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The paper cxamincs the various macroeconomic impacts of fiscal deficit in India
with special ecmphasis on the naturc of rclationship between deficit, cxternal
balance and monetary growth. The macro model developed in the paper provides
an integrated framework to study the various dimensions of fiscal deficit and in
this context to cvaluate different policy options for maintaining sustainable internal
and external balances in the Indian economy. The policy simulation results reveal
that fiscal deficit in general results in widening of current account deficit in the
balance of payments, although this oulcome critically depends on how the deficit is
financed. In the case of monetary financing scenario, the price and income effects
reinforce cach other, leading to a deterioration in the external balance in the short
run as well as in the long run. Thus, in any effort to maintain a sustainable
balance of payments situation, domestic economic policy aimed at maintaining
absorption and prices at appropriate levels has an important role to play. The pa-
per observes that resort to deficit financing to promote public investment and
growth involves costs in terms of loss of control on inflation. Even when the
deficit is financed by borrowing from the market, a prudent limit for such
borrowing becomes essential.

Introduction

The external dimensions of the fiscal deficit have been a con-
cern to the policy makers in developing countries. An endemic
deficit in the external current account and a domestic saving-invest-
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ment gap, or what may be referred to as the twin gap problem,
are the typical outcome of development strategies that depend on
budget deficits on a continuing basis to promote domestic capital
formation and growth. While a moderate government deficit corre-
sponding to a sustainable current account gap may be desirable in
building up domestic capital formation, a persistently large fiscal
gap however, may turn the external payment situation unsustainable.
Persistent high levels of current account deficit poses both a short
term risk and a long term problem. To the extent that it generates
an unfavourable market sentiment, the adverse effects on interest
rate and exchange rate could turn the domestic policy
unsustainable. The long term problems manifest through increased
debt service payments, erosion in the long run investment prospects
and a sustained loss of confidence in the economy. It is in this
context that the measures to reduce domestic absorption and im-
prove public saving constitute important policy ingredients of the
adjustment towards creating a sustainable balance of payment

environment. '

The interrelationship between the fiscal deficit and external bal-
ance is evident from the following national income identity which
links domestic saving - investment gap to the current account gap
in the balance of payments.

X-M) = Y-(C+I+G) = (Sg—Ig) + (SP-IP) ' (1)

The above identity states that the current account deficit (X-M)
is the excess of domestic absorption i.e. consumption (C), invest-
ment (I) and government expenditure (G) over income (Y); or
stated differently, foreign saving equals the sum of the saving and
investment gap of the public sector (S, - 1) and that of the pri-
vate sector (S - I) It is obvious therefore, that policies that re-
duce private sdvmgs and increase budget deficit lead to a deterio-
ration ‘in current account deficit. While equation (1) is an ex-post
accounting ‘identity and has to be satisfied for each period, the ac-
tual dynamics of the transmission of a fiscal deficit to the external
current account needs to be worked out by identifying the routes
through which domestic economic variables affect the external sec-
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tor. The theoretical and empirical literature on transmission mecha-
nism in the open economy context have made considerable progress
over the years. Beginning with the basic Keynesian and absorption
models, the empirical research in this area has proliferated in many
directions to account for the complex behavioural interactions be-
tween public and private sectors as also among the various sectors
within the economy, both in the static and intertemporal framework
[see for example Polak (1957), Crips and Godley (1976) on Cam-
bridge Economic Policy Group (CEPG) model, Khan and Knight
(1981), Frenkel and Razin (1987), Haque er al (1990), Bartoli
(1989) and Mansur (1989)]. The subject has also received a fair
amount of attention in India in the context of the on-going
stabilisation and structural adjustment programmes [Rakshit (1991),
Mohanty and Joshi (1992), Sau (1992), Bhattacharya et al (1994),
Rangarajan (1994), Rao and Singh (1995), Krishnamurty and Pandit
(1997) and Mohanty (1997)].

- This paper outlines an empirical model for the Indian economy
to study the dynamic interrelationship between the internal and ex-
ternal balances in the economy. The model covering the period
1971-72 to 1993-94 provides an analytical framework for tracing
the income and price routes of adjustment from fiscal deficit to
current account deficit in the balance of payments.. The main link-
ages in the model are as follows. Fiscal deficits increase the aggre-
gate demand level in the economy and may influence output (in
the absence of supply constraints), disposable income, consumption
and investiment, thus raising the import demand at each stage of
transition. Given the availability of borrowed resources from non-

-monetary and external sources, a part of the deficit is financed by
resorting to borrowing from the Reserve Bank. The stock of
money therefore evolves endogenously through the feed-back from
reserve money which varies with the changes in fiscal deficit. The
money stock along with output determines the price level in the
economy, which in turn determines the relative prices of imports
and exports. To the extent that the nominal exchange rate deviates
from its full purchasing parity level, given the domestic and world -
price levels, fiscal deficit financed by money creation leads to ap-
preciation of real exchange rate, leading to a rise in imports and
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decline in the competitiveness of exports. The resulting current ac-
count deficit creates a financing need and increases the stock of
external debt and interest payment, reinforcing the initial deteriora-
tion in the current account balance. A further source of transmis-
sion may stem from the changes in the financial balance of the
private sector which is behaviourally .linked to the government defi-
cit. The prototype model is simulated to conduct certain counter-
factual experiments on the -policy implications of an increase in fis-

cal deficit.

The rest of the paper is organised as follows. Section I
presents a discussion on the trends in government finances, mon-
etary and real sectors and external balance. Section II outlines the
analytical framework and the major features of the model. Section
III presents the empirical estimates of structural parameters, while
Section IV outlines the complete model and its simulation perform-
ance. The results of policy simulations are discussed in Section V,
followed by concluding observations in Section VI.

Section I :
Trends in Major. Economic Indicators during
1970-71 to 1993-94

The fiscal balance of the public sector during 1970s and 1980s
showed ‘a distinct deterioration. Total current revenue of the public
sector including the savings of departmental and non-departmental
public enterprises, which increased from 14.4 per cent of GDP in
1970-71 to 22.8 per cent in 1990-91, came down to 22.2 per cent
in 1993-94. At the same time, total public expenditure which ex-
panded from 18.0 per cent of GDP to 31.6 per cent of GDP be-
tween 1970-71 and 1990-91, saw a little more than one percentage
point decline to 30.2 per cent in 1993-94, following the expendi-
ture ‘adjustment measures initiated since 1991-92. Public sector fis-
cal deficit, defined as the excess of public sector expenditure on
consumption, transfer payment and investment over the current rev-
enue (as in the National Account Statistics) increased from 3.6 per
cent of GDP in 1970-71 to 8.8 per cent in 1990-91, but fell to
below 8 per cent on an average in the next three years.! Alongside
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the increase in resource gap, the composition of government spend-
ing underwent a major change during this period. While govem-
ment consumption increased from 8.8 per cent of GDP in 1970-71
to 11.2 per cent of GDP in 1993-94, that of transfer payments
rose almost four times from 2.7 per cent to 10.4 per cent of GDP
during this period. Gross investment of public sector, on the other
hand, leap-froged from 6.5 per cent of GDP to 9.7 per cent of
GDP in 1990-91 before declining steadily to 8.6 per cent in 1993-
94 and its gross savings declined from 2.9 per cent of GDP in
1970-71 to 0.6 per cent in 1993-94,

In the monetary sector, the broad money stock (M3) grew by

an annual average rate of 17.4 per cent during 1970-71 to 1993-94

which was essentially brought about by an annual average increase

of 15.4 per cent in the outstanding Reserve Bank credit to the

government. The annual average inflation rate was placed at 8.8 per

cent during this period with the highest inflation rate being recorded

at 252 per cent in 1974-75 and the lowest being a negative of -

1.1 per cent in 1975-76. During the period 1970-71 to 1993-94,

real GDP at factor cost grew by an average rate of 4.3 per cent,

marked by two years of negative growth in 1972-73 and 1979-80,

and the highest growth of 10.6 per cent in 1988-89. Private sector

economic behaviour in terms of its consumption and investment-
pattern revealed certain notable changes during this period. While
real consumption of the private sector as a proportion of GDP at
constant market prices declined from 754 per cent in 1970-71 to
61.6 per cent in 1993-94, its real investment increased from
10.6 per cent to 12.8 per cent during this period. The surplus
saving of the private sector over its investment increased from
an average of 3.8 per cent of GDP in 1970s to 4.6 per cent in
1980s and 6.8 per cent during 1990-91 to 1993-94, thus
counteracting, to some extent, the deterioration in the saving-
investment gap of the public sector, which averaged 4.7 per cent in
1970s, 7.7 per cent in 1980s and 7.6 per cent during 1990-91 to
1993-94, : ‘

On the external side, nominal merchandise exports (in Rupees)
according to the balance of payments data grew by 17.5 per cent
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on an average during 1970-71 to 1990-91, which was outpaced by
the growth of 18.6 per cent in merchandise imports. Thus, the
trade deficit widened from 1.0 per cent of GDP in 1970-71 to 3.2
per cent in 1990-91. During the first three years following eco-
nomic reforms, export and import growth averaged 29.1 per cent,
and 16.9 per cent, respectively, and trade deficit declined to 1.3
per cent of GDP. A part of the deterioration in the trade balance
during 1970s and 1980s was caused by the adverse movement of
relative prices in the trade sector. On the export price front, the
unit value index of export rose at an annual average rate of 9.7
per cent during 1970-71 to 1990-91. The nominal exchange rate of
Rupee with respect to US $ during the same period recorded an
average rate of depreciation of 4.6 per cent, which was well below
the domestic rate of inflation. While the unit value index of imports
registered an annual average increase of 11.6 per cent, much of
this increase was concentrated on the price inelastic segment of im-
ports. During the post-reform period export prices recorded a sharp
deceleration from 26.3 per cent in 1991-92 to 12.5 per cent in
1993-94, following the depreciation of the Rupee by 36.4 per cent
in 1991-92 and 25.2 per cent in 1992-93. The rate of depreciation
fell to 2.3 per cent in 1993-94, with a large inflow of capital from
abroad. There has been a steady fall in import prices growth in the
post reform period from 15.5 per cent in 1991-92 to -1.2 per cent
in 1993-94. Taking into account the invisibles, transfers, investment
income and other miscellaneous receipts, total current receipts in
the balance of payments accounts recorded an average growth of
16.7 per cent as compared with the increase of 18.5 per cent in
current payments during 1970-71 to 1990-91. During the post-
reform period ending 1993-94, current receipts and current
payments grew at an average rate of 30.2 per cent and 18.3 per
cent, respectively, resulting in a considerable strengthening of the
balance of payments. The current account balance during the period
1970-71 to 1993-94 remained in deficit throughout with the
exception of 1973-74, 1976-77 and 1977-78. In terms of ratio to
GDP, current account deficit which averaged 1.1 per cent during
1970-71 to 1990-91 fell to 0.9 per cent during 1991-92 to
1993-94,
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To summarise, the above trends in economic indicators under-
lined four major developments in the domestic sector which have
had implications for the external sector. First, the persistent imbal-
ance in the public sector saving-investment gap has been a priméry
source of the increase in the current account deficit in the balance
of payments. The increase in private sector financial surplus only
partly counteracted this deterioration. Second, the shift in the com-
position of government expenditure towards consumption and trans-
fer payments led to a decline in public sector savings performance
and choked the prospects for non-inflationary financing of public
investment and growth. This was also a primary reason for increase
in domestic absorption relative to output growth. Third, the high
reliance on monetary financing to meet the public sector resource
shortfalls led to an increase in domestic inflation, thereby adversely
affecting the relative prices in the external sector. This was mainly
reflected on the increase in the supply price of exports. Fourth, the
misalignment of exchange rate, especially during the first half of
1980s with the domestic inflation rate versus the inflation rates of
our major trade partners resulted in loss of competitiveness of ex-
ports and built-in price bias towards imports. The situation was
corrected in the post-reform period by effecting a major readjust-
ment of the external value of the Rupee and gradually moving
over to a market based exchange rate system.

Given the above backdrop of trends in major economic vari-
ables, the following section presents an analytical framework to
study the various inter-linkages among the fiscal, monetary, real and
external sector of the Indian economy.

Section II
Framework of the Model

Theoretical literature discusses two major channels of transmis-
sion of fiscal impulses to the external sector viz., the income and
the price routes of transmission. Fiscal deficits, whatever may be
their intended purpose, almost immediately increase the aggregate
absorption level in the economy relative to output. The output ef-
fect of deficit follows subsequently as government investment outlay
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raises the capital stock in the economy and as firms respond to
domestic demand conditions by utilising the excess capacity already
available with them, Therefore, while imports may grow, as a con-
sequence of the increase in absorption, the output effect will gen-
erate a chain of secondary impacts on demand for imports through
disposable income, private consumption and investment. A further
channel of transmission takes place through the relative price
changes brought about by the financing side of deficit. When the
fiscal deficit is entirely financed by issue of bonds to private sector,
the monetary impact of such fiscal operation is limited to the cen-
tral -bank's discretionary policy to ease the pressure on interest rate.
Bond financed' deficits may however, generate a wealth impact in
the private sector financial portfolio and -may increase the aggregate
démand and price levels in the economy. Different -schools of
- thought, however stand :divided on this issue. In the Keynesian
framework, bond: financed deficits are supposed to generate- strong
wealth impacts, 'which is contested ‘by both neoclassical ‘and
Ricardian full foresight models [See for example a debate on this
issue by Bernheim (1989) and Barro (1989)]. However, when the
deficit is ‘financed by borrowing from the central bank the impact
on ‘prices is. felt- more quickly -and ‘directly. The inflationary out-
come- of ‘deficit shifts' the relative prices in favour of imports and
away from domestic ‘goods ind exports resulting in“an increase in
net imports.

* The tmodel focuses mamly on the income and price channels of
transmission #nd- has- the following - major features. Determination of
fiscal deficit and its financing constitutes the central feature of -the
model. The evolution of fiscal deficit is a process of determination
of government revenues and expenditures, a large part of the latter
being determined by policy considerations: The model follows a
disaggregated approach to the determination of government revenue
from taxes, property income and savings of departmental and non-
departmental enterprises.” While government consumption and interest
payments are endogenously determined, transfer payments and public
investments are ‘assumed to be policy determined. Fiscal deficit is
financed by increase in domestic credit i.e. by borrowing from
commercial banks and Reserve Bank, or borrowing from non-bank-
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ing domestic sources or by way of net foreign borrowings.
Among all the borrowing sources, some of which are endogenously
determined in the model, Reserve Bank credit to the government
forms the vital link between the fiscal and monetary sector.

The relation between fiscal deficit, money and output forms the
second important transmission channel in the model. An increase in
fiscal deficit leads to monetary expansion, but to the extent that
deficit is due to an increase in public investment, the long run im-
pact on prices is expected to be lower than the case when deficit
is incurred for current expenditure. Since the output function is
augmented with a demand variable, the model recognises the short
run expansionary impact of government. expenditure on output?,
Further, the model highlights the link between credit and output by
introducing real money stock as an argument in the non-agricultural
output function.

The interaction between fiscal deficit, private consumption .and
investment forms the third vital link in the model. A tax-cut or
expenditure induced deficit increases the private disposable income,
leading to higher consumption in the current period. The model
assumes the short-sighted response of private sector to the govem-
ment deficit, and therefore, rules out the tax-discounting hypothesis
central to the Ricardian Equivalence proposition. The empirical
estimates of the private consumption function test for direct
‘crowding out’ impact of government consamption on private
consumption. As is evident in the case of many developing
countries, government consumption is found to be positively
influencing private consumption in India, implying perhaps the
complementary relation between the two. »

Determination of investment level in the economy forms the
fourth major aspect of the model. A single investment function for
the entire economy may not accurately account for the behavioural
characteristics of investment in different sectors. The model intro-
duces disaggregation at a broad level, viz.,, agriculture and non-ag-
riculture, in order to capture the determinants of investment in
these two sectors. Investment may come from private or public



592 R RESERVE BANK OF INDIA OCCASIONAL PAPERS

sector, the latter is largely a policy variable and hence treated
exogenous in the model. Private non-agricultural investment function
is specified through the accelerator framework, augmented with a
long run profit variable, interest rate and a variable representing
credit availability conditions. Private agriculture investment, on the
other hand. is dependent on the income originating from this sector
and the government investment in agriculture. Gross investments in
these two sectors, along with the depreciation requirement deter-
mine the level of capital stock, which in turn determines the output

level in the economy.

