prices
eV g.,-crude petroleum and natural gas) and the various costs relating to
infrastructure might have forced the government to some extent to increase
the prices of the commodities administered by them. However, the rise in
wholesale prices could have been steeper had the entire rise in input price
been completely passed on to output prices. For example, arise in the prices
of coal which is administered by the government, pushes up the prices of
commodities and services, such as coaltar products, railway transport service,
electricity, etc., since they use coal as their input.
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ANNEX

Aggregated Sector Classification of Input-Output Table, 1973-74

No.

Sector description

Coverage of 60 Sectors

e S = N ST

10.

11.
12.
13.
14.(
15.
16.
17.

18.
19.

20.
21.
22,

. All crops
. ‘Animal husbandry, etc.

. Coal & lignite*
Crudc petroleum and natﬁial gas*
.. Iron ore '
. Other minerals

. Sugar, etc.

. Textiles

. Wood and furniture

Paper

Leather

Plastic

Petroleum products*
Coaltar products
Heavy chemicals
Fertilizers*

Paints, etc.

Cement

Other non-metallic mineral
products

Iron and steel*
Non-ferrous metals*

Machinery

Food crops, cash crops, plantation crops, and other
crops (1 to 4)

Animal husbandry, forestry and logging, and
fishing (5, 6, 7) :

Coal and lignite (8)

Crude petroleum and natural gas (9)
Iron ore (10) ,
Other minerals (11)

Sugar, food, beverages and tobacco products
(12, 13, 14, 15)

Cotton textiles, wool, silk and synthetic fibre tex-
tiles, jute, hermp and mesta textiles, textile products
including wearing apparel. (16, 17, 18, 19)

Wood and wood products, furniture and fixtures
(20, 21)

Paper and paper products, printing, publishing
and allied activities (22, 23)

v Leather and leather products (24)

Plastic and rubber products (25)

Petroleum products (26)

Coaltar products (27)

Inorganic and organic heavy chemicals (28, 29)
Fertilizers (30)

Paints, varnishes and lacquers, other chemicals
and chemical products including pesticides (31, 32)

Cement (33)

Non-metallic mineral products (other than cement)
(34)

Iron and steel industries and foundries (33)
Other basic metal industry (36)

Metal products, agricultural machinery, industrial
machinery for food and textile industries, other
machinery, clectrical machinery, apparatus and
appliances (37, 38, 39, 40, 41)
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ANNEX— (Condd.) ’

No.

Sector description

Coverage of 60 Sectors

23.
24,

25.
2.
27.
28.
29.
30.

31.
32.

33.

Transport equipment

‘Miscellaneous manufacturing
‘industries . :

Construction

Electricity *

Gas and water Sppply

Railway transport service®
Other transport services

Storagge, cte.

Communication™®

Finance and real estate

Public administration

Railway transport and, other t:'aﬁsport equipment
(42, 43) N

Miscellaneous manufacturing industries (44)

Constl‘u(;tion (45)

Electricity (46)

Gas and water suppl}:{., (47)
Railway transport service (48)

Other transport services (49)

Storage and warchousing, trade, hotels and
restaurants (50, 32, 53) -

Communication (51)

Banking, insurance and ownership of d{{vellings
(54, 55, 56) ‘

Education and research, medical énd. health,
other scrvices, and public administration and
defence (57, 58, 59, 60)

* Commuodities/services with administered prices.