The .import demand is determined by an aggregate demand vari-
able which is defined to include private absorption, government
expenditure and exports. This constitutes the fifth important feature
of the model. Export demand in the model is a function of export
price relative to world price and the level of world income. Export
price is expressed as an inverted export supply function which is
postulated to depend on domestic cost and demand conditions. The
endogenously determined levels of export and import of goods and
services together with net external interest payments and interna-
tional transfers (net) generate the current account balance in the
model. An important feature of the model is that the current
account balance, apart from being determined endogenously, also
influences the stock of external ‘debt and intercst payments with a
self - generating feed-back effect.

The model, as it emerges, combines the features of both the
absorption and monetary approach to extemal adjustment. By bring-
ing out the nexus between money, output and prices it places em-
phasis on the role of deficit and money in the real economy. The
model is estimated using the data for the sample period 1971-72
to 1993-94. The sector-wise detailed feature of the model along
with- the empirical estimates of the parameters are discussed in the
following section.
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Section IIT
Specification of the Model and the Estimated Parameters

1. Fiscal Operations:

Given the objectives of the current exercise, government sector
constitutes the most important subsector in the model. Consistent
with the national income identity, linking fiscal deficit to the cur-
rent account of balance of payments, the analysis here is based on
the consolidated public sector, which in the Indian context com-
prises general government (Centre, States and Union Territories)
and their departmental and non-departmental enterprises. It may be
noted that the concept of fiscal deficit used in the budget docu-
ments mainly concerns with the measurement of borrowing require-
ment of the government and may be ill-suited to study the aggre-
gate demand impact of deficit (Blejer and Cheasty, 1991). The
budgetary definition of gross fiscal deficit (revenue receipts minus
total expenditure including net lending) generally overstates the
demand impact of deficit. A more meaningful analysis of govern-
ment expenditure should be based on its economic classification
into consumption, transfer payments, and investment, which can be
combined with private sector absorption to study the domestic
demand impact of fiscal deficit. Similarly, the revenue side of the
budget also needs to be redefined to include the savings of the
departmental and non-departmental enterprises of the government.
Therefore, some adjustment in the published data of fiscal deficit
becomes essential to put them to economically more meaningful
analysis. In view of this, data on the government sector for the
study are drawn from the National Account Statistics which
presents the economic and purpose-wise classification of government
expenditure. In this paper all nominal variables are denoted by
higher case letters and real variables by lower case letters while
change between two time points is indicated by the sign A.

Following budget constraint of the public sector provides the
starting point of the analysis.

GXP - TR = ABCG + ARCG + AFICG +DNB +EB + MISCR...(2)
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where,
TR = DT + DIT + TM + NTX + SE ..(2a)
GXP = CON + TRP + PCF . | .(2b)

Equation (2) shows that fiscal deficit, ie., the excess of public sec-
tor expenditure (GXP) over current revenue (TR) is financed by in-
crease in domestic credit to government i.e. by credit from com-
mercial banks (BCG) and from Reserve Bank (RCG); borrowing
from other sources, including financial institutions (FICG) and do-
mestic non-banking institutions (DNB); external loans (EB) and mis-
cellaneous capital receipts (MISCR). Total revenue of public sector
comprises revenue from direct taxes (DT), domestic indirect taxes
(DIT) and import taxes (TM) and non-tax revenue :(NTX), consist-
ing of income from property and entrepreneurship and miscellaneous
current receipts of administrative departments and the gross savings
(SE) of the departmental and non-departmental enterprises in the
public sector. Expenditure in the public sector is incurred in the
form of government consumption (CON), transfer payments (TRP)
including interest payments (IP) and gross public capital formation
(PCF).

i. Government Revenues

On the revenue side, tax and non-tax revenue functions are
specified through a partial adjustment framework, with the assump-
tion that at any point of time the actual tax revenue partially ad-
justs to the long run desired level. As revenues are targeted in
nominal terms, both tax and non-tax revenue equauons are esti-
mated at thelr current price levels.

Revenue from direct taxes are posited to be a function of real
income originating from non-agriculture sector (at factor cost) and
domestic price level. Inflation is expected to increase tax revenue,
since nominal tax collections should rise at least proportionally with
prices. However, if lags in tax collection are long, revenue from
direct taxes may not be elastic to inflation and real tax revenue
may fall with inflation (Tanzi, 1977). On the other hand, nominal
direct tax revenue is expected to rise more than proportionately, if
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tax brackets are not indexed to inflation. The net effect of inflation
on tax revenue will therefore depend on the relative strengths of
both the factors. The following equation provides the estimates of
relative income and price elasticities of direct taxes in the partial
adjustment framework.

Ln DT = -2.171 + 0.316 Ln ynar + 0.305 Ln P

(-1.444) (1.042) (2.549)
+ 0.660 Ln DT, + 0.154 DDT «.(3)
(4.749) (5.602)

R? = 099, h = 0.12, SEE = 0.06, Mean = 3.99

Where ‘ynar’ is real GDP at factor cost originating from non-agri-
cultural sector, ‘P’ is wholesale price index and ‘DDT’ is a
dummy. The figures in the brackets are the respective ‘t’ values of
the regression coefficients. The long run elasticity of direct tax rev-
enue with respect to real non-agricultural income works out to
near unity;, during the period 1971-72 to 1993-94. The price elas-
ticity of direct tax revenue is about 0.3 in the short run and 0.9
in the long run. The equation was estimated with a dummy to ac-
count for the significant changes in tax structure that has taken
place since 1991-92 following the introduction of a comprehensive
tax reform programme. ‘As is expected, the dummy has a positive
sign in the equation.

Indirect taxes are divided into two parts, domestic indirect taxes
(DIT) and import taxes (TM). While the former is a function of
real income and the price level, the latter is determined by the
average import duty rate and the volume of import. The following
two equations provide the estimates of domestic and trade taxes.

Ln DIT = -2.496 + 0.347 Ln y + 0369 Ln P

(-2.427) (2.073) (2.974)
+ 0682 Ln DIT,, - 0.065 DDIT e
(6.469) (-4.08)

R? = 0.99, h = -1.33, SEE = 0.03, Mean = 527
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TM = MR x (impt x PIMP) «.(3)

Where ‘y’ is real income at factor cost, ‘DDIT” is a dummy,
‘MR’ is average import duty rate, ‘impt’ is real imports in Rupees,
and PIMP is price of import. The long run elasticity of domestic
indirect tax revenue to real income is placed at 1.09. The price
elasticity of domestic indirect tax revenue is estimated at 1.16,
showing a more than proportional adjustment between inflation rate
and the increase in indirect tax revenue. This should be expected,
since most of the taxes on goods and services are levied at ad
valorem rates, making the tax base elastic to inflation. The equa-
tion included a dummy ‘to represent the significant changes intro-
duced in the structure of union excise duties in the post-reform pe-
riod, which had a short term negative effect on revenue. Import
tax revenue was specified as an identity linking the revenue to the
average import duty rate, the volume of real imports and import
prices.

On the non-tax revenue side, govemment property and entrepre-
neurial income together with miscellaneous current revenues are
related to the level of economic activity, proxied by GDP at cur-
rent market prices (YM). Gross savings of the departmental and
-non-departmental public enterprises which represent the net result of
their commercial operations are assumed to be determined outside
the system. It may be mentioned that the classification and defini-
tion of government property income has undergone frequent revi-
sions due to, among others, the changing depreciation nomms. In
order to smooth out these breaks in data points a shift dummy
(DNTX) has been introduced in the non-tax revenue equation. The
estimates of the parmmeters are as follows.

NTX = -1.435 + (0.016 YM - 19.008 DNTX ..(6)
(-0.679) (26.449) (-4.109)

R> = 097, DW = 1.44, SEE = 6.17, Mean = 40.72
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ii. Government Expenditure

Of the four major categories of expenditure considered in the
model, viz., consumption, inter¢st payment, transfer payments and
public investment, the latter two are treated exogenous in the sys-
tem. Transfer payments consisting of subsidies and pension pay-
ments and other current transfers are influenced by a set of social
and economic factors. They are frequently used as means to pro-
mote certain distributional objectives. In developing countries, public
investment outly subsumes several policy objectives and at times
could be a residual item in the budget given the revenue con-
straints and expenditure commitiments in the cument account of the
budget. It could, liowever, be argued that in the case where deficit
is monetised to a large extent, the financing constraints may not
seem to be a binding constraint on the level of investment outlay
in the budget.

Real consumption expendiwre of the govemment is related to
economic activity which is proxied by the real GDP at market
prices. Government consumption function is specified in real terms
to underline the fact that government desires to maintain a real
level of consumption in each period. The estimated equation in the
partial adjustment framework is as follows.

“Ln con = -2.287 + 0.753 Ln ym + 0.489 Ln con,, ..(7)
(-3.984) (4.010) (3.642)

R2 =098, h = 387, SEE = 0.05, Mean = 5.17

The short run and long run income elasticities of government
consumption expenditure are placed at 0.71 and 1.47, respectively,
during the sample period, which show the fast pace at which
government real conswmption responds to changes in economic ac-
tivity. Total interest payment is divided into two parts viz., interest
payment on internal debt and that on external debt. Gross intemnal
and external interest payments are related to the respective out-
standing debts at the beginning of the year and the average interest
rates.
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IPl = I, x IDBT,,, | (8)
IPX: = I* x XDBT*, 9

Where ‘IPI” and ‘IPX® are internal and external interest payments

of the government, respectively, ‘1" and ‘I® ’are average interest
rates on internal and external debts, and ‘IDBT’ and ‘XDBT® are

the outstanding internal and external government debt.
- Total dtxté(unding debt (TDBT) is defined as :
TDBT = TDBT,, + ATDBT B .(10)

The change in outstanding debt (ATDBT) in any given year should
ideally equal to the fiscal deficit-in that year. However, since the
published data on incremental debt do not aceurately agree with
the fiscal deficit (FD), the following functional form was used to
estimate the incremental debt.

Ln ATDBT = -0.175 + 1.077 Ln-FD - 1.549 DDBT
- i€0.603) (18.649) (-4.169) (11)

R? =097, DW =224, SEE = 035, Mean = 6.88

Outstanding external debt of the government is determined by the
flow of foreign borrowing (EB) during the year together with the
outstanding debt of the previous year, where EB,s is assumed as a
fraction E of the change in total debt. The difference between the
total debt and the external debt gives outstanding internal debt. The
following identities explain the determination of two different com-
ponents of government debt. '

XDBT* = XDBT*  + EB* + VLC .(12)
EB* = E x ATDBT (13)

IDBT = TDBT - XDBT* ...(14)
iii. Government Borrowing

Financing of fiscal deficit takes place through following major
ways: :
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1 increase in commercial bank credit to government
(ABCG); o |

(2) increase in financial institutions’ credit to government
(AFICG) mainly through their investment in government
securities;

(3) . borrowing from domestic non-banking sources, namely
from households and others in the form of small sav-
ings, provident funds and special deposits;

4) increase in other domestic miscellaneous capital receipts
' which represents net changes in déposit account, reserve
funds, etc.

(5) borrowing from external sources (EB®); and

6) increase in net RBI credit .to the government, which es-
sentially goes to meet the shortfall between the fiscal
deficit and the borrowing from all other sources.

‘Commercial banks’ credit to the government is influenced by
two major factors, growth in their aggregate deposits and the
statutory liquidity ratio. The following equation was considered for
estimating the incremental commercial banks’ credit to the govern-
ment. .

Ln ABCG = -3.307 + 1.331 Ln ADEP
6516)  (13.924)

+ 0.385 AWSLR + 1.075 DBCG .(15)
(2.287) @.131)

R2 = 0.93 DW = 2.09, SEE = 0.35, Mean = 3.06

The elasticity of incremental bank credit to the government with
respect to incremental deposits (ADEP) of commercial banks is
estimated to be more than unity. Since the SLR requirements
changed frequently even within a financial year, a weighted average
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rate was used to estimate the sensitivity of banks’ investment in
government paper to! SLLR changes. Here, the SLR variable repre-
sents the relevant ratio weighted by the number of days it re-
mained in force during a year. The equation was estimated with a
dummy (DBCG) to account for sharp variation in bank credit to
government in 1975-76 and 1977-78. Incremental deposits of com-
mercial banks was linearly related to increase in M,.

ADEP = -1.118 + 0.814 AM, + 8.226 DDEP
(-0.591) (111.228) (1.689) ...(16)

R? = 0,99, DW = 212, SEE = 9.32, Mean = 252.57

@westment of financial institutions in government securitic@de-
pends on the growth of their investible resources. Since the regres-
sion equation did not show satisfactory statistical relation between
the two, this component of borrowing was assumed exogenous in
the model. The following equation provided the estimates of
domestic non-bank borrowing,)which is related to the nominal in-
come (Y) and its own past values. Apart from the level of eco-
nonic. activity, a significant factor explaining a large increase in the
government borrowing through small savings and provident funds
relates to the tax benefits offered to their investors. Studies have
estimated that effective rate of return on some of the small savings
instruments after taking into account the tax benefits was as high
as 34 per cent in 1990-91 (Bagchi and Nayak, 1993). However, a
safisfactory index of effective return on small savings on a time
series basis is not available for evaluating the impact of this vari-
able on government borrowing from the household sector.

‘Ln DNB = -7.151 + 1.449 Ln Y + 0498 Ln DDNB
(-14.144)  (20.438) (8.860) (17

R? = 097, DW = 0.53, SEE = 0.21, Mean = 3.66

The estimated income elasticity of small savings and provident
fund receipts work out to 145, reflecting the combined influence
of relatively faster growth of household savings in the 1970s and
1980s and the ‘household's preference for these securities on ac-
count of their promise of high post-tax return.
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The remaining component of govemment borrowing, ie., miscel-
laneous capital receipt is treated exogenous in the model. This
leaves the Reserve Bank credit to the government which is ob-
tained as a residual finance after exhausting the borrowings from all
other sources. The following identity links the change in Reserve
Bank credit to the govemment to fiscal deficit and borrowing from
other sources.

ARCG = FD - ABCG - AFICG - DNB - EB¢ - MISCR ...(18)
2. Demand for Money and Price Determination

Price equation in the model takes the form of an inverted
money demand function. In general form, the demand for real
money balances could be postulated to take the following functional
specification.

Ln M/P) = o + o< Lny - oc)i - o<, 7 ..(19)
Where the real money balance is expressed as a function of the
real income (y), interest rate (i) and the inflation expectation (%°).
The signs of the coefficients in the equation are consistent with the
theoretical expectation regarding the impact of various economic
forces on demand for real money balances. The model includes two
opportunity cost variables; namely interest rate (i) and inflation rate
(m) representing the cost of holding money against other financial
assets and goods, respectively. Inverting this function, we get an
expression for price as :

lnP=-0,-0 Llny+oi+onw+LnM .-.(193)

According to the above specification price situation is essentially
influenced by the monetary conditions, growth of real income and
the peoples' desire to adjust their real money balances in response
to changes in interest rate and inflation. Inflation rate in the model
should be truely represented by its expected value. Since the price
equation is specified in a partial adjustment framework, it is ex-
pected that the lagged price level would capture some of the ef-
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fects of the expected inflation. The empirical version of the price
equation is as follows :

Ln P= 2407 - 0.387 Ln y + 0.253 Ln M; + 0.738 Ln P,

(2.185) (-1.877) (3.524) (7.797)
+ 0.073 DP1 + 0.153 DP2 ..(20)
(2.185) (5.892)

R =099, h = -093,- SEE = 0.03, Mean = 4.74

The general price level (P) refers to the index of wholesale
prices. The lagged price variable in the model incorporates the
lagged effect of output and money supply on the current year's
price level. Interest rate had to be dropped from the model due to
its weak statistical significance. The equation includes two dummies;
‘DP1’ represents the dummy for high inflation rates in 1973-74 and
1974-75 following the first oil shock and ‘DP2’ as the dummy for
1980-81 to account for the lag impact of second oil shock. The
short run elasticity of price with respect to real income works out
to -0.39 and that to ‘M,’ to 0.25. As should be expected in the
case of an inverted money demand function, long run elasticity of
price to money supply works out to near unity (0.97); The corre-
sponding long run elasticity to real income is placed at 1.48. The
implicit income elasticity of money demand is placed at 1.53 for
the sample-period 1971-72 to 1993-94.