Figures in brackets are the sector numbers of the 60-sector classification.
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Table 3
Hypothetical Price Indices of Selected Sectors : Rise in
Sectoral Prices due to Increase in Administred Prices
Average
annual
Sector Weightf  1970-71 1982-83  1983-84 percentage
increase @
(1) (2) 3 (4) (5) (6)
1. Coal & lignite* 1,072 100.0  486.1  537.1 14,28
2. Crude petroleum and .
natural gas* 0.602 100.0 2021.0 1739.5 30,80
3. Iron ore - 0,156 100.0 121.2 123.1 - 1,62
- 4. Sugar, etc. ' 16,030 100.0  109.9  110.5 . 0.77
5. Textiles 11.026 100.0 114.3 5.7 113
6. Paper v 0.851 100.0 121.2 . 123.3 1.63
7. Plastic : 1,207 100.0 121.1 122.7 1.59
8. Petroleum products* 4,912 100.0 517.8 537.7 ‘15. 11
9. Coaltar products v 0.075 100.0 211.6 224.1 6.49
10. Heavy chemicals ) 0.726 100.0 156.0 155.9 3.46
11. Fertilizers* 1.252 100.0 271.7 267.7 ©.9.95
12. Paints, etc. _ 3.570 100.0 128.6 129.3 2,01
13. Cement 0.703 100.0 167.0 175.2 4.45
14, Other non-metallic mineral _.
products 0.712 100.0 122.6 126.0 . 1.80
15. Iron and steel* ‘ 3.473 100.0 386.0 415.7 - 10.16
16. Non-ferrous metals* 1.178  100.0 ~ 316.0 ~ 337.9  10.25
17. Machinery ’ 6.368  100.0  170.5  177.0 - 4.56
18. Transport equipment 1.673  100.0  163.6  172.8 - 4.33
19. Miscellaneous manufacturing _
industries 0.546 100.0 141.4 145.5 02,92
20. Construction —  100.0 1385 421 2.75
21. Electricity* 2.400 100.0  313.4 365.5 10.65
22. Gas and water supply — 1000 1341  138.4 2.54
23. Railway transport service* —  100.0 2643  350.0  10.53
24. Other transport services — 100.0 133.0 134.9 2.45
25. Communication®. ) — 100.0 223.3 237.5 7.02
£ °_In Wholesale Price Index. @ For 1983-84 over 1970-71,
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Statement 4
. Sectoral Weights in Wholesale Prices .and Gross Domestic Pi;oduct
(Percentages)
Sector ‘Sectoral Weight in
- WPL ~GDP
1. All crops 32,373 43.635
9. Animal husbandry, ctc. 8,047 6.169
3. Coal and lignite 1.072 0,444
4. Crude petroleum and natural gas 0.602 0,166
5. Iron ore . ° - 0.156 10,076
6. Other minerals .10.489 10,932
7. Sugar, etc. '16.030 1,509
8. Textiles 11.026 - 3,068
9. Woodand furniture - 0.174 0.562 -
10. Paper 0.851 ©0.557
11. Leather 0.385 10279
12. Plastic 1.207 10.259
13. Petrolenm products .4.912 0.1z
4. Coaltar products 0.075 0.060
15. Heavy chemicals 0.726 10.193 -,
16. Fertilizers 1.252 0175
17. Paints, etc. 3,570 - 1.028
18. Cement , , 201703 . 0079
19. Other non-metallic mineral products - 0.712 ;12005
20. Iron and steel 3.473 0895
21. Non-ferrous metals 1178 0.112
22. Machinery . 6,368 - 2:373
23. :'I'ransp‘ort cquipxﬁént_ 1,673 . 0.937
24, Miscellaneows manufacturing industries 0.546 0.737
25. Construction — 4.477
26. Electricity 2.400 0.880
27. Gasand water supply — - 0.098
28. Railway transport service — 1.087
29. Other transport services — 2.988
30. Storage, cte. — 11.295
31. Communication - 0.584
32. Finance and real estate — 5.314
33. Public administration — 8.615
All Comxmodities 100.000

100. 000

WP : Wholesale Price Index
GDP ¢ Gross Domestic Product
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Review Article

DEBT-EQUITY RATIO

Much debate has taken place in recent years in
of availability of resources both for working capital and investment, parti-
cularly in respect of private sector. As s the case with any controversy,
two extreme positions have emerged from this debate. At one end is the
view that there is no ‘resources crunch’ at all, that there is excess liquidity
in the lending system and that it is up to the industry and trade to pick up
these funds'. At the other end is the argument (which is regarded as the
view of the private sector) that given the state of the capital market and the.
inability of the corporate sector to generate internal resources to the extent
required, there is a paucity of resources particularly for investment and that
the corporate sector has no choice but to depend on institutional debt to a
large extent. Essentially, the debate boils down to the important question :
what should be the role of external funds or debt vis-a-vis the role ‘of owned
funds or equity, In investment or capital formation in the private sector ?

India on the question

The relative roles of external and internal funds in financing investment
of business enterprises differ from country to country depending upon the
state of the capital markets, ability to generate internal surpluses, investor
preferences, availability of institutional finance, Government policies and
the level of savings and their investment in financial assets. This is well
illustrated by two books on the subject of debt and equity, which became
available recently and which form the theme of this review. The frst
entitled “The Changing Role of Debt and Equity in Financing US Capital
Formation” is a publication by the National Bureau of Economic Research
(NBER), onc of the leading American institutions undertaking policy
research and the other entitled ‘Report on A Study of the Debt-Equity Ratio

- Norms’, published by the Management Development Institute (MDI), New
Delhi. It is a coincidence that both the publications happen to be reports
undertaken by the respective organisations. The NBER study is a project
report edited by Benjamin M. Friedman and published in 1982 by the Univer-
sity of Chicago Press, The MDI study, published in 1978, is an enquiry
undertaken by Dr. B, K. Madan, (the then Chairman of MDI) at the

request of the Government of India, Ministry of Finance, Department of
Economic Affairs.

-

The American Experience

The NBER study should be placed in proper perspective so that the
reasons for the choice of a specific subject like the role of debt-equity ratio

1 P. K. Kaul, former Sccretary, Ministry of Finance, in his address to the Conference of
Company Sccretnrics, New Delhi.  Reported in Financial Express, Ausust 19, 1984,
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hecome clear.  Economic thinking in the U.S. has ahvays emphasised the
central role of the fixed capital in the production process and for this reason
public policy discussions in U. S. centred round the neecd for increased rate
of capital formation. Even in advanced cconomics like the U.S., with
highly developed financial markets, capital formation is not just the alloca-
tion ol physical resources but the allocation of financial resources also;
because, every physical investment decision has its financial counterpart. It
needs to be recognised that financial and physical aspects of capital formation
are interrelated and that a given financial environment affects in an impor-
tant way the volume and composition of capital formation that takes place
in the economy. In the American context, the financial influences on capital
formation are so many, so varied and so pervasive that it is necessary to
focus attention on a specific aspect of financial capital formation. Hence

the particular interest in debt-equity ratio,

The NBER study, which comprises six research papers, adopts comple-
tely a market perspective in the sense that it focuses attention on market
mechanism and relationships between expectations, risks, returns and market
prices. This approach is natural in the context of the American free market
philosophy. The first paper entitled “Inflation, Resource Ultilisation and
Debt-Equity Returns” by Patric H. Hendershott, provides a background
for portfolio decisions concerning investment of funds as between equities,
short-term debt and long-term debt. He analyses the effects of inflation on
the relationships among returns on securities, particularly equities versus
bonds, and comes to the conclusion that increased inflation and the accom-
panying uncertainties in the economy contributed to the modest rise in vields
on new debt issues relative to those on equities.

The second and third papers by Burton G. Malkiel and Zvi Bodie deal
respectively with “Risk and Return : A New Look™ and “Investment Stra-
tegy in an Inflatiorary Environment”. In the view of the reviewer, the
third paper should have followed the first, hecause of the interrelated nature
of the two papers. Under the present arrangement, the sccond paper scems
to interrupt the thought sequence of ihe first and third papers. The paper
by Zvi Bodie is based on the basic premise that what is of concern to an in-
vestor (whether a household, institution, insurance company or pension
fund) is the real value of investments in terms of purchasing power.  From
this point of view, Bodie presents the analytical framework for formulating
investment decisions in the context of inflation, examines the hisorical
record of rates of recurn and derives estimares of alternative risk-return trade-
offs.  "The second chapier fpaper by Malkiel o which deals with risk and
return, also draws on the historical evidence, explain, the fundamentals of
asset-pricing theory and takes o fresh ook ar the relationship between rik
and romrn using some nnexploree mcasuies of risk s for imstance, the Capital-
NAoset Pricing NModel (CAPN, which foenses attention directlc on what part
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of a sccurity’s risk could he climinated by diversification and what part
could not.