3. _.Interest Rate

Interest rate constitutes an important transmission channel of
macro-economic adjustment process, depending on how free and
open is the financial market of an economy. In the case of devel-
oping countries, with relatively regulated and close financial market
this transmission belt is expected to be weak, particularly in rela-
tion to the portfolio behaviour of the households which constitutes
a major channel of ‘adjustment. Even in the case of these econo-
mies, interest rate, while being administered, can have significant in-
fluence on the investment decision in the economy and as a result,
can influence -the level of aggregate demand and output.



FISCAL DEFICIT, EXTERNAL BALANCE & MONETARY GROWTH 603

In this model, the role of interest rate is addressed in the
context of its impact on the cost of credit and the level of aggre-
gate demand in the economy. The objective is to identify the
proximate determinants of interest rate and then establish a link
between the borrowing and lending rates of commercial bank.
While it can be argued that in the Indian context, until recently,
interest rate did not play an equilibriating role in the money mar-
ket, it is also important to recognise that the policy responses by
way of interest rate changes in the past were not completely out
of place with developments in the money market and domestic
price conditions. Keeping in view the current evolving stage of fi-
nancial markets in India, it is essential to gather some idea about
the determinants of interest rate in order to account for its impact
on the investment decisions in the economy. In the developing
country context interest rate determination has been addressed in a
variety of ways, keeping in view the underlying structure and char-
acteristics of the financial economy in question and the extent of
its integration with the global financial market. Given the fact that
for most of the sample period, Indian economy operated under a
relatively high degree of capital control, interest rate was mostly
determined by the domestic economic conditions. Accordingly, the
theoretical framework considered in the model draws on the money
market equilibrium conditions and the Fisher's hypothesis of deter-
mination of nominal interest rate. The approach set out below has
" been extensively discussed in Edwards and Khan (1985). -

According to the standard Fisher hypothesis, nominal interesi
rate (i) is given by

1= T+ T , .(21)

where ‘r’ is real interest rate and ‘m®’ is expected inflation rate.
The real interest rate in any period is postulated to evolve as a
deviation from its long tun equilibrium level, this deviation being
brought about by the excess or shortage of money supply over
money demand.

T=3-pEMS +w < «.(22)
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Where ‘6’ is long run equilibriurh real interest rate, ‘EMS’ rep-
resents excess supply of money and ‘w.’ is a white noise residual.
The excess supply of money is given by the difference between the
actual stock of and the demand for realvmoney' balances (m)
EMS = Ln m - Ln m’ -(23)
As in equation (19) the money demand function is given by

Ln m? = o) + oc, Ln y, - o, (B+m°) - oW .24

which ‘has two opportunity. cost variables in (8 + =°) and 7n°. As-
suming a stock adjustment process for real money stock we get,

ILnm = B(Ln m, - Ln m_) , , ..(25)
Where ALn m = Ln m, - Ln m_, and P is the coefficient of
adjustment such that, 0 < p < 1. Equation (25) can be simplified
as, | | o |
" Lnm = BLn o, + (1-B) Ln m, O ..26)
Combining (23) and (26) we get,
~ EMS, = (1) o m, - Ln m) @D
which together with -(21), (22) and (24) yield the following
estimatable version of the reduced form equation for nominal inter-

est rate

i = &+ Loy +V(I>‘2 Lam, + &5 +w, ..(28)

:
a
o)

[

8+ p(A-B)(ec, - <,9)
(Dlv =l (I'B)“l :
®,= -p (1-B)

L0y = [1-p (1-B)(ee, + )]
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Interest rate in the empirical model was represented by the one-to-
three year deposit rate of banks (IB) and the variable of expected
inflation was substituted by actual inflation, The estimated param-
eters of equation (28) are presented below :

IB= -42909 + 10902 Ln y ...(283a)
(-2.592) (2.546)

- 4332 Ln m,, + 0.068 [P - P, )/P] x 100
(-1.863) (2.116)

R? = 0.65, DW = 1.77, SEE = 0.70, Mean = 8.89

The above equation implies that lagged real money supply
exerts a downward influence on the nominal interest rate while real
income tends to increase it. Inflation and interest rate are seen to
be positively related though not in a very significant way. Given
the estimates of deposit rate from equation (28a) the lending rate
of commercial banks is estimated by adding to the deposit rate the
intermediating cost, which for simplicity is assumed exogenous in
the model and is given by the observed difference betwen the one-
to-three year deposit rate and the weighted average lending rate of
commercial banks.?

WLR = IB + OPC

Where WLR is weighted average lending rate of commercial banks
and OPC is intermediating or operating cost of commercial banks.

4. Money Supply Determination

The determination of money supply is a process of determina-
tion of the sources of variation in reserve money and the money
multiplier. Among the various sources affecting reserve money,
major component viz.,, the Reserve Bank credit to the govern
is determined within the model. The objective here is to bring/out
the nexus between money supply and fiscal deficit as the
channel of monetary .expansion. As mentioned earlier, Reserve Bank
credit to the government is endogenously determined in the model
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from the financing side of deficit. Historically, this was the major
source of growth of reserve money during much of the sample
period under study. The supply of broad money (M, is related to
reserve money by the following equation, which gives an estimated
parameter for the money multiplier.

M, = -47.278 + 3.192 RM
(-2.715) (100.985) | " (29)

R? = 0.99, DW = 1.61, SEE = 56.93, Mean = 1239.48

The estimated money multiplier is placed at 3.19 for the sample
period 1971-72 to 1993-94. Ideally the money multiplier should be
functionally related to behavioural factors, such as ratio of currency
to deposits, and a policy variable, ie. the tash reserve ratio. It has
also been contended that money multiplier will depend on demand
for credit and hence on output, since the degree at which a given
quantum of reserve money will translate into money supply will
depend on the credit demand in the economy at that point of time.
While this position is theoretically valid, it is to be noted that in
the Indian context with an administered structure of interest rate
until recently and varying rates of interest for different activities,
demand for credit was not a binding constraint. Interest rates
charged on some activities were below the market rate and demand
for credit at those rates of interest was highly elastic. In fact, the
Indian commercial banks do not voluntarily hold any excess re-
serves and whatever excess reserves they may be holding are invol-
untary due to inadequate facilities for quick transmission of funds
from far flung branches (Rangarajan and Arif, 1990). Further, for a
proper estimation of the relationship between money supply and
reserve money, at the minimum, it is necessary to adjust the series
on reserve money for changes in the cash reserve ratio. In fact,
such an adjusted series is found to give a better explanation of
changes in money stock particularly when quarterly data are used
(Rangarajan and Singh, 1984). However, since we are dealing with
annual time series, adjustments have not been made for changes in
cash reserve ratio.
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5. Private Sector Behaviour

Central to the argument of fiscal dimension of the balance of

payments problem is the relation between the fiscal deficit and pri-
vate spending behaviour. Both in the theoretical and empirical lit-
erature, there has been a considerable degree of disagreement on
modelling the private sector’s response to changes in fiscal deficit
and its financing composition. In the conventional Keynesian frame-
work, an increase in government deficit, whether caused by a cut
in taxes or by increased expenditure, will boost private spending by
increasing disposable income. Since consumers are assumed to be
myopic and liquidity constrained, the forward looking behaviour
goes out of the Keynesian analysis and what become relevant are
the current income and current consumption and thus, cumrent taxa-
tion and deficit. The finite horizon models in the typical tradition
of life cycle hypothesis state that temporary deficits will have mini-
mum effects on private spending, while deficits brought about by
permanent tax cuts will significantly stimulate consumer spending.
Both these theories are contradicted by Ricardian equivalence hy-
pothesis, which under the assumptions of infinite planning horizon
and perfect capital markets holds that government deficit will be
fully neutralised by opposing economic behaviour of the private
sector (Barro, 1974). In other words, government deficit by in-
. Creasing the probability of -a future tax rise will result in equivalent
reduction of private consumption. Consequently, deficit does not
reduce national saving and has no implications for external current
account balance.

The mainstream models on fiscal approach to balance of
payments follow the Keynesian tradition in modelling private sector
response to public deficits, wherein private consumption and
investment are lurmmped together in a single private expenditure
function with disposable income as the main explanatory variable
(for example, Cambridge Economic Policy Group model, 1976).
There are, however, two major limitations of this approach. First, it
does not make a distinction between consumption and imvestment
demands of the private sector. These two parts of private
absorption may exhibit different behavioural relations with changes
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in economic activity. Secondly, this approach assumes full
exogeneity of private sector in the determination of the current
account balance, hence changes in the latter are explained by
changes in the public sector financial balances. In reality, however,
private consumption apart from being determined by disposable in-
come can he directly influenced by fiscal policy changes, which
brings the ‘crowding out’ phenomenon into the picture.

(i) Private Consumption

In the light of the above discussion the private absorption func-
tion considered here draws a distinction between the consumption
and investment demand. Private real consumption is a function of
its real disposable income. While the Ricardian position with regard
to government deficit may not seem to be providing a plausible
explanation for the intertemporal consumption behaviour of the pri-
vate sector in developing countries, it has been, however, argued
that government consumption may have direct implications for pri-
vate consumption [Easterly and Schmidt-Hebbel (1993) and
Mohanty (1992)]. In order to account for the possible ‘crowding
out/in' impact, the private consumption function considered here is
augmented with government consumption as an argument. The ef-
fect of inflation -on consumption has received considerable attention
in developing countries. It is expected that in a Iow income coun-
try inflation may lead to reduction in saving levels because of the
low’ resistance of poor consumers to cuts im real consumption. In-
flation can also depress savings by encouraging flight from currency
and bank deposits to consumer durables (under financial repression).
Anticipated inflation is expected to stimulate present consumption
while surprise or unanticipated inflation may not have a strong
impact on consumption. The empirical evidence in the context of
developing countries including India show that real consumption
tends to increase with rise in prices, whether anticipated or not
(Lahari 1989). The following equation provides the empirical
estimates of various influences on private real consumption
expenditure. :
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Ln pc= 1.686 + 0.615 Ln pyd + 0.107 Ln con

(3.468) (5.416) (1.855)
+ 0.072 Ln P ..(30)
(1.546)

R? = 099, DW = 185, SEE = 002, Mean = 7.03

The elasticity of private consumption with respect to disposable
income is estimated at 0.62. The coefficient of govermment con-
sumption is positive though small, indicating that private consump-
tion tends to increase with government consumption. This is prob-
ably because government consumption expenditure in certain areas
may be crowding in private consumption due to their complemen-
tary nature. Price level has a positive impact on the real consump-
tion, although the effect works out to be small.

(ii) Private Investment
Private investment behaviour is modelled in two equations relat-
ing to agriculture and non-agriculture investment. The following

equation specifies the private real agricultural investment function.

Ln piag = -3.053 + 0.956 La yar, + 0.210 Ln pcfag

- (-4.133) (8.261) (2.109)
- 0.167 dpiagl + 0.165 dpiag2 ..(31)
(-2.603) (2.714)

R? = 0.80, DW = 103, SEE = 009, Mean = 3.43

Where ‘piag’ is private gross agricultural investment in real terms,
‘yar’ is real GDP originating from agriculture, ‘pcfag’ is real
gross public investment in agriculture and ‘dpiagl’ and ‘dpiag2’ are
two dummies to account for large fluctuations in investment in
some years. Private agricultural investment is found to be signifi-
cantly influenced by the lagged agricultural income, with an
elasticity of near unity. Government investment in agriculture has a
positive impact on private agricultural investment which reinforces
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the contention expressed in several studies in this regard [for exam-
ple, Rath (1989), Shetty (1990), and Krishnamurty et al (1997)].
This should be expected as government provides major
infrastructural inputs such as irrigation and research and develop-
ment in agriculture, which form the critical base for private capital

formation.

Real private investment function for the non-agricultural sector
is specified through the accelerator framework, where investment is
related to the expected increase in demand for output. Following
an adaptive expectation framework, the investment equation is ex-
pressed in terms of the current year's change in income and the
investment level of past one period. In the developing countries,
public investment constitutes a key determinant of the private in-
- vestment. Public investment, especially in infrastructure, increases the
long run marginal productivity of private capital and thereby helps

promote investment in private sector (Aschauer, 1989). Further,
- there could be an output linkage where public capital stock raises
the demand for private output. On the other hand, public invest-
‘ment may displace private investment in some sectors by depriving
the private sector of scarce physical and financial resources. This
phenomenon of what is called ‘financial crowding out' is generally
believed to be strong in developing countries, where the public sec-
tor enjoys preferential borrowing treatment over the private sector.
Under this situation the actual level of private investment may fall
short of its desired level on account of the binding borrowing con-
straint in the domestic and external credit markets. In the develop-
ing country context, including India, several models have recognised
this dual and conflicting role of public investment in promoting ag-
gregate capital stock [see Sunderarajan and Thakur (1980),
Krishnamurty er al (1985), Blejer and Khan (1984) and Pradhan
et al (1988)]. In most of the models, in the Indian context, crowd-
ing-out phenomenon has emerged stronger than the complementarity
effect. The present model tests for the competitive impact of public
investment on private investment in industry and tertiary sector, by
including a financial variable in the private non- agricultural invest-
ment function, represented by banking sectors credit to commercwl
sector and net capital inflow from abroad.
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pinag = 30.801 + 0.253 Ay + 0.372 (Abcp + capb)
(1.936) (2.621) (1.692)

- 1.420 wir + 0.486 pinag(.l) .(32)
(-2.168) (2.107) :

R? = 0.83, h = -1.035, SEE = 22.03, Mean = 146.57

Where ‘pinag’ is real investment of private sector in the non-
“agriculture sector, ‘bep’ is real bank credit to private sector, ‘caph’
is the capital account balance (representing the real capital inflow
from abroad) in the balance of payments accounts deflated by
wholesale price index and ‘wir’ is weighted average real lending
rate of commercial banks.?

The OLS test statistics show that the equation has good
explanatory power and is free from autocorrelation problem. The
impact of marginal change in current year's output on private non-
agricultural investment is estimated at 0.25 in the short run and
0.49 in the long run. An increase in bank credit to the government
for financing its investment is expected to partly ‘crowd out’ pri-
vate investment in the same year, the long run impact works out
to 0.72. The negative impact of cost of capital on private invest-
ment is also confirmed by the coefficient of ‘wir'.

6. Real Output

The output function is specified in two equations viz., agricul-
tural and non-agricultural output in order to bring out the sectoral
characteristics of output generation in the economy. Agricultural
output is related to rainfall index (RAIN), gross cropped area
(AREA) and real net capital stock in agriculture (KAGR).