The tmpact of inflationary environment, the performance of U. 8. non-
financial corporations, the market's valuation of their securitics and relative
rates of return are all reflected in the changing balance sheet relationships
in the U. S. manufacturing sector, which is the theme of the fourth paper by
John H. Ciccolo. This paper documents the trends in the sources and uses
of funds, market valuations and rates of return for a sample of U. S. manu-
facturing companies during 1926-77. In the fifth chapter, Martin Feldstein
deals with private pensions as a form of corporate debt.  In the U. S. pension
benefits of employecs represent a greater liability of the corporations than
their conventional debts like bonds, bank loans and commercial paper.  For
this rcason, Feldstein focuses attention on pensions as a corporate liability
and its effect on equity values. The final chapter which is contributed by
the editor, Benjamin M. Iriedman, brings out the relationship between
debt and economic activity in the American context.  The interesting con-
clusions of Fricdman’s paper are that the otal U. S, debt has horne a stable
relationship to cconomic activity while the two components of debt, i.c.,
private sector debt and public sector debt, have not and that the stability
of debt-to-income relationship has several implications for policy. In fact,
Friedman’s paper coming at the end is a summing-up of the role of debt in
American cconomic activity.

American Experience : Policy Aspects

The six papers making up the NBER report have atiempted to look,
from various angles, at the role of debt and equity in capital formation of
the U. S. corporate sector. It would, therefore, be useful to bring them
together to form a coherent whole so that the policy aspects of the American
experience hecome clear. The essential point to note, as mentioned earlier,
ts the free market {ramework in which allocation of resources, both physical
and financial, take place and in which debt and equity secutiries are issued.
traded and priced. In this framework, the NBER report attempts to answer
two important questions and these are : how have the markets priced
corporate cdebt and equity and how has the corporations financing pattern
responded in this environment, ic., the interaction between the market
mechanism and corporate financing decisions.

The American expericnce shows that market pricing of debt and equity
is influenced by inflation and inflationary expectations and uncertainty and
risk including inflation risk.  Generally, debt securities offer a guaranteed
nominal retwrn but an uncertain real rate. If the future rate of inflation
were known, the expected veal rate can be estimated.  However, in an
environment of inflation and of uncertainty about future inflation. real rates
ave highly uncertain and sometimes negative. I this situation, debt instru-
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ments become riskier and less attractive to the investors, leading to greater
reliance on equitics by the American Corporate Sector. This affects market
pricing of bonds vis-a-vis equities, resulting in a premium on the latter,

The investment strategy in an inflationary environment has necessarily
to be different. The central concern of the new investment strategy is the
real rate of return. While inflation-hedging assets are a good alternative, a
proper balancing of risk and return in a given portfolio should prove effective.
This means a movement along the risk-return trade-off curve ranging between
minimum-risk investment and maximum-risk strategy. This would, also
mean that risk-rcduction techniques should go well beyond the time-honoured
maxim of diversification of the portfolio. It is worth referring here to the
risk model called Capital Asset Pricing Model (CAPM) which classifies the
risks into two : systcmatic risk and unsystematic risk — the former, also
called market risk, not being amenable to diversification. Perhaps, the

quest for better risk measures will continue.

The historical data relating to the balance sheets of U. S. non-financial
corporate sector for the period 1926-77 shows that (a) during the war and
pré-war periods, debt financing represented an adjustment towards more
normal pre-depression levels; (b) the post-war trend was towards external
sources of funds and (c) the increasing importance of debt in the capital
structure of an ‘average’ corporation. While the inflationary environment
in recent years may have provided a strong incentive for those with taxable
income to increase their indebtedness, the available data suggest that the
increase in reliance on external sources of funds reflects the decline in un-
distributed profits-and that debt increased primarily at the expense of pre-
ferred stock. Notwithstanding these developments the debt-equity ratio of
the U. S. corporate sector is between 1:1 and 1:2, which is much lower than

in Europe, U. K. and Japan.

The relatively low debt-equity ratio in the U. S. corporate sector has to
be viewed in the context of the role of debt in the economic activity of the
U. S. It has been mentioned earlier that the total U. S. debt has borne a
stable relationship to economic activity while those of private and public
sector have not. In fact, the stability of the relationship in the aggregate
seems to be the result of contrary movements in the two debt components.
For instance, the increase in corporate indebtedness relative to income 1is
accompanied by a decline in federal government’s indebtedness relative to
income. This seems to raise the question whether there is “crowding out”
of private investment by debt-financed government spending. While the
“crowding out’ effect cannot be ruled out, two other factors also seem to
have contributed to the low debt-equity ratio of the U. S. corporate sector.
The first is that in a situation of increasing debt, both public and private,
debt and equity securities become less substitutable and that this causes the
private scctor to shift from debt to equity financing. T'he sccond is that
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though the U. S. corporate sector has raised funds from external sources, in
doing so it has increasingly relied on short-term instruments. In short,

lenders or investors’ preferences influence the debt-equity ratio of the U. S.
corporate sector.