Ln yar= -7.132 + 0.169 Ln RAIN + 0989 Lo AREA

(-3.968) (2.139) (3.425)
+ 1231 Ln kagr «(33)
(6.421)

R = 0,77, DW = 180, SEE = 0.04, Mean = 6.25
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Agriculture output is significantly influenced by the initial level
of real net capital stock in agriculture. The elasticity of output to
capital stock is estimated at 1.25. Output originating from non-
agriculture sector is estimated by a production function, featuring
an aggregate demand variable (add), real net capital stock in this
sector (knagr) and real money stock (m,). In the short run, output
is expected to respond to demand conditions as firms will use up
their stock of inventories and utilise their existing capacity more
intensively. This impact is intended to be captured by a demand
variable, represented by aggregate demand for domestically
produced goods (add) and is defined to include government
expenditure, private absorption, exports and imports. This variable
brings out the interaction between the non-agriculture sector with
the rest of the sectors such as agricultsre and trade sector. An
increase in agricultural output will generate demand for non-agricul-
tural output as also facilitate the supply of essential raw materials
for industry [Rangarajan (1982)]. While exports will have a positive
impact on the demand for industrial output raising its production,
imports will act as a leakage for the domestic output. Non-agricul-
tural output function also includes the stock of real money balance
as an explanatory variable to proxy bank credit to real sector.

- Ln ynar = -2.098 + 0.488 Ln add + 0.627 Ln knagr,
(-12.232) (7.936) (12.534)

+ 0.045 Ln m, (34)
(2.058)

R’ = 0.99, DW = 1.93, SEE = 0.001, Mean = 6.82

All variables included in the equation emerged statistically sig-
nificant. The elasticity of non-agricultural output to demand is
estimated at 0.49 and that with respect to lagged capital stock at
0.63. The stock of real money balance has a positive influence on
output. This reinforces the credit view argument of money supply
in a developing economy.
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7. External Sector

External sector in the model is divided into three major blocks
viz; export and import of goods and services, interest receipts and
payments and net intemational transfers including non-interest invest-
ment income. Determination of exports and imports in the model is
guided by the consideration that fiscal deficit affects the domestic
- demand and price conditions, leading to changes in the relative
prices in the external sector. Demand for real export of goods and
services is postulated as a function of world income and exports
price relative to world price. Real exports are positively related to
world income and negatively to export price relative to world
price. Implicit in this specification is the assumption that as world
price of exports goes up world demand would shift in favour of
India's exports given her export price. The export demand equation
estimated through a partial adjustment process with one dummy to
account for unexplained variation in services, which are less price
sensitive, is as under.

Ln expt$ = -1.263 + 0.574 Ln wyr - 0.319 (pexp$/wpexp)

(-1.469) (2417) (-3.343)
+ 0.569 Ln expt$ ,, + 0.102 dexpt$ ...(35)
(4.568) (5.541)

R? = 0.99, h = -0.87, SEE = 0.04, Mean = 2413

Where ‘expt$’ is export of goods and services at constant dol-
lar price (dollar value of merchandise and services exports deflated
by dollar price of exports), ‘wyr’ is index of world real income,
‘pexp$’ is index of India's export price (expressed as unit value
index of exports (UVIX) deflated by an index of exchange rate)
and ‘wpexp’ is the world export price (unit value index of world
exports). The elasticity of export of goods and services to world
income is estimated at (.57 in the short run and 1.33 in the long
run and with respect to relative export prices at 0.32 in the short
run and (.74 in the long run. -
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The unit value index of exports (UVIX) is specified as an
inverted export supply function. Theoretically, export supply is
related to domestic economic activity proxied by real income, and
export price relative to domestic price to measure the impact of
relative profitability of export business vis-a-vis domestic sales.

Therefore, the export supply function is:
Lnexpt = 6, + 6, Lny + 6, Ln (UVIXP)  ..(36)
Equation (35) can-be written in terrﬁs of export pﬁce as :
Ln UVIX = ¥, +¥, Lny + ¥, Ln expt + ¥, Ln P ..(37)

where ¥, = (- 6,/0), ¥, = (- 6,/0,)
¥, = (1/6) and ¥, = 1

Equation (37) was estimated in a partial adjustment framework
dropping exports to avoid its strong correlation with income. The
empirical equation which also included a dummy variable to ac-
count for sharp fluctuation in export prices in some years is pre-
sented below:

Ln UVIX= -3.467 + 0.158 Ln P + 0.728 Ln y

(-3.131) (1319 (2.992)
+ 0482 Ln UVIX ,, + 0.127 DUVIX ..(38)
(4.958) (6.532)

R =099 h=-1.09, SEE = 0.038, Mean = 4.929

The index of export price is given by pexp$ = (UVIX/IE),
where ‘IE’ is an index of nominal exchange rate (Rupee to USS$).
Exchange rate in this-framework plays the passive role of trans-
forming the Rupee price of exports into dollar. An exchange rate-
depreciation, ceteris paribus, will bring down the export price and
stimulate export demand, depending on the value of price elasticity
of exports. Therefore, as in the case of pass through framework,
the price elasticity of exports in the model determines the degree
with which the trade volumes‘ adjust to a change in the exchange



FISCAL DEFICIT, EXTERNAL BALANCE & MONETARY GROWTH 615

rate (Patra and Pattanaik, 1994). Following equation provides the
estimates of exchange rate which is related to domestic price level,
current account balance (minus indicating deficit) and the change in
Reserve Banks' foreign assets (ARBFA). '

EXR = 5929 + 0.029 P - 0.033 CAB + 0.060 ARBFA

(10.242) (3.898)  (-4.655) (11.336)
+ 10936 DEXR1 + 4.691 DEXR2 ..(39)
(14.050) (5.596)

R? = 099, DW = 213, SEE = 0.639, Mean = 12.84

 The signs of the coefficients in the equation are consistent with
the theoretical expectation about the influence of various economic
forces on the exchange rate. An increase in domestic price level
and current account deficit causes the exchange rate to depreciate.
In the similar manner an increase in RBI's absorption of foreign
currency will tend to depreciate the Rupee. The marginal increase
in exchange rate (depreciation) due to an increase in wholesale
price index and current account deficit in the model are placed at
0.013 and 0.033, respectively. These coefficient values reveal the
weak influence of domestic price and current account balance on
exchange rate. This goes to explain the relative insulation of
exchange rate determination from the economic forces during much
of the sample period. The equation includes two Dummies (DEXRI
and DEXR2) to represent the readjustment of the value of the
Rupee in 1991-92 and the sharp depreciation in 1992-93,
respectively.

Equations 35, 38 and 39 provide the basic building block for
the export sector in the model and underline the two way influence
of a domestic price change on export price. Domestic price exerts
simultaneous impact on unit value index of exports and exchange
rate. The unit value index of exports essentially reflects the prevail-
ing domestic cost conditions. Therefore, an increase in domestic
price is expected to harden the rupee price of exports and nega-
tively affect the demand for exports. This is true for an economy
with passive and fixed exchange rate system. In India, the system
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of managed float remained in force for a long time, eventually re-
placed in stages by a market determined exchange rate system.
Even within the system of managed float, exchange rate had been
responding to domestic price changes, albeit at a slow pace. The -
empirical estimates of price coefficient in the exchange rate equa-
tion also reveal the slow rate of adjustment between nominal
exchange rate and price. Allowing for this impact, an increase in
domestic price is expected to cause & depreciation in nominal
exchange rate and partially neutralise the increase in the supply
price of exports.

The demand for real imports of goods and services (impt) is
posited as a function of the level of economic activity and import
prices (PIMP) relative to domestic price. Unlike the conventional
specifications that make import demand a function of real income,
the specification considered here relates imports to an aggregate
demand variable (ad), which is defined as the sum of private sec-
tor absorption, government expenditure and exports, all in real
terms. Each of these sectors generate demand for imports, so that
the actual import reflects a certain portion of the planned import.
The equation includes two dummies, representing the import restric-
tion measures put in place during the stabilisation programmes in
1991-92 and the sharp decline in services imports in certain years.

Ln impt = -2.115 + 0.641 Ln ad - 0.462 Ln PIMP

(-2.858) (4.206) (-10.778)
+ 0967 Ln P - 0.111 DIMPT1

(8.888) (-2.411)
- 0.182 DIMPT2 . -(40)
(-8.060) |

R* =099, DW =195, SEE = 004, Mean = 5.04

The elasticity of real imports of goods and services with
respect to the aggregate real demand is estimated at 0.64 and with
respect to import prices at 0.46. The elasticity of imports to
domestic price level is placed at (.97.
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" Interest Income and Payments

A large part of the interest income from external sources ac-
crues by way of income from investment of foreign assets held by
RBI. Therefore; the external interest income in Rupee value (XII)
is related to RBI's foreign assets and the world interest rate,
proxied by one year LIBOR.

XII = 0.678 + 0.037 RBFA , + 0.177 LBR (41)
(0.485)  (5.526) (1.785)

R? = 087, DW = 162, SEE = 091, Mean = 1.116

External interest payment (XIP) has two components, interest
payment on government external debt, which is determined in the
fiscal sector and that on private external debt. Interest payment on
private external debt is related to the average interest rate on pri-
vate debt (I') and the beginning of the year outstanding private
debt (XDBTY,). Hence,

IPX = IPX® + IPX° ..(42)
CIPXP = T x XDBTp .-.(43)
XDBT = AXDBT + XDBT ..(44)
The stock of private extcmal debt is cxpressed as;
XDBT* = XDBT - XDBT? ...(45)

The incremental external debt (AXDBT) is a function of the cur-
rent account deficit in the balance of payments and the change in
RBI's foreign assets.

AXDBT = 8.575 - 1.354 CAB + 0.610 ARBFA
(1.304) (-13.669) (7.585)

+ 677.359 DXDBT ...(46)
(27.992)

R? = 098, DW = 235, SEE = 22.54, Mean = 106.91

Where ‘DXDBT’ is a dummy representing the break ifx th§ data
series in 1991-92 arising out of the change in the classification of
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external debt since that year. Short term debts have been excluded
from the analysis in order to obtain a comparable data series for
the sample period. Ideally, the incremental external debt should
equal the current account deficit minus the drawals from reserves.
Reserves could also be accumulated by borrowing from abroad, in
which case it would add to the external debt. The signs of the
coefficient of cument account balance and the change in RBI’s for-
eign assets show a positive association of both these components
with the incremental external debt.

Section IV
The Model and its Simulation Performance

The complete model is specified in terms of 26 behavioural
equations and 33 identities. There are 49 exogenous variables and 17
lagged endogeneous variables in the model. Applying the order con-
dition it may be seen that the individual equations do not suffer
from the over-identification problem. Thus specified, this medium size
model attempts to integrate all the major sectors of the economy,
with the primary objective to study the monetary, growth and bal-
ance of payments implications of the fiscal policy. All the parameter
estimates of the individual behavioural equations, barring a few, sat-
isfy the criteria of gaodness of fit and have a priori signs and
magnitudes. The complete structure of the model including the iden-
tities and definition of variables are reported in Table 1.

The model has been solved by running deterministic simulation in
both static and dynamic framework for the period 1975-76 to 1993-
94. Based on the comparison of predicted and actual values, Table 2
reports three types of simulation error statistics e.g., the Mean Abso-
lute Percentage Error (MAPE), Root Mean Square Percentage Error
(RMSPE) and Theil's ‘U" statistic for some key endogenous vari-
ables. For most of the variables MAPE and RMSPE, both under
static and dynamic simulations, stayed within a reasonable range. For
example, in the case of some key variables such as government rev-
enue (TR), government expenditure (GXP), money supply (M,),
wholesale price (P), capital stock (kagr and knagr), real output (y),
exports (expt$) and imports (impt) the RMSPEs under dynamic
simulation are withiri the range of 1 to 7 per cent. The RMSPE for
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fiscal deficit is placed at 13.7 per cent under dynamic simulation
while for current account balance it is placed at 74.2 per cent. Since
these two variables represent the closing identities of the fiscal and
external sectors, respectively, the relatively large RMSPE in these
two indentities reflect the accumulated errors stemming from the in-
dividual equation components in these two sectors.

Table 2 :
Simulation Error Statistics of Some Key Endogenous
Variables in the Model

. Endogenous : Static Simulation Dynamic Simulation |
! Variables MAPE RMSPE Theil's MAPE RMSPE Theil's |
: ur 0 il
L@ 2 ®) “) 5 (6 Q)
Fiscal Sector ; i
TR 139 260  0.00 412 537 004
GXP 116 199 001 | 209 418 002
FD 499 1234  0.06 741 1370 007
. RCG . 204 471 0.02 436 790 005
Real Sector .
pc . 117 167 0.1 135 171 002
piag 777 876  0.09 1014 1154  0.12
pinag 1046  12.11 013 1228 1539  0.15
yar ' 243 334 003 405 465  0.04
ynar 093 1.12 - 0Mm 181 198  0.02
y .00 161 001 162 208  0.02
kagr 048  0.59 001 081 097 0.0
Kngar 047 058 001 143 151 0.02
Monetary Sector
RM 1.87 370 002 393 651 0.05
M, ‘ 2.48 292 003 457 6.56 0.05
P 2.14 282 002 468 5.35 0.05
1B 621 684 007 629 676  0.08
External Sector '
EXR 323 461 004 387 610 0.5
exptd 0.40 336 0.04 0.51 4.41 0.05
PEXPS 270 366  0.03 400. 5.21 004
impt 274 348 003 3.87 477 005
CAB . =2355 11602 023 -19.89 7423 022
XDBT 353 585 003 | 451 979 005

MAPE = Mecan Absolute Percentage Eror.
RMSPE = Root Mean Squarc Percentage Error.
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Theil's ‘U' coefficient as a measure of robustness of the model
shows the extent of inequality between the actual and simulated
values. If ‘U’ is 0, there is perfect agreement between the actual
and the simulated series. In our case the “U' for most of the key
endogenous variables is less than 0.1.

Graphs ‘1 to 4’ show the comparison of actual and simulated
(reference) values of the key endogenous variables in the dynamic
simulation. For most of the variables the turning points are cap-
tured by the simulation. For example, in the case of fiscal deficit
and current account balance, the two key endogenous variables in
the model, the graphs show the close convergence of simulated
series with the actual series. This is also true of the variables like
money supply, prices and real income. With the limited available
data points the model has captured reasonably well the structural
changes in the Indian economy since 1991-92.

On the whole, the model performs well in terms of tracking
the historical path of the majority of variables. While according to
the actual data the average annual rate of inflation and output
growth are placed at 8.14 per cent and 4.66 per cent, respectively,
during the period 1976-77 to 1993-94, the predicted values of the
same variables from the dynamic simulation are placed at 7.90 per
cent and 4.64 per cent, respectively. Similarly, the annual average
ratios of fiscal deficit to GDP (market price) and current account
balance to GDP (market price) are predicted by the simulation .at
6.62 per cent and -1.26 per cent, respectively, for 1975-76 to
- 1990-91 as against the actual ratios of 6,85 per cent and -1.24 per
cent.

Section V
Policy Simulation

A basic objective of the empirical model presented is to study
the economy-wide ramifications of fiscal impulses which could stem
from a policy induced change in one of the exogenous fiscal vari-
ables. Fiscal deficits pose various trade-offs for the economy. Such
trade-offs involve securing growth and price stability, on the one
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hand, and maintaining internal and external balances, on the other.
Fiscal deficit as a means to promote growth has been well recog-
nised in the literature. Its efficacy to do so however, depends on
what happens to various intermediate variables such as prices, inter-
est rate, credit, investment and external leakages such as imports,
which are influenced by the fiscal deficit. When deficit is financed
by money creation the trade-off becomes sharper in terms of higher
inflation. Apart from the adverse price impact, fiscal deficit implies
higher level of domestic absorption which can trigger an increase in
imports and widening of current account deficit in the balance of
payments. To be sure, the exact nature of the impact of an in-
crease in fiscal deficit on domestic prices and external deficit would
depend on various factors, such as the nature of linkages estab-
lished in the model, the estimated values of the impact coefficients
and the lags in the model which provide feed back effects to the
system. The policy simulation excercise conducted in this section is
intended to study four types of macro-economic outcomes stem-

ming from changes in the policy variables. In the first excercise
- public real non-agricultural investment is raised by small magnitudes
over its historical values during the sample period (1975-76 to
1993-94) in order to study the implications of this policy change
for growth, prices, and bilance of payments under the alternative
financing scenarios. These financing scenarios fall under three major
heads; (a) financing by money creation, (b) financing partly by a
rise in public sector saving and partly by money creation and (c)
financing by an increase in commercial bank credit to the govern-

Graph 1 : Money Supply
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Graph 2 : Price Level
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ment sector. In the second excercise, we study the implications of
an increase in government current expenditure, financed by bank
credit for the price level, output and balance of payments. In the
third excercise, the model is given a pure monetary shock in the
form of an increase in the RBI's foreign assets. The impact of this
policy change is studied by analysing the changes in paths of the
endogenous variables such as money supply, prices, output, ex-
change rate and the external current account balance. The fourth
experiment relates to an increase in world income and its possible
implications for exports and the current account deﬁm in the bal-
ance of payments.