The Indian Situation

In contrast to the American experience that market forces considerably
influence the relative proportions of debt and cquity in the capital structure
of U. 8. corporations, debt-equity ratio in India is determined in a hxghly
regulated financial framework. In fact, like many other indicators in the
Indian economy, the debt-equity ratio is also highly ‘administered’. What
is more important is that the ratio is administered by different authormes,
with different definitions and for different purposes. Thus, while the legal
and operational basis of the debt-equity ratio in India is provided by the
Capital Issues (Control) Act of 1947 and the rules and regulations framed
thereunder, the financial institutions at the national and state level have been
applying their own norms for determining the debt-equity ratio. Conse-
quently, there is no one debt-equity ratio which could be a guide to the over-
all position of debt relative to equity. On the other hand, there are several
debt-equity ratios which differ from one industry to another and from one
unit to another within the same industry group, deperding upon whether
or not the unit is capital-intensive, or large-sized or new.  'While a number
of debt-equity ratios reflects the flexibility with which these are administered,
this has also resulted from exceptions made to the general ratio of 2:1 laid
down by the Capital Issues Control; too many refinements and interpretations
of the concept of debt and equity and the variety of industries coming into
existence as part of the development process. The position is further compli-
cated by the role of public sector in industrial development, which added
a new dimension to the problem. Another important aspect of the Indian
situation is the predominance of the institutional debt in the debt-equity
ratio of the Indian corporate sector; and this is primarily due to the institu-
tionalisation of industrial finance, particularly term-finance. In short, the
complex range of debi-equity ratios prevailing in the couniry is indeed a maze.

MDI Report

The MDI Report on the debt-equity ratio prepared by Dr. B. K. Madan
is a journey through this maze. Requested by the Government io carry out
a detailed study of the debt-equity ratio norms followed by the financial
institutions, Government agencies and others and to make suitable recommen-
dations, the MDI Report, though a one-man-show, has attempted a com-
prehensive analysis of the existing position in order to arrive at some re-
commendations. The MDI Report deals with the problem of debt-equity
ratios as prevailing in the private sector of industry and as applied by the
various authoritics while considering the applications of entrepreneurs for
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approval of the capital structure and pattern of financing. 'The method of
enquiry followed is the questionnaire method supplemented by meetings for
clarifications of points and issues, with various agencies. In the absence of
any indication about the number of institutions, individuals, associations
and Government agencies addressed by the MDI, it is difficult to know how
cornpletc is the coverage of the enquiry or the information received. This
is, however, taken care of by the comprehensive data on company finances
published by the Reserve Bank and other national level financial 1nst1tut10ns
on which MDI Report draws heavily for its analys.1s

The MDI Report consists of six chapters, the first is introductory and
the last summarises the main conclusions and makes recommendations. The
remaining four chapters deal with the subject of debt-equity ratio as such.,
Chapter 2 of the Report sets out the legal and operational basis of the debt-
equity norm as indicated by the Capital Issues Control and as applied in a
flexible and pragmatic manner by the financial institutions. It also deals
with the evolution of these norms over the years since the late fiftics and the
impact of the second Five Year Plan and the MRTP Act on the ratio. The
over-all objective of the norm, as the Report points out, is to ensure a préper
balance between borrowed funds and owned funds of an enterprise and to
avoid the erosioni of profitability due to disproportionate debt burden and
thus enable the concern to service both the share capital and debt. Chapter
3 reviews and analyses. the actual experience of the national and State level
financial institutions in regard to the debt-equity ratio of the projects financed
by them, so as to bring out the factors underlying the variations in the debt-
equity ratio. This chapter of the Report gives a detailed account of debt-
equity norms, as applicd by the financial institutions, with reference to the
industry, size of the project, whether the project is new or in the nature of
expansion, diversification or modernisation or whether the project is located
in a backward area. This is a factual analysis and is informative, though

highly descriptive.

The Report surveys in chapter 4 the practice of industry generally with
regard to debt-equity ratio as a relevant background for Chapter 5 which
addresses itself to the major issues relating o debt-equity norm. As part of .
the background, Chapter 4 also reviews the developments in other related
activity i.e. capital issues and the capital market. Accordingly, this chapter
presents, in the first three sections, analyses of the trends in debt-equity
ratio, trends in capital issues, project costs and sources of finance and the
rends in the capital market. In the final section of this chapter the experience -
abroad in regard to debt-equity ratio is briefly indicated. In Chapter 5,
the case for debt-equity ratio norms is considered in detail. The chapter
starts with the rationale of the debt-equity ratio and, after considering the
relative advantages of debt and equity, attempts to deal with such questions
as : should there be a debt-cquity norm ? Should the present norm be
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altered. ? Could there be a multiple (i.e. industry-wise) debt-equity norm ?
Could we think in terms of such devices as moving debt-equity norm or gross
debt-equity ratio ? These various questions are discussed in depth so as to
point out the difficulties in arriving at simple and straightforward answers.
Towards the end of Chapter 5, the Report makes the important and interest-
ing observation that no study dealing with debt-equity relationship should
omit a reference to the long-term factors operating on the ratio and to the
elements of climate for debt and equity which are rclevant to the capital
structure of an enterprise. ‘

In the final chapter, i.e., Chapter 6, the main conclusions of the study
together with the recommendations are presented in 29 paragraphs running
over six pages. Considering that many of the points are interrelated, we
present here only the more imporiant ones. (i) The study hasdisclosed
that the general debt-equity ratio norm of 2:1 has been in operation as a
general guideline rather than as a rigid or inflexible rule, for assessing the
capital structure of companies for purposes of increasing capital or for finan-
cial assistance. (i) On the basis of facts there is hardly a case for upward
shift of the norm. It is also not practicable or desirable to formulatc a mul-
tiple norm varying according to industry. Nor is there any necessity at this
stage to introduce new norms such as gross debt-equity etc. (iii) More atten-
tion to various inhibiting factors over and above the debt-equity norm, is
desirable to achieve the same objective of affording 2 higher ratio. Thus, for
instance, it is more difficult to_comply with requirements of promoter’s con-
tribution than with the debt-equity ratio. In this situation a change in the
debt-equity norm would be of no avail. Again, in the case of small-scale
industries, their problems go well beyond the scope of debt-equity ratio.
(iv) It is desirable, for the sake of uniformity of operation of the ratio and
avoidance of differential treatment of a project by different agencies, that
the definition and method of classification of debt followed by various agencies,
are the same. (v) The Government should not look upon the problem of
debt-equity ratio in isolation but in the context of totality of palicies which
aim at improving the methods of financing new investment in the private
sector. Thus, for instance, an increase in institutional debt of the corporate
sector should necessitate the initiation of remedial measures for the capital
market. (vi) Finally, an in-depth study of the interest rate structure and
also the corporate tax system can help in developing the market, rather than
the institutions, into a more effective source of funds of the kind required.

MDI Report and After

\

Much water has flown under the bridge since the appearance of the MDI
Report on dcbt-equiiy ratio in January 1978. The Indian capital market
underwent significant changes since 1974-75 as a result of a series of policy
measures taken by the Government and also due to the necessity for the capital
market to adjust itself to challenges from its growing size and diversification.
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The Government has, from time to time, taken steps to encourage new issue
activity. It has also initiated measures to bring about a diversification in the
availability of a range of financial assets both by improving the yield and other
facilities, A varicty of measures were instituted to widen the share owner-
ship, such asissue of guidelines for listing of shares on stock exchanges and
prescription of procedures for allotment in a public issue of shares. Starting
with guidelines for issues of rights debentures in 1978, the Government has
tried to make investments in debentures attractive in terms of yield, maturity
and liquidity. Other important developments contributing to significant
changes in the capital market have been : a considerable rise in the operations
of financial institutions, tapping of non-resident funds for investment in shares
and securities, dilution of equity under FERA and market innovations such

as convertible debentures, etc.