In order to evaluate the comparative outcomes, the model is
first solved on its dynamic mode by holding all exogenous variables
to their historical levels. The simulated path of the variables there-
fore provide the model generated solutions of the endogenous vari-
ables during the sample period. In order to allow for policy in-
- duced change to be transmitted throughout the system, a particular
exogenous variable is choosen for altering its temporal path during
the sample period. The repeated shock arising out of this policy
change is allowed to work through the system alongwith the feed-
back effects to provide the policy solutions for the endogenous
variables. The policy solutions are compared with the reference so-
lutions with a view to evaluating the impact of the policy change
on some key endogenous variables.
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Graph 3 : Real Income
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1. Increased Public Investment

Public investment which is an exogenous variable in the
model is divided into two broad categories, viz; agriculture and
non-agricultural investment. Public investment has a two-fold role in
the model. It directly adds to the capital stock and generates out-
put with a lag. In the non-agricultural sector public capital also
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competes with private capital to the extent that it crowds out the
private sector in the credit market.

In the simulation experiment real public investment in the
non-agricultural sector is raised by 10 per cent over its historical
level in each year of the simulation period. There are three key
endogenous variables to which this policy change may be ad-
dressed; output, prices and current account deficit in the balance of
payment. The impacts of this policy under three different financing
scenarios are discussed below.

a) Implications Under the Monetary Financing Scenario

The increased investment expenditure will have an immediate
expansionary effect on fiscal deficit, raising the need for net RBI
credit to the government. As a result, the reserve money will grow
passively with the feed-back from RBI credit, leading to expansion
in money supply and consequent increase in prices. The ensuing
output effect is however, expected to moderate the price rise to
'some extent. The initial deterioration in the budget balance will
feed itself back into the system to the extent that the interest pay-
ments will grow in the next period to service the higher level of
public debt.> The budget balance will also depend on the degree
and speed with which government revenues and expenditures adjust
to the changes in price and output. On the other hand, the output
-effect on the budget balance is expected to be favourable given the

" built-in-elasticity of tax system. On the financing side, while govern-

ment borrowing from household is structurally related to nominal
output, borrowing from banks is-related to growth in bank deposits
and in turn to money supply. Consequently, domestic non-monetary
borrowing of the government will rise to partly finance the deterio-
ration in the budget balance in the subsequent period. The need for
monetary financing will, however, grow until the budget deficit re-
tumns to a stable equilibrium value. The repeated shock by way of
continuous increases in public investment will set in motion a cycle
of adjustment involving money, prices, output and budget deficit,
until all endogenous variables in the model reach to their new long
run equilibrium values, |
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Another dimension of the higher public investment expenditure
relates to its impact on the balance of payments. The output and
price effects of public investment outlay are expected to be accom-
panied by a deterioration in the current account deficit in the bal-
ance of payments. This happens as a part of the increase in do-
mestic absorption stemming from the higher government expenditure
spills over to the external current account through a rise in im-
ports. Apart from this income effect, the current account deficit
will also be influenced by the changes in relative prices in the
wake of a change in domestic price. There are two routes in the
model through which the domestic price affects the relative price,
the direct effect, where the unit value index of exports is positively
related to domestic price and the indirect effect, where the dollar
price of exports is negatively related to exchange rate. An increase
in domestic price will increase the supply price of exports, resulting
in a rise in unit value. index of exports. The rise in Rupee price of
exports will be counteracted to some extent by the depreciation in
nominal exchange rate. Consequently, the net impact of the domes-
tic price change on the dollar price of exports, and hence on the
export volume, will depend on the relative strength of both the
factors. Since imports are positively related to domestic price, an
increase in the latter will also cause the former to rise. The do-
mestic price implications of higher public investment spending,
therefore, turns out to be a crucial factor for the current account -
deficit in the balance of payment.

The quantitative impacts of the above policy simulation on key
endogenous variables are presented in Table 3. The impact change
refers to the immediate change (within the same year) in the en-
dogenous variables in response to a change in the policy variable,
the change is worked out as the percentage deviation in the vari-
able over the base line or reference simulation.

o - ¥)

1y

Where ‘d’ is the annual average percentage deviation from the. base
line simulation, ‘n’ is number of years in the simulation period, ‘y*

1
d=—
n

s
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is the value in the reference simulation (dynamic), and ‘y? is value
in the policy simulation The short run impact refers to the annual
average percentage deviation from the base line simulation during
the first two years while the long run impact relates to the annual
average percentage change during the entire sample period.

The immediate impact of the policy change is a rise in fiscal
deficit and money supply by 16.98 per cent and 3.51 per cent, re-
spectively, over their respective reference solutions in the same year
of the increase in- public investment. The initial price effect is
placed at 0.69 per cent. Real net capital stock in non-agriculture
sector and real income are higher by 0.60 per cent and 0.47 per
cent, respectively, in the first year. Given the one-period lag be-
tween capital stock and output, the initial output effect stems from
two sources viz; the higher level of credit flow to the production
sectors which has come about by the higher level of real money
stock and the short run adjustment of output to domestic demand
conditions. The increase in domestic -absorption creates an instanta-
neous demand for real imports, which rises by 1.58 per cent in the
. first year while exports in constant dollar fall marginally by 0.01
per cent, a result that follows from the change in the relative
prices against exports. Consequently the current account deficit in
the balance of payment shows a deterioration of 17.04 per cent
in the first year of the policy change. In terms of ratio to GDP,
- current account deficit registers an increase of 0.08 percentage
point from the reference simulation.

In the short to medium run, the adverse price and balance of
payment effects continue to dominate the output effect. While dur-
ing the first two years the price level rises by an average rate of
1.3 per cent, the growth in output is placed at 0.72 per cent and
current account deficit deteriorates by 24.97 per cent (0.13 per
cent of GDP). The short run scenario, in other words, shows a
faster rate of deterioration in the internal and external balances than
what was witnessed in the immediate horizon.
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Table 3 : Policy Simulation 1(a)
Impact of Sustained 10 per cent increase in Real Public
Investment in Non-agriculture Sector Financed by Money Creation

Endogenous Annual Average Percentage Deviation
"Variables from the Base-Line Simulation
Impact Short run  Long run
(first year)  (first two (sample per-
years’ iod average,
_ average) ‘ 1975-76 to
, 1993-94)
Fiscal Deficit ' 16.98 18.13 41.50
" Government Revenue 0.60 1.8 16.10
Government Expenditure 4.78 5.46 21.92
Money Supply, 3.51 534 29.31
Prices | : 069 1.30 18.13
Real Capital Stock in Non-Agriculture Sector  0.60 - 097 ‘ 4.44.
Real Income ' 047 072 266
Real Exporis (USS$) | -0.01 -0.06 3.97
Real Imports (Rs.). 1.58 239 20.66
Exchange Rate* 043 068 15.62
~ Curmrent Account Deficit (Rs.)** S ¥.04 2497 161.65
{as % of GDP) (0.08) - (0.13) (&:67)
" External Debt ' 0.80 142 32.54
Interest Payment on External Debt 0.00 ~0.001 3414,

* (+) Implies depreciation and (-) appreciation
** (+) Implies increase in deficit and (-) decrease

In the long run, the price and balance of payments situation
continue to show sharp deterioration. As the gap between revenue
and expenditure increases steadily with inflation and rising stock of
public debt, the fiscal deficit rises by an annual average rate of
41.50 per cent, leading to a money supply growth of 29.31 per
cent. Prices on an average rise by 18.13 per cent, while real in-
come goes up by an annual average rate of 2.66 per cent. Exter-
nal payments situation records a sharp deterioration with the real
import growth averaging 20.66 per cent, and real export in US
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dollars showing only a small growth of 3.97 per cent, which is
primarily caused by the exchange rate depreciation brought about
by the combined influence of domestic price increase and the spurt
in the current account deficit. The deficit in the current account
rises by an average of 161.65 per cent or 0.67 per cent of GDP
in the long run. In terms of magnitude, the current account deficit
would have increased to 2.08 per cent of GDP in 1993-94, com-
pared to the reference value of 0.36 per cent. Graph 1 to 4 pro-
vides the plots of actual, reference simulation and policy outcomes
of major endogenous variables.

As may be seen from the graphs while the real output growth
in the long run starts to taper off, inflation and balance of payment
deficits increase to an unsustainable position, reflecting the relative
inefficacy of the policy to achieve sustained output growth through
monetary expansion. ‘

(b) Finanéing Implications Under Increased Public Saving and
Money Financing

In this scenario the additional public investment is assumed to
be financed partly by an increase in savings of public enterprises
while the savings of government administration evolves
endogenously with the govermnment revenue and expenditure growth.
Historically, the proportion of nominal saving of public enterprises
to public investment in the non-agricultural sector varied between
15 to 85 per cent during the sample period 1975-76 to 1993-94.
It would seem reasonable to expect that the gross saving of public
enterprises rise along with the public investment at a pace which
~would maintain the above ratios unaltered during the sample period.
Implicit in this is the assumption that the gap between the incre-
mental investment and saving in each year is financed by money
creation.

The quantitative changes recorded in the key endogenous vari-
ables under this financing scenario are summarised in Table 4.
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Table 4 : Policy Simulation 1(b)
Impact of Sustained 10 per cent increase in Public Real
Investment in Non-agriculture Sector Financed by Increased
Public Saving and Money Creation

Endogenous ‘ Annual Average Perccntage Deviation
Variables from the Base-Line Simulation
Impact Short run Long run
(first year)  (first two (sample per-
years’ iod average,
average) 1975-76 1o
1993-94)
Fiscal Deficit 14.31 14.84 25.13
Government Revenue 1.34 1.86 12.40
Government Expenditure 4.66 3.20 15.34
Money Supply 298 441 18.71
Prices 0.58 - 1.07 11.37
Real Capital Stock in Non-Agriculture Sector  0.57 0.91 3.88
Real Income 043 0.64 2.29
Real Exports (USS) -0.01 -0.07 2.11
Real Imports (Rs.) 1.38 2.02 13.24
Exchange Rate* 037 0.56 9.74
Current Account Deficit (Rs.)** 14.89 21.05 96.35
(as % of GDP) (0.07) (0.67) (0.46)
External Dcebt 0.70 1.22 21.88
Interest Payment on External Debt 0.00 002 - 2322

* (+) Implies depreciation and (-) appreciation
** (+) Implies increase in deficit and (-) decrease

The long run impacts on prices and balance of payments under
this financing scenario are significantly different from the pure mon-
etary financing scenario. In the long run the annual average in-
crease in fiscal deficit works out to 25.13 per cent, giving a
money supply growth of 1871 per cent over the reference simula-
tion. The price level shows an annual average increase of 11.37
per cent in the long run. It may be noted that the substantial
moderation in the price rise compared to the pure monetary financ-
ing scenario has come about through a small loss in output
growth. The annual average growth in real output over the refer-
ence solution is placed at 2.29 per cent under this scenario com-
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pared to 2.66 per cent in the pure monetary financing scenario.
The ratio of current account deficit to GDP goes up by an annual
average rate of 0.46 per cent in the long run. Under this policy
excercise, or what may be referred to as restrained monetary ex-
pansion scenario, the price and balance of payments impacts remain
adverse suggesting that a policy favouring growth in public invest-
ment inconsistent with the saving effort would likely to affect the
long term prospects of maintaining a sustainable price and balance

of payment situation.

(c) Financing Implications Under Increased Bank Credit to
Government

Borrowing from market mainly commercial banks constitutes an
alternative source of financing the additional public investment.
Under the bond financing scenario, the macro-economic impact of
fiscal deficit would depend on several factors such as the impact
on interest rate, availability of credit to the private sector and the
growth of absorption relative to growth in output. Theoretically,
operating under a non-accommodating monetary policy environment,
an increase in supply of government bonds is expected to increase
the interest rate and adversely affect the economic activity else-
where. Another consequence of the policy is that the increased
flow of bank credit to government could imply reduction of credit
for private sector capital formation. These adverse outcomes would
have to be evaluated against the monetary stability of the policy
which is likely to follow in absence of automatic growth in money
supply on account of increase in fiscal deficit. :

The policy simulation of above experiment required some
change in the framework of the model. Bank credit to government,
which was behaviourally determined in the model had to be ex-
pressed as an identity while the Reserve Bank credit to govern-
ment, an endogenous variable earlier, had to be made exogenous.
Under this policy experiment commercial bank credit to government
is treated as the residual capital receipt to fill the gap between the
fiscal deficit and borrowing from all other sources, including the
Reserve Bank credit to government. The results of this policy out-
come are presented in Table 5.
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Table 5 : Policy Simulation 1(c)
Impact of Sustained 10 per cent increase in Public Real
Investment in Non-agriculture Sector financed by increase in
Commercial Bank Credit to the Government

Endogenous Annual Average Percentage Deviation
Variables : from the Base-Line Simulation
Impact Short run Long run
(first year)  (first two (sample per-
years' iod average,
average) 1975-76 w
1993-94)
Fiscal Deficit 15.39 15.11 17.88
Government Revenue 0.10 0.12 -0.12
Government Expenditure 3.93 3.90 4.04
Money Supply — — —_
Prices ~0.09 -0.16 -0.74
Cdmmercial Bank Lending Raie 0.84 1.28 0.76
Real Private Investment in Non-Agriculture Sector -2.55 i -2.90 -8.27
Real Capital Stock in Non-Agriculture Sector 0.36 - 0.51 0.82
Real Income ' 0.24 0.32 0.57
Real Exports (USS) o -0.04 -0.10 -0.80
" Real Imports (Rs.) : 042 - 037 -6.37
Exchange Rate* ' 0.05 -0.01 -0.49
Current Account Deficit (Rs.)** 6.15 3.87 -4.79
(as % of GDP) (0.03) (0.02) (-0.03)
External Debt 0.21 0.24 -0.97
Interest Payment on External Debt — -0.37 -3.47

* (+) Implies depreciation and (-) appreciation
** (+) Implies increase in deficit and {-) decrease

The outcomes under this policy are perceptibly different from
the two other scenarios discussed above. An immediate impact of
the policy is that while fiscal deficit rises by about 15.39 per cent
in the same year of the increase in public investment, the ensuing
output growth (0.24 per cent) and the unchanged level of money
stock bring about a marginal decline in prices. Higher credit flow
to government crowds out private investment in the non=agriculture
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sector by 2.55 per cent, although the aggregate capital stock in
non-agricultural sector rises by 0.36 per cent. This is reminiscent of
partial crowding out situation, implying that a part of the loss of
bank credit to private sector is made good by the enterprises
through other sources. This method of financing govemment invest-
ment also raises the commercial banks’ lending rate by 0.84 per
cent and affects private investment. The current account deficit wit-
nesses a deterioration of the order of 6.5 per cent (0.03 percentage
points in terms of ratio of GDP) mainly brought out by the
growth of 0.42 per cent in real imports and a decline of 0.04 per
cent in exports. In the short to medium run, fiscal deficit grows by
15.11 per cent per annum, while the impact on other variables are
broadly on the lines of those witnessed in the immediate horizon.

In the long run, real capital stock in non-agricultural sector and
output growth are placed at 0.82 per cent and 0.57 per cent, re-
spectively, while private real investment declines at a faster rate of
8.27 per cent, resulting in the loss of much of the potential out-
put. The resource gap of the government shows an annual average
increase of 17.88 per cent. As the decline in the price level
strengthens in the long run, the real money stock and aggregate
demand level falls, and the relative price changes in favour of do-
mestic goods, causing a decline in the real import. This shows up
in the perverse effect of some improvement in curmrent account bal-
ance. The relative price changes therefore, have a powerful impact
on the current account deficit in the balance of payments.

2.  Increased Current Expenditure Financed by Bank Credit

A policy induced increase in government current expenditure, fi-
nanced by borrowing from the credit market is associated with
both adverse price and income effects as well as a deterioration in
the balance of payment situation. In this policy simulation govern-
ment nominal current transfers (excluding interest payments) which
is an exogenous variable in the model was increased by 10 per
cent over its actual value in each year of the sample period. The
quantitative outcomes of this policy are presented in Table 6.
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Table 6 : Policy Simulation 2.
Impact of Sustained 10 per cent increase in Government
Current Transfers Financed by Bank Credit

Endogenous Annual Average Percentage Deviation
Variables from the Reference Simulation
Impact Short run Long run
(first two  (first two  (sample per-
year) years® iod average,
average) 1975-76 o
1993-94)
Fiscal Deficit 3.34 350 5.82
Money Supply — —_— -
Real Income 0.02 0.01 -0.34
Prices -0.01 -0.01 035
Real Exports (USS$) -0.003 -0.004 - 036
Real Imports (Rs.) - 0.03 0.03 0.19
Exchange Rate* neg. neg. 0.23
Current Account Deficit (Rs.)** - 045 0.29 342
(as % of GDP) ' neg. neg. 0.01
External Debt 0.02 - 002 ' 0.28

* (+) Implies depreciation and (-) appreciation.
** (+) Implies increase in deficit and (-) decrease.
Neg.: Negligible.

It is evident that higher levels of current expenditure imply long
run adverse macro-economic outcomes for the economy which
stems from reduction in output level, increased pressure on prices
and a deterioration in the current account deficit. This is in
contrast to the policy outcomes of financing a higher level of
public investment through credit from the market. Public
investment, despite its adverse ‘crowding out’ impact on private
investment raises the output level in the economy and. may
not imply severe long run balance of payments effects, if not
financed by money creation. Efforts to reduce government
expenditure should be therefore targetted at current expenditures,
which have potential adverse macro-eonomic consequences for the
economy,
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3. Increased Reserve Bank's Foreign Assets

A pure monetary shock to the model by way of an increase in
Reserve Bank's Foreign Assets (RBFA) is expected to work
through the system in two ways. First, RBFA constitutes a part of
the reserve money, hence there will be an immediate expansionary
impact on money supply and prices. Higher real money balances
would also go to enhance the credit flow to real sector, leading to
some increase in output. The relative prices in the trade sector will
however undergo a change with implications for trade flows. Sec-
ondly, RBFA has a direct implication for exchange rate, which
would tend to depreciate with higher absorption of foreign ex-
change by RBI from the market. This constitutes a second channel
of impact on the external balance. The quantitative dimension of
this policy change on the key endogenous variables are reported in

Table 7.

Table 7 : Policy Simulation 3. g
Impact of Sustained 10 per cent increase in
Reserve Bank Foreign Assets

Endogenous - Annual Average Percentage Deviation
Variables from the Reference Simulation
Impact Short run Long run
(first year)  (first two (sample per-
years’ iod average,
" average) 1975-76 to
1993-94)
Money Supply 0.73 144 1.75
Prices 0.17 ‘040 141
Fiscal Deficit 036 0.80 . 154
Real Income . 0.04 0.08 0.02
Real Exports (USS$) 0.25 0.36 0.46
Real Imports (Rs.) 0.22 0.50 1.44
Exchange Rate* - 070 092 1.26
Intertest Income on External Investment .- 29.28 40.33
Current Account Deficit (Rs.)** -0.34 -4.63 1.36
External Debt 047 0.66 1.37

* (+) Implies depreciation and (-) appreciation
** (+) Implies increase in deficit and (-) decrcase
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In the first year of the increase in RBFA, money supply in-
creases by 0.73 per cent and price level by 0.17 per cent. The
price rise sets in motion an adjustment in government revenues and
expenditure and - fiscal deficit expands by 0.36 per cent, leading to
borrowing from Reserve Bank in the second stage of impact. Real
income is higher by 0.04 per cent in the first year. Exchange rate
witnesses a depreciation of 0.70 per cent under the combined im-
pact of domestic inflation and Reserve Bank's absorption of
foreign exchange from the market. This produces an export growth
in dollar terms of 0.25 per cent, while imports in real terms rise
by 0.22 per cent. The current account deficit improves by 0.34 per
cent over the reference simulation. '

In the short to medium run money supply rises at an annual
average rate of 1.44 per cent, leading to a price rise of 0.4 per
cent. The annual increase in output averages 0.08 per cent. In the
long run the balance of payment records a deterioration, as the ad-
verse price effects cause imports to rise at a faster rate, despite an
increased rate of depreciation in exchange rate. This shows that
containing domestic inflation through other policy measures such as
sterilisation has to play a critical role, if the depreciation in ex-
change rate should have an enduring favourable impact on the cur-
rent account balance.

4, Growth in World Income

Growth in world income is expected to increase exports of
goods and services and improve the current account balance. The
economy-wide implications of this change can be studied by solving
the model with the repeated favourable shocks during the sample
period. The policy experiment conducted in this section is therefore
intended to capture the temporal changes in key endogenous vari-
ables following one per cent increase in world real income (index)
over the observed levels in each year of the sample period. This
favourable shock to the external sector is expected to work
through the model in the following way.

An increase in world income will have an immediate favourable
impact on the current account balance. The decline in current ac-
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count deficit will reduce the stock of external debt and interest
payment, leading to further improvement in external balance. How-
ever, some of the gains accruing from this favourable shock will
be neutralised by higher imports stemming from the increase in do-
mestic absorption and appreciation of exchange rate following the
reduction in current account deficit.

The quantitative dimension of this policy change is given in
Table 8.

Table 8 : Policy Simulation 4.
Effects of Sustained 1 per cent increase in World
Income (index) Over the Actual Level

Endogenous Annual Average Percentage Deviation
Variables from the Base Line Simulation
Impact Short run Long run
{first year) (first two  (sample per-
years’ iod average,
average) 1975-76 to
1993-94)
Real Exports (USS) 0.53 0.67 0.82
Real Imports (Rs.) 0.02 0.02 -0.06
Exchange Rate* ' -0.09 -0.13 -0.59
Current Account Deficit (Rs.)** -5.90 -8.69 -8.86
(as % of GDP) (-0.03) (-0.04) (-0.08)
External Debt -0.28 0.50 - =2.60
External Interest Payments ' —_ -0.21 -3.18
Fiscal Deficit . -0.02 -0.03 -0.12
Money Supply -0.004 -0.01 -0.09
Prices ' 0.005 -0.01 -0.09
Real Income , 0.01 0.02 0.02

* (+) Implies depreciation and (-) appreciation
** (+) Implies increase in deficit and (-) decrease

The immediate impact is an increase in dollar value of real ex-
ports of goods and services by 0.53 per cent over the reference
simulation. Imports also rise by 0.02 per cent because of the
higher level of domestic absorption. The current account deficit
declines by 5.90 per cent in the first year implying an improvement
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of 0.03 percentage point in relation to GDP, which brings down
the stock of external debt by 0.28 per cent. The improvement in
current account balance and consequent reduction in external debt
although brings down the extemal interest payment in the subse-
quent years, this also creates the conditions for exchange rate ap-
preciation. In the long run, the annual average rate of decline in
the current account deficit is placed at 0.08 percentage point of
GDP, over the base-year scenario.. The domestic impact of the fa-
vourable world output shock is an increase in real income which
leads to an improvement in government resource gap and a decline
in money supply and price level in the economy

Section VI
Concluding Observations

The major objective of this paper has been to analyse the vari-
ous inter-relationships among fiscal deficit, prices, output and bal-
ance of payments and in this context to evaluate different policy
options for maintaining sustainable internal and external balances in
the economy. High levels of fiscal deficit pose various problems for
the economy, inflation and adverse balance of payments conse-
quences are considered to be the serious concerns of these deficits.

The macro econometric model presented above provides an inte-
grated framework to study the external sector dimension of the fis-
cal deficit alongwith its monetary and real sector implications. The
policy simulation results presented in the paper revealed that fiscal
deficit in general results in widening of current account deficit,
although this outcome critically depends on how the deficit is
financed. In the case of monetary financing scenario, the price and
income effects reinforce each other, leading to a rapid deterioration
of external balance in the short run as well as in the long run. The
external impacts of deficit are, however, less severe when deficit is
financed by increased domestic savings. Thus, in any effort to main-
tain a sustainable balance of payments situation, domestic economic
policy aimed at maintaining absorption and price at appropriate
levels has an important role to play. This underlines the need for
an externally consistent budgetary policy, keeping in view a medium
term target of current account deficit in relation to GDP.



638 RESERVE BANK OF INDIA OCCASIONAL PAPERS

It is also important to observe- that deficit financing to promote
public investment and growth involves costs in terms of loss of
control on inflation. The policy simulation results presented in the
study show that a sustained increase in fiscal deficit financed by
borrowing from the Reserve Bank leads to a spiral impact on
prices in the long run although in the short run the adverse impact
may look quite moderate. Even when the deficit is financed by
borrowing from market, a prudent limit for such borrowing
becomes essential. In a system of market determined interest rates,
the financing requirement of government from the market should be
consistent with the growth in national savings.

The policy simulation results also ‘show that while growth in
world income improves the external payments situation, some of
the improvements may be lost due to the exchange rate apprecia-
tion. While a viable balance of payments strategy would have to be
based on the supportive domestic policies to keep absorption and
prices at appropriate levels, any temporary disequilibrium in the
balance of payments due to adverse relative price movements may
necessitate some adjustment of exchange rate.

thes

1. Fiscal deficit of the public sector in this analysis is taken as the saving and in-
vestment gap of public sector as measured in the National Accounts Statistics fol-
lowing the principles based on the System of National Accoumts (SNA). This
measure of fiscal deficit will not agrec with the comprehensive public scctor deficit
computed from budget documents because of several accounting differences, such as
the cash based accounting in budgct versus accrual accounting in SNA, the differ-
ence in the consolidation of transactions and classification differences mainly arising
from the treatment of acquisition of financial assets by the government (IMF,
1986).

2. This impact will not be strong if there are supply constraints or the economy is
operating at near full capacity level.

3. The weighted average lending rate refers to the mean lending rates of commercial
banks for various ranges of outstanding advances, weighted by the share of the re-
spective outstanding advances to the total.

4. The net capital account transaction in the balance of payments is taken as a proxy
for the private capital flows.
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5. The incrcasc in interest payment may be, 1o some extent, offsct by higher profit
transfers from RBI due to the rising share of RBI’s claim on government in the
total debt.
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Table 1 : Complete Model Structure (Contd.)

IDENTITIES

27. TR = DT+ DIT + TM + NTX + SE

28. TM = MR x [(impt x PIMP)/ 100}

29. GXP = {(con x P)/100] + TRP + [(pcfag + pcfnag) x PGKE] x 100
30, TRP = IP + SUBS + OCTR

31. P = IPI+ IPX®

32 FD = GXP - TR

B3P = I« IDBT,,

34. IDBT = TDBT — XDBT*

35. PX* = [ x XDBT:

36. XDBT = XDBTt, + EBt + VLC

37. TDBT = TDBT, + ATDBT

38. RCG = FD - ABCG - AFICG - DNB - EBt - MISCR + RCG,,,
39. EB* = E x ATDBT

40. BCG = ABCG + BCG,,

41. RM = RCG + RBCS + RBFA + GCL - RNML

42 BCP = M, - RCG - BCG - RBFA — OBFA - GCL + BNML
43. wik = (B +OPC) - [(P - P )P,] x 100

44. absp =  pc + piag + pinag

45. add = absp + con + pcfag + pefnag + (expt$ x 7.91) - impt -
46. ad = add + impt

47. y = yar + ynar

8. Y = (y x PGDP)/100

49. YM = Y + DIT + TM - SUBS
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Table 1 : Complete Model Structure (Concld,)

50. yn = (YM/ PGDP) x 100
5. pyd = ym - [(TR/P) x 100] + [(TRP/P) x 100]
52. PEXPS = (UVIX x 7.91) / EXR

53, CAB = [(expt$ x UVIX x 7.91)/100]-[(impt x PIMP)/100]
+ (XTI - X1P) + NR

54. 1PX = IPX8 + IPX®

55. IPX* = /7 x XDBT

56. XDBT =  AXDBT + XDBT ,

57. XDBT* = XDBT - XDBTs

58. kagr = ;«;Tg +\piag - depag + kagr

59. knagr = ;;‘;1:1; + pinag + e;‘r-n - depnag + knagr

Note : Exogenous variables arc indicated by a line on the top of the variable
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Endogenous
DT
DIT

NTX

ATDBT
ABCG

DNB

PGDP

PGKE

ADEP

1B

pc
piag
pinag

depag
depnag
expt$

it

Appendix 1 : Definition of variables

Nominal direct tax revenue of government.
Nominal indirect tax revenue of government.

Nominal non-tax revenue of government administrative depart-
ments (includes income from property and entreprencurship and
miscellaneous current receipts).

Real government consumpiton expenditure.
Incremental debt of the government.
Change in commercial bank credit to government (March 31).

Government domestic non-bank borrowing viz., small savings,
provident funds and special deposits etc.

Wholesale Price Index (1980-81 = 100).
GDP deflator (1980-81 = 100).

Implicit capital formation deflator in public sector (1980-81 =
100). ’ : ”

Change in aggregate deposit of commercial banks, including co-
operative banks (March 31). '

Broad money stock (March 31).

Interest rate for 1 to 3 year bank d‘eposits.v

Real private consumption expénditure._

Real gross private investment in agriculture sector.

Real gross private investment in non-agriculture sector.
Output originating from agriculture (1980-81 prices).
Output originating from non-agricultural sector (1980-81).

Depreciation in agricultural sector in real term.
Depreciation in non-agriculture sector in real term.

Exports of goods and services in constant US dollar (includes
merchandise and invisible exports, excluding transfers, invest-
ment income and miscellaneous current receipts).
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UVIX

impt

EXR

AXDBT
TR
™

GXP

)3

FD
Pl
IDBT
IPXe
XDBTe
TDBT
RCG
EBs¢
BCG
RM
BCP
wh
absp
add

ad
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Unit value index of exports (1980-81 = 100).

Real imports of goods and services in Rupees (includes mer-
chandise and invisible imports, excluding transfers, investment
income and miscellaneous current payments).

Nominal exchange rate (rupee to US dollar).

External interest income in nominal term.

Change in external debt.

Nominal current revenue of government.

Nominal import tax revenue.

Nominal government expenditure.

Nominal transfer payments of government administration.
Total interest payment of government.

Public sector fiscal deficit.

Interest payment on internal debt of the government.
Outstanding internal public debt.

Interest payment on external debt of th;a government.
Outstanding external ciebt of the government.

Total outstanding public debt of the government.

Outstanding Reserve Bank credif to the government (March 31).
External borrowing of the government.

Outstanding bank credit to the government (March 31).
Outstanding reserve money (March 31).

Outstanding bank credit to private sector (March 31).
Weighted average real lending rate of banks.

Real private absorption.

Real demand for domestically produced goods and services.

Real aggregate ‘ absorption.
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YM

pyd
PEXPS
CAB

1PX

| 1PX?

XD B'f
XDBTr
kagr
knagr
Exogenous

DDT
DDIT

DNTX
DDBT

AWSLR
DBCG
DDN_B
DP1

DP2

Real GDP at factor cost.

Nominal GDP at factor cost.

Nominal GDP ﬁt market prices,

Real GDP at market prices.

Real private disposable income.

Index of dollar price of exports.
Current‘account balancé.