The impact on the Indian capital market of the Government measures
and the market innovations has been impressive. The role of the capital
market has been both widened and strengthened. Capital raised by compa-

“nies through issue of shares and debentures, which was stagnant around
Rs. 100 crores a year during the sixties and up to late seventies has shown a
spurt—the annual average for 1981 and 1982 being Rs. 340 crores. This
quantitative growth is accompanied by qualitative changes in the capital
market. Thus, for instance, the enlarged activity in the primary market
encouraged the development of the secondary market as well. The quanti-
tative growth of the capital market also reflects the increase in the capacity of
investors to absorb large issues of securities of the private corporate sector. .
The over-all effect of the incentives to and innovations in the capital market
has thus been to enhance the ability of the investors to bear risk.

There have also been interesting trends in the capital structure of the
private corporate sector, as e€pitomised by the debt-equity ratio, since the
publication of the MDI Report. Subsequent to 1974-75, up to which the
MDI Report presents the data, there has been an upward shift in the debt-
equity ratio. Computations based on RBI studies of company finances
indicate that the debt-equity ratio in respect of 18 industry groups in the
private sector, has been rising over the years in the case of many industry
groups. Thus, the over-all debt-equity ratio for the 18 industry groups,
which was 2.13 : 1 in 1974-75 rose to 2.84 : 1 in 1977-78 and remained
around that level in 1980-81. The number of industry-groups in respect
of which the debt-equity ratio was above the norm of 2 : 1 rose from 7 in
1974-75 to 8 in 1977-78 and further to 10 in 1980-81. 'This trend of general
upward shift in debt-equity ratio has probably .continued beyond 1980-81
(as the ratios could not be computed for want of time). The general upward
shift in the debt-equity ratio since 1974-75 seems to have resulted from a combi-
nation of factors operating in the economy, particularly the industrial sector—
the more important of these being inflation pushing up project cost, shift
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towards capital-intensive projects and also projects involving high-level
technology, policy changes move favourable to debentures and also the popu-
larity of convertible debentures with the investing public.

Policy Issues

The MDI Report is good as far as it goes. But how relevant is it to the
developments that have taken place and are taking place in the capital market
and in the financing of industrial investment ? The Report is well-docu-
mented and provides a good historical perspective but it contains little by way
of prognosis. After a detailed discussion spread over four chapters, of the
various aspects of debt-equity ratio, the Report ends up in making out a case
for status quo, with some relaxations here and there. Thus, the Report
could not mentally get out of the regulatory framework built over the decades
in respect of the ratio; nor could it envisage a situation when we may have to
do away with any ceiling on the ratio. The whole approach of the Report
has been to take the ratio of 2 : 1 as given and build around this a case for a
variety of considerations to be kept in view while dealing with the adjustments
in the norm."

The norm of 2:1 was fixed some decades ago and it was fixed only as a
broad guideline. To insist on strict adherence to this is neither desirable
nor practicable. In reality, industry-wise or unit-wise debt-equity ratios
far exceed the norms fixed and this is unavoidable, given the project costs,
"kind of technology used, the size as well as the capital intensive nature of the
project and the availability of risk capital. Besides, a given debt-equity
ratio is not a fixed quantity and it tends to decline over time as, otherwise,
the project financed may not be regarded as viable. The financial viability
of a project is reflected in the cash surpluses it generates and in the progressive
liquidation of its debt obligations. It must be noted that debt ratio analysis
is essentially a static analysis based on balance sheet, which itself is a static
presentation of the financial conditions of an enterprise. These ratios do
not indicate the “debt-worthiness” of a firm which lies in its ability to repay
both principal and interest. In other words, a gwen debt-equity ratio, ‘to
be meaningful, should be viewed not as a norm per se but in relation to
its debt-servicing ability.