Interest payment on external debt,
Interest payment on private external debt.
Qutstanding external. debt.

Outstanding, private external debt.

Real net capital stock in agriculture sector.

Real net capital stock in non-agriculture sector.

Dummy for 1991-92 for the change in the structure of direct
taxes.

Dummy for 1992-93 and 1993-94 for the sharp change in the
indirect tax rates.

Dummy for sharp fluctuations in non-tax revenue in some years.

~ Dummy for sharp fluctuation in outstanding debt in 1974-75.

Weighted average statutory liquidity ratio (SLR weighted by the
number of days the ratio was in force). :

Dummy for unusual increase in bank credit to government in

'1977-78.

Dummy for the sharp decline in government non-bank domestic
borrowing in 1974-75.

Dummy representing high inflation years in 1973-74 and 1974-
75 due to first oil shock.

Dummy for the second oil shock in 1979-80.
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DPGKE

DDEP

pefag

dpiagl

dpiag2

pefnag
capb

OPC
RAIN

AREA

WPEXP

dexpt$
DUVIX

PIMP

dimptl

dimpt2
RBFA
DEXR1

DEXR2

LBR
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Dummy for the sharp decline in implicit government capital
formation deflator in 1980-81.

Dummy for large variation in bank. deposits in 1985-86 and
1986-87. -

.Public sector gross investment in agiculture in real term.

Dummy for the sharp decline in public investment in agricul-
ture in certain years.

Dummy for sharp increase in public investment in agriculture
in certain years.

Public sector gross investment in non-agriculture sector in real
term. '

Net capital account in the balance of payments account deflated
by wholesale price index.

Intermediating cost of banks.

Railfall index (1970-71 = 100).

Index of gros§ cropped area (1970-71 = 100).
Index of world output (1980-81 = 100).
World price of exports (1980-81 = 100).

Dummy for unusual large variation in exports of goods and
services in some years.

Dummy for unusual decline in unit value index of exports in
some years.

Unit value index of imports (1980-81 = 100).

Dummy for a large fall in imports following the stabilisation
programme in 1991-92.

Dummy for sharp variation in imports in certain years.
Stock of Reserve Bank's foreign asset (March 31).

Dummy representing the readjustment of exchange rate of
Rupee in 199192

Dummy representing a large deprecxanon of exchange rate of
Rupee in 1992-93,

One year London Inter-Bank Offer Rate.
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DXDBT =

SE =

MR =

SUBS =

OCTR =

MISCR =

RBCS =

GCL =

RNML =

OBFA =

BNML =

NR =

]
]

EROM =

Dummy for change in classification of external debt from 1991-
92 onwards.

Gross savings of departmental and non-departmental enterprises
of the government.

Average import duty rate.
Subsidies in neminal term.

Other current transfers of the government administration repre-
senting pension, etc.

Average interest rate on government domestic debt,
Average interest rate on government external debt.
Valuation change in government external debt.

Financial institutions’ investment in government securities (out-
standing).

Proportion of external borrowing in the total borrowing of the
government. :

Miscellaneous capital receipts of government.

Outstanding Reserve Bank credit to commercial sector (March
31).

Outstanding government currency liability (March 31).

Outstanding Reserve Bank’s net non-monetary liability (March
31).

Outstanding level -of other banks' foreign assets.

Banking sectors” net non-monetary liability.

Net external transfers in balance of payments including non-in-
terest investment income and other miscellaneous current re-
ceipts. '

Average interest rate on private external debt.

Errors and ommissions in gross capital formation data.
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Growth Cycles in India :
An Empirical Investigation

Himanshu Joshi*

An econometric analysis of growth cycles in India carried out in the present paper
shows that the period of 1960-61 to 199495 can be broadly sub-divided into three
phases. The first phase which extends from the carly sixties to the late seventies
can be recognized as a low growth cra, followed by an edging up in the first half
-of eighties and a period of high trend growth (over 5 per cent per annum) begin-
ning from 1985-86 and continuing till the end of the sample in 1994-.95. The
analysis of the relationship between cyclical components of monetary and aggregate
demand variables with real growth reveals interesting results. While monctary sur-
prises affect growth adversely, cyclical fluctuations in aggregate demand variables,
except public investment and private consumption, have an insignificant effect on
future growth. The study explains thesc results by suggesting that income cffects
arising out of monctary and investment demand fluctuations can, as in King
(1982), possibly increase consumption and thus constrain future growth in output,
The results also suggest the existence of strong positive contemporancous effects of
cyclical fluctuations in real private consumption on output growth; followed by its
equally sharp future reversals due to capacity constraints. It is -also found that
cycles in agricultural growth have a favourable impact upon the performance of the
rest of the economy. On the whole, the empirical results underscore ‘the key role
played by both private consumption and public investment demand in creating busi-
ness cycles in India. From the policy point of view, a strategic reduction in private
consumption (and hence an increase in private savings and thus investment rate)
and an enhancement in the tempo of public investment need to be recognized as
two important factors in improving the growth performance of the Indian economy. .

Intro_duction

Burns and Mitchell (1946) define growth cycles as a ‘consensus
among expansions in many economic activities, followed by similarly
general recessions, contractions, and revivals’. The identification and
measurement of such business cycles in economic systems has all
along been an important area of inquiry in macroeconomic research.
It is understood that business cycles originate as a result of cyclical

* The author is Assistant Adviser in the Department of Economic Analysis and Policy.
The author is grateful to an anonymous referce for his very uscful suggestions on the
paper and to Shri Mridul Saggar who painstakingly provided the much needed data
and cvaluated the initial draft. Special thanks are also due to Shri Bhaskar
Chatterjee who made some useful comments at the initial stages of the preparation
of the paper. However, the author remains fully responsible for any remaining errors.
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or transitory fluctuations in economic time series which trigger a
downturn (or upturn) in the underlying trend of a time series. In
carefully distinguishing the concept of cycles, Beveridge and Nelson
(1981) state that, for example, it is not always possible to point
out a cyclical ‘downturn’ as one necessarily implying an immediate
decline in the actual time series. However, since actual declines or
increases in the series regularly follow the general direction of their
preceding cyclical movements, it is well nigh possible to predict the
movement of the underlying trend by studying the behavior of such
cyclical components in real time. Thus, the mechanism of decompo-
sition of a time series into its trend (or permanent) and cyclical (or
transitory) components continues to receive keen attention in statis-
tical analysis. Statistical decomposition methods, as opposed to
some of the earliecr methods focus more directly on a numerical
measurement of business cycles. For instance, the National Bureau
of Economic Research’s (NBER) original tradition of classifying
business cycles by identifying turning points and lead-lag relation-
ships gave rise to a number of methodological controversies. The
Bureau’s methodology was also questioned by Koopmans (1947)
from the standpoint that it took no account of economic theory.
Since the appearance of the NBER work, the theories of business
cycles and methods of measurement have progressed rapidly and
acquired a certain degree of sophistication and rigor. In the litera-
ture, applications of business cycle models have been largely con-
fined to developed economies which are supposed to be more sus-
ceptible to cyclical fluctuations. Less attention has, however, been
accorded to developing countries which have experienced similar
business fluctuations over the course of their development.

The aim of this paper is to attempt an empirical investigation
of business cycles in India during the period 1960-61 to 1994-95
and to relate these developments to the estimated cyclical move-
ments in a number of important macroeconomic variables in terms
of their lead, lag or coincident characteristics. The paper is o
rganized in three parts. Section I contains a review of the literature
with a focus on empirical models and the course of research in
the United States. Section II concerns with the discussion of the
methodological aspects of the techniques currently employed
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in empirical research. Section III offers an interpretation of the em-
pirical results obtained for the Indian economy. Section IV presents
concluding remarks.

_ Section I
A Brief Literature Review

Analysis of repeated and rapid fluctuations in aggregate economic
variables around their long-term growth path has been a subject of
immense interest in economic literature. While the reconciliation of
these fluctuations with equilibrium theory formed a major challenge
in the pre-Keynesian times, the Keynesian revolution turned the
main attention towards obtaining solutions under disequilibrium situ-
ations arising as result of imperfect markets and coordination fail-
ures. The failure of the Keynesian theory in the 1970’s, however,
quickly turned the debate back into the new classical (or rational
expectations) realm of equilibrium economics. The new classical
macroeconomics since its inception in the early 1970°s assumed
rationality in decision making and thus always stressed on fully ar-
ticulated equilibrium theories. Such an emphasis meant that real
business fluctuations should not be explained by taking recourse to
the arguments of market failures but that they be explained on the
basis of the underlying costs associated with obtaining information
and effecting an adjustment. Lucas (1972,1973), Sargent (1973) and
Barro (1976), for instance, argue that real effects of monetary dis-
turbances could arise from imperfect information about money and
the general price level. These real effects arising from monetary
disturbances could vanish in the long-run but could persist for a
short period because of information lags and costs of adjusting the
supply of labor and other quantities. The conceptual articulation of
the belief, particularly, about the role of monetary surprises in
producing real effects in an economy could not, however, with-
stand the body of controversial evidence in empirical research.
While the predicted positive effect of monetary shocks on output
and employment was found sensitive to changes in specification, the
relation between price shocks and output and employment was
found to be weak or nonexistent in the post World War II period
in the US (Sargent, 1977; Fair, 1979). Due to these revela-
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tions, the focus of business cycle research moved away from the
emphasis on monetary shocks to those on real shocks. New real
business cycle (RBC) models of the early 1980’s highlighted real
factors such as investment, consumption, capital stocks, productivity,
working hours and technology in causing business cycles and ar-
gued that any evidence of positive correlations between output and
money merely reflects the endogenous response of monetary aggre-
gates to output growth. The equilibrium RBC models, however,
differed from the classical equilibrium tradition in terms of their
incorporation of a shock propagation mechanism generated by opti-
mizing behavior of economic agents operating in a competitive en-
vironment. The retumn of the new classical economics at the centre
stage has generally been welcomed by empirical analysts such as
Hodrick and Prescott (1997) who state ‘....the search for an equi-
librium model of the business cycle is only beginning and that
studying the comovements of aggregate economic variables using an
efficient, easily replicable technique that incorporates our prior
knowledge about the economy will provide insights into the fea-
tures of the economy that an equilibrium theory should incorpo-
rate’,

The classic research work on business cycles is the one by Bums
and Mitchell (1946) who approached the problem of identification
of US cycles through episodic dating. Their approach emphasized
on the identification of turning points by tracking a cross section
of economic indicators and dating the time when these indicators
changed direction from positive to negative or vice versa. Subse-
quently, the NBER work on business cycles closely followed the
methodology of Burns and Mitchell (1946) and persisted with the
practice of identifying turning points and lead-lag relationship by
means of an eyeballing process.

The business cycle chronology analysis of the US economy in the
inter-War period (1918-1938) attempted by Burns and Mitchell is
based on an analysis of hundreds of individual time series which
shows that while the US economy suffered four recessions since .
the end of the second World War, these were relatively mild in
nature. Since 1937, however, there occurred a total of five
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recessions, the longest of which lasted barely thirteen months, thus
underscoring the ;ather mild and brief nature of such contractions
against the evidence available for the previous hundred years of the
US economy. The empirical ‘results produced by Burns and Mitchell
did not go unchallenged but subsequent revaluation of the dates by
the NBER staff led to a maximum of three changes out of twelve
identified by them. The work of the later NBER researchérs who
" devoted attention to the post-war period and followed the method-
ology of Burns and Mitchell was challenged by others mainly on
methodological issues [Moore (1961), Trueblood (1961), Cloos
(1963) and Zarnowitz (1963)].! Nonetheless, the NBER results
were largely supported later by Stock and Watson (1989) through
their empirical results based on a dynamic model with unobserved
coniponents. :

The NBER dating method came under scrutiny both on conceptual
and practical grounds. Conceptually, it was considered erroneous
because a cyclical downturn did not imply an immediate decline in
the actual series itself. In other words, if the underlying trend in
the time series was strongly positive, then downtums in its cyclical
components could occur without any negative change appearing in
the series itself. From a practical standpoint, since the cyclical com-
ponents usually precede the actual down (up) tums, it is considered
more useful to atternpt a numerical measurement of cyclical move-
ments to provide an on-going record of cyclical movements as they
develop over time for the purpose of an early detection of actual
turning point(s) (Beveridge and Nelson, 1981).

While the main focus of the NBER business cycle research was on
identifying turning points, further research on US business cycles
addressed issues of the relative duration and volatility of business
cycles during the pre and post war years. Beginning with a steady
growth in the US economy since 1960, many researchers believed -
that the economy became more stable and less volatile in the post-
war years as compared with that during the pre-war period (Baily,
1978, De Long and Summers, 1986). The general consensus on
diminishing volatility was, however, challenged by Romer (1986,
1989) who attributed the observed differences in volatility in pre
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and post-war to methodological problems. Romer’s findings were
yet again challenged by several researchers on grounds of ambiguity
related to the construction of data series. The debate on duration,
on the other hand, has displayed a large measure of agreement
with the exception of the findings reported by Beveridge and
Nelson. It is now generally recognized that the post-war US
economy showed relatively longer expansions and shorter contrac-
tions, as supported by Diebold and Ruderbusch (1992) and more
recently by Vilasuso (1996). '

Section II
Methodological Issues

The technological advancement in the statistical procedures meant
for the measurement of business cycles has been quite rapid. In the
number of technical methods developed to date, the key concemn
has been on improvising methods either to decompose a given time
series into its trend and cyclical components or develop tests for
clearly identifying the tuming points. Of the earlier works, Fellner's
(1956) decomposition approach was the most simple, as it was
based on detrending of the concerned time series. The cyclical
component was then obtained as a residual from the trend line. A
major limitation of taking the trend line as the permanent compo-
nent was that if the time series was indeed random, then the de-
viations from the trend were expected to grow unbounded and thus
were capable of entirely distorting subsequent statistical inference.
Nerlove (1967) approached the problem of decomposition via the
method of signal extraction which implied a priori knowledge of
the stochastic property of the unobserved components. Mintz (1969,
1972) characterises his business cycles on the basis of (i) deviation
and (i) step cycles. While the deviation cycle is defined as a re-
sidual from a centered seventy-five month moving average of the
data, the step cycle concerns with the fluctuations in the rates of
- change of time series such that a ‘downturn’ is defined to be the
endpoint of a period of relatively rapid growth and an ‘upturn’ as
the endpoint of a period of relatively low growth. Two major
problems with this approach are; the assumption of the same cen-
tered moving average for all series regardless of their stochastic
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properties, and the unavailability of the future observations for in-
clusion in the average.

Among the more sophisticated methods, Beveridge and Nelson pro-
‘pose a time domain procedure in which a series is decomposed
into its stochastic stationary (or cyclical) and non-stationary (or
permanent) parts. The authors denote the cyclical component as the
forecastable momentum of the series present at each time period
but which is expected to dissipate as the series returns to its per-
manent level. The application of the method entails a detailed in-
vestigation of the stochastic structure of time series for designing
appropriate filters. Since this technique employs past data alone and
is simple to apply, it can be readily performed in real time to
monitor business developments. The problems with this approach
are twofold. First, since the construction of any ARIMA structure
" entails a measure of subjectivity, it is often questioned on the
grounds of appropriateness. Secondly, this decomposition procedure
implies a perfect correlation between the innovations in the trend
and cyclical components and is thus entrenched on a rather re-
stricted assumption that the trend in the series is always 'revised on
the basis of current innovation.

Hodrick and Prescott propose a method of decomposition based on
Whittaker-Henderson Type A filter in which a time seres, recog-
nized as composed of a smoothly varying trend component and a
cyclical component, is split in its two characteristic components- on
the ‘basis of some justifiable assumptions. In electing this particular
approach, the authors mention that fluctuations in the post-war US
economy are too rapid to be accounted for by slowly changing
demographic- and technological factors and changes in capital stocks
that produce secular growth in per capita output. Moreover, they
also argue that the lack of a prior knowledge about the exact sto-
“chastic structure of a time series implies that one cannot, pethaps,
unequivocally separate the trend and cyclical components as, for
instance, is done in case of the Beveridge and Nelson procedure.
In view of these caveats, they propose a ‘graduating’ procedure
based on the Whittaker-Henderson Type A filter which has been
traditionally used in actuarial calculations and is more suited to
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growth theory dynamics. The Hodrick and Prescott filter
assumes that a time series can be represented as a smoothly vary-
ing growth component and a cyclical component which approaches
zero on an average over a long time horizon. The Hodrick
Prescott filter like other smoothing procedures also has its
drawbacks, in particular, because of its sensitivity to cross-variable

correlations.

Bowden (1972) employs spectral methods to obtain a measure of
what is known as the ‘spectral reference’ cycle for a set of cova-
riance-stationary time series. This procedure is based on. the evi-
dence of a dominance of estimated principal components in the
spectral density matrix and uses corresponding loadings for con-
structing the reference cycle. While Bowden (op.cit.) assumed a
one dimensional manifold, Sargent and Sims: (1977) employed the
technique of factor analysis in the frequency domain to develop a
two index model assuming.that an individual series could be driven
by more than one factor. On the other hand, Martin (1987) applied
the technique of canonical correlations in the frequency domain to
a pre-existing .classification of coincident and leading indicators for
estimating optimum weights for each series to construct his refer-
ence indices. Bowden.and Martin (1993) later argued that even
though a spectral reference cycle is a useful device, it is more
natural to think of a reference cycle in the time domain. This is
because in terms of the study of lead and lags, frequency specific
phase differences cannot be integrated over all frequency bands to
derive a time domain estimate of the extent to which a constituent
index leads, lags or is coincident with the aggregate cycle. In-view
of this difficulty, they suggest that a solution of the problem can
be found by studying the duality aspects of reference cycles in time
and frequency domains. They achieve this objective by doing a
Fourier inversion of a spectral single index derived from a principal
component analysis of the original spectral density matrix corre-
sponding to a set of covariance stationary series. Applying this
method to the Center for International Business Cycle Research
(CIBCR) post-war data for the US economy, they indicate the ex-
istence of a reference cycle for the US and suggest that an inter-
national comparison of business cycles in terms of their national
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coherence and lead-lag patterns could help in 1dent1fymg interna-
tional engines of growth

In the present study the approach taken is that suggested by
Hodrick and Prescott due to the plausibility of its underlying as-
sumptions about the nature of growth of ‘macroeconomic aggregates.
In this method, a time series is represented as a sum of a growth
and cyclical components :

=gl+Cl

where y_1is the time series and g and c are its growth and cycli-
cal components, respectively. Since the growth component is as-
sumed to vary smoothly, the measure of smoothness is the sum of
the squares of its second difference. The cyclical component is the
deviation from the growth component which, on an average, tends
to zero over a long time horizon. Accordingly, the following mini-
mization program is proposed

T T |
Min  {Zc2+AZX[g-g)- (g, -8l
(gt} t=1 t=1

where ¢ = y - g. The parameter A is a positive number called
the smoothing parameter which penalizes the variability in the
growth component series. In other words, the larger is this param-
eter, the smoother is the solution to the growth series. For very
large A, the solution of the minimization program is equ1valent to a
linear time trend regression.

The choice of the parameter A depends essentially upon the relative
variations in the growth and the cyclical components. This is be-
cause if the cyclical and the second differences of the growth com-
ponents were identically distributed normal variables with zero
means and variances 62 and G, then the conditional expectation of
the g, given the observ:mons on y, would provide the solution to
the minimization program when W = c/0,
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The minimization problem, given the value of the parameter A, has
a state space representation and can be solved by the method of
Kalman Filter for estimating g. Alternatively, the criterion function
can also be optimized by standard dynamic programming algorithm
due to Bellman (1957). The Bellman principle of dynamic program-
ming is essentially a type of solution to an optimal feedback con-
trol problem which is concerned with the determination of the best
ways to achieve a set of objectives as indexed by a criterion (loss/
preference) function when the performance is judged over many
periods and when the dynamic behavior of the system is subject to
a set of given constraints (Chow, 1981). The mathematical struc-
ture of a ‘typical linear quadratic control problem is as follows :

Consider a deterministic linear system
y,=Ay, +Bx +uy PO (N

with y and x as vectors of state and control variables, respec-
tively, and matrices A and B of known constants which needs to
be controlled in such ‘a way as to minimize a typical Ioss function
over a finite horizon. The standard loss function for the policy
maker is quadratic and is represented as follows : :

T
Vo= a) K -2 e 2
t=1

in which a is the vector of given targets, K are known symmetric
positive semi definite matrices.

The solution to this problem is obtained through backward induc-
tion. Specifically, if V, is the expectation of loss for period T

based on the availubility of information upto the period T-1, then it
can be expanded and rewritten for time point T as follows

VT = E  (v,-a) K(y,-a,) = E. @, Hp -2y hp + ¢ 3)

where K; = H;, Kja, = h, and ¢,= a' Ka. On substituting (1)
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above in (3) and minimizing with respect to the control vector X,
the optimal policy for the last period turns out to be

A
x; =G,y + 8 . e 4)
where
G, = - (C’T HTCT)“ (C’T HA) e (5)
g, = - (C"T HI.CT)‘1 C’T (Hb, - hr) L e ...(6)

The minimum expected loss for time T is obtained by substituting
x,in V.. Next, in order to obtain optimal policies for the last two
periods, we require to minimize the combined loss function written
as the expected value of the sum of these functions for the last
two periods viz., time points T-1 and T. In this sum, the loss
function included for time T is the one already minimized. Conse-
quently, the expression to be optimized turns out to be

A
VT-l = ET-2 [(yT-l-a'l'-l), Kr_l(y'r-l'a-r_l) + VT] .......... (7)

= E, O, Hyy Yo - 29, by + ) IRRUURION £.) ;

with Hy , h. and ¢ defined appropriately after substituting for V. in
(7). The three period optimization is similarly executed

A

Vie= B [(par) K, -2 + Vil e ©)

and so on for the entire sample horizon. At the end of the pro-
cess, the optimal control x* for t=1 is obtained as x* = Gy, +
g, where y, is the given initial parameter. Finally, the system equa-
tion (1), with the help of the feedback rule (4) can be integrated
forward in time to obtain the entire set of optimal state and con-
trol vectors. ' '

The problem posed by the Hodrick-Prescott filter is just the same
as that posited by deterministic control mechanism wherein the
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minimand is the loss function and the linear system is defined as
Y; = AYt-l +BX1’ where Yx = (gl.’ gt-l’ l). and Xl = [(gl-gt-l) - (gt-l
- g,)] and A and B are known matrices with g, as defined ear-
lier, is the growth component of the time series in question with
g, and g, as free initial parameters. Consequently, the same order
of steps can be applied to estimate the optimal control vector in
terms of the growth component.’

In solving the problem, as far as the a priori selection of the
value for the known parameter A is concerned, we choose a
smaller value of 100.0 which implies that variability of the growth
component is not too small in comparison with that of the cyclical
component in each of the series in question. This assumption of a
lower value for A as against the usual value of 1600 is verified on
the basis of the empirical measures of dispersion of the series se-
lected for analysis. However, it must be mentioned that the empiri-
cal analyses elsewhere has shown that the results are often not
very sensitive to moderate changes in the value of A. Hodrick and
Prescott, for instance, show that the solution changes vary little if
A is either reduced by a factor of 4 to 400 or increased by a fac-
tor of 4 to 6,400. Results, however, change a lot if the value of
A is increased by a very large factor approaching infinity. With this
brief introduction to the decomposition method due to Hodrick and
Prescott, the following section presents the empirical estimates of
the model in the Indian context. ’

Section II
Evidence in the Indian Context

In seeking to study business cycles in India, it is proposed to ana-
lyze the cyclical properties of monetary, fiscal and real variables
and their interrelationships with real growth in the economy. In the
monetary sector, the variables considered are the stock of real nar-
row money balances (M,) and broad money balances (M,). In the
fiscal sector real public expenditure (consumption and capital) is
taken as the relevant variable. The real factors are represented by
real values of aggregate and private corporate investment, private
consumption and capital stock.> In this choice of variables,
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investment, consumption and Government expenditure may be
viewed as components of real aggregate demand in the economy.
Apart from these variables, an attempt has also been made to re-
view the interrelationships between cyclical fluctuations in agricul-
tural incomes and non-agricultural growth. The sample period of
analysis relates to 1960-61 to 1994-95. Table 1 presents the statis-
tical properties of the data used in the study. Statistics in Table 1
essentially suggest that investment and capital stock variables are
relatively more variable as compared with other variables.

The statistics pertaining to real GDP growth, especially, its standard
deviation suggests that the series is reasonably volatile for enabling
an analysis of business cycles in the Indian economy. Moreover,
since most of the other variables are also seen to fluctuate signifi-
cantly in terms of spread around their respective means, their cy-
clical components can also be derived to study their association
with the variations in the rate of growth of real output.

In studying business cycles, we follow the functional specification
of Hodrick and Prescott who propose the followmg form with K
as the maximum order of lags

K
(B)c, =aj +X Bji GDP
i=K

However, in deviating from the specification above, we regress
cyclical components c, with the growth rate of real GDP which is
also stationary. The transformation of real GDP variable was under-
taken to maintain consistency in time series properties of the data
employed in the regressions and for achieving robust empirical re-
sults. Table 2 presents estimated regressions of the form suggested
above.
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Table 1 : The Stétistical Profile of Indian Data

Variable " Correlation Standard
with real Deviation
GDP growth
(1) : | (2) (3)
Real GDP — 3.44 (4.27)
Real agriculture output 0.93 6.56 (2.80)
Reai hon-agriculture output 0.66 2.'12, (5.38)
Real M, ' - 022 5.82 (4.69)
Real M; | 0.22 6.08 (6.65)
Real total Investment | 0.36 10.55 (5.90)
Real Capital Stock | 032 1697 (5.82)
Real Public capital formation 0.15 10.90 (4.97)
Real Private Investment 016  36.61(11.93)
Real private consumption 0.88 2.39 (3.69)
Real public consumption -0.01 . -5.53 (6.51)

Notes : (i) The statistics pertain to the annual growth rates of the variables listed in
column one. : ,
(ii) Figures in brackets in column (3) are the respective mean growth rates
~ over the sample under consideration.

Graph I presents the plots of the actual annual growth rate of
GDP and its corresponding smoothed growth component derived
from Hodrick-Prescott filter method. The estimates of the growth
rate computed from the smoothed GDP series shows the trend
growth of 3.21 per cent in 1965-66 compared to the actual nega-
tive growth of minus 3.65 per cent in the same year. The highest
trend growth rate of 5.62 per cent was recorded in 1988-89 as
compared to the actual growth of about 10.65 per cent during the
same year. As suggested by the smoothed estimates, the first half
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of the ’seventies saw an acceleration which began in 1972-73 and
continued upto 1978-79. Thereafter, a continuous acceleration in
the trend was recorded upto 1990-91, followed by the signs of
minor deceleration till the end of the sample period in 1994-95.
Incidentally, this period also coincided with the period of structural
reforms in the economy. The differences between the actual and
trend growth rates during the 1990’s, especially after 1992-93 sug-
gests the presence of cyclical influences on growth. Over the
sample as a whole, the average smoothed annual growth rate esti-
mated at 4.20 per cent does not seem to be very different from
the actual growth rate of 4.27 per cent.

Turning to the empirical results presented in Table 2, the first two
rows corresponding to the equation for real cyclical M1 and M3
which possess reasonable explanatory powers, suggest that monetary
surprises do have adverse implications for real GDP growth.’ This
is akin to the results obtained by King who proves that if agents’
preferences are time separable, then positive monetary surprises can
produce strong income effects through illusory asset valuations and
increase in marginal value product of capital resulting into an in-
crease in both consumption and leisure and a decline in future
work effort and production.

Rows 3 to 6 of Table 2 report estimated relationships between
cyclical components of total investment, capital stock, public invest-
ment and private investment with the growth in real GDP. The ex-
planatory power of the total and private corporate investment equa-
tions is not as good as those of the others. Moreover, the results
indicate that cyclical disturbances in aggregate investment, capital
stock and private corporate investment do not exert any significant
effect on real growth, thus pointing towards their rather limited
role in explaining business cycles in India. Moreover, the signs on
the coefficients of future GDP growth in these equations are nega-
tive although insignificant. Interesting results are, however, observed
in case of public investment. Cyclical variations in public investment
are positively and significantly related to the second future lag of
real GDP growth, even though, the first future lag has a negative
but weakly significant coefficient. In view of the significant effects
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of public investment cycles on future growth, it can be considered
as a leading indicator for the purpose of classification. The empiri-
cal estimates also suggest that positive cyclical fluctuations in public
investment are induced by past growth conditions implying that
output growth has a favourable impact on public investment. Graph .
I1 provides the plots of cycles in public investment and the actual
growth in real GDP, and suggests that public investment cycles

lead output growth.

Of all the regressions, the one relating to private consumption ex-
plains about 78 per cent of the variation in output growth. The
dynamic structure of this equation is also interesting insofar as the
significance of the coefficients on leads and lags of real GDP
growth are concerned. While rising real GDP growth is strongly
and positively correlated with' contemporary cyclical fluctuations in
private consumption, the nature of the relationship is clearly re-
versed for leads in GDP growth. Such a result underscores the
important effect of cycles in private consumption on the real
growth. The negative impact of cyclical fluctuations of private con-
sumption on future growth highlights the savings constraints of the
economy and the limitations of the capacity in responding to ever
increasing demand for consumption. This fact is borne out by
Graph IIT which presents the plots of cycles in private consumption
against the actual growth in output.

It is commonly understood that agricultural growth plays a vital
role in stimulating the tempo of non-agricultural growth by creating
sizable demand effects. In order to understand this intersectoral
relationship, a regression similar to the types reported in Table 2,
was estimated. Empirical results suggest that cyclical disturbances in
agricultural income are positively and significantly associated with
the growth in non-agricultural output.® Graph IV presents the plot
ohf these two series which exhibits the close comovements between
them.
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Table 2 : Cyclical Fluctuations and GDP Growth

Regressors: lags of GDP growth (%)

Regrassand Grow Grow  Grow  Grow Grow Rsquar SEE Box(Q)
{2} {1} ft) {t-1) {t-2)
1 2 3 4 5 6 7 8 9
cymnl -0.06 -0.71* -0.47 0.19 0.41 0.60 0.05 18.08
(-0.22) (-2.71) (-1.65) (0.73) (171
cymn3 0.01 057 -024 0.28 0.49 0.53 0.04 17.85
(0.03) (-1.91) (-0.74) (0.92) (1.83)
cyinv 036 -074 0.23 -0.08 0358 0.32 0.08 9.85
0.70) (-1.42) (0.41) (-0.71) (1.19)
cycap 0.037 -004 -0.05 -0.06 -0.02 0.60 0.006 13.81
094) (-1.10) (-1.02) (~1.38) (-0.61)
cypub 091* -072 -0.24 0.78 038 0.65 0.06 3.16
(239) (-1.78) (-0.53) (1.89) (1.05)
cypvicp -1.08 -099 -0.59 024 -159 0.14 025 1145
(-0.66) (-0.64) (-0.36) (0.15) (-1.04)
cypvt -0.11 -026 0.23* 0.09 0.02 0.78 0.01 2.839
(-1.81) (-4.05) (3.19) (137) (045)
cygov 023 -0.14 -0.05 0.16 043 0.62 0.03 17.07
(1.20) (-0.67) (~0.20) (0.76) (2.36)

Notes to Table 2:

(i) The dependent variable ‘Grow’ is real growth rate while independent variables
mentioned in column 1 are the cyclical components defined as follows : ‘cymnl’
for M1; (ii) ‘cymn3’ for M3; (iii) ‘cyinv’ for total investment (iv) ‘cycap’ for
capital stock; (v) ‘cypub’ for public capital formation; (vi) ‘