The question is whether the debt-equity norm should operate as a cons-
traint or as a supplement to risk capital. No doubt, the present norm is
being applied in a flexible manner. However, given the need to step up
investment for rapid industrialisation, the debt-equity norm should facilitate
capital formation. The experience of quite a few leading companies shows
that the current debt-equity norm is operating more as a constraint. Thus,
Tata Steel, Gwalior Rayon, TELCO, ITC, ACC and other leading com-
panies are unable to borrow, beyond a limit, purely on the basis of their
present debt-equity ratios. This presents problems to growth-oriented com-
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panies which have expansion and diversification plans. In the present con-

text of the need to speed up industrialisation, a more liberal approach could
be taken as regards the role of debt particularly in a situation where the flow
of risk capital is not adequate in relation to requirement. On the basis of
the facts, past experience and future needs of industrial investment, there-
fore, there is a casc for a fresh approach to the problem of debt-equity ratio.
The Seventh Plan targets for the private sector of industry call for substantial
investment and this cannot be achieved entirely by internal accruals of the
corporate sector. Again, the corporate sector cannot take advantage of the
liberal economic and industrial policies initiated by the new Government
recently, unless adequate financial resources become available. :

The new approach to the question of debt-equity ratio should be in the
direction of greater liberalisation of the ratio. This may be achieved not
by relaxing or modifying the present norm but by evolving a new approach.
The new approach indicated here has two aspects. The first is to have different
debt-equity ratios for different industry groups, based on the type of techno-
logy generally used, the quantum of capital normally required, the gestation
lag, its position in the industry (i.e. priority rating) and the viability of the
project. Thus viewed there would be different norms for different industries,
Le., iron and stecl, chemicals, paper, cement, shipping, cotton textiles,
cdible oils, sugar etc. There should be no difficulty in operating multiple
ratios, as, in actual practice, there will be only one norm for each industry-
group. These group norms could be suitably adjusted, if necessary, in the
case of individual units within the industry-group. This is much better than
having one norm on paper and making several exceptions. :

The second aspect of the new approach suggested here is : should we
have a ceiling at all ? This may sound radical but is more in line with the
economic liberalism that is being enunciated by the new Government. Given
the view that efficiency, productivity and economic costs. and prices should
characterise the production process, we are fully justified in extending these
concepts to allocation of financial resources which is only a counterpart of
the allocation of physical resources. Once this freedom is given, the per-
formance of the corporate sector and its financial viability, both actual and
potential, will be the major influences determining not only the balance
b:tween debt and equity but also the relative prices of debt and equity securi-
ties. Once this process comes into being, debt-equity would no longer be
an administered ratio. In this context, the experience of U. S. and Japan is

worth noting.

Liberalisation of the debt-cquity ratio cither in the form of higher ratios
or in its radical aspect nced not necessarily mean a lowering of promoters’
stake or a greater demand for institutional debt. The capital market seems
to have developed sufficient resilience to provide not only debt capital but
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equity capital as well. The capacity of the Indian corporate sector to absorb
large amounts of debt and equity also seems to be rising.

Some Minor Comments

" It would have been much more enlightening and useful if the NBER
Report had included all the 14 papers forming the project, instead of only
the six selected papers. In that case we would have had a full picture of the
role of debt in capital formation in the U. S. corporate sector. Itis true that
the introductory chapter by the editor refers to these 14 papers; but that is
only a summary. Surprisingly, there is a printing error on page 16 in the
second line of paragraph 1.2. The word ‘‘inflation” should have been
“‘deflation’’, as every one knows that during 1930-32 there was no inflation
at all.

The MDI Report makes a heavy reading as the drafting of the entire
Report is too involved. Probably this could not be helped as the entire
Report seems to be the work of one individual. In this Report-also there
is a printing error on page 52, paragraph 4.36 in the sixth sentence, It
should be ‘“over-loaning”, and not ‘“over-loading’’ as printed here, though
it adds a sense of humour to the Japanese ratio ! It is a pity that the MDI
Report fails to make a reference to three pioneering articles on debt-equity
ratio. The first is the article entitled “Rationale of Debt-Equity Ratio” by
M. J. Panicker published in Industrial Researcher, Vol. I. No. 1, April
1974, the second “Debt-Equity Mix” (two articles) published in the Econo-
mic Times (September, 1975) by R. M. Srivastava and the third entitled
“Debt-Equity Ratio’’ published by the reviewer in the Reserve Bank Staff
Occasional Papers Vol. I, No. 2, December 1976. This is pointed out just
to remove the likely erroneous impression that the MDI Report is the first
study of this subject.
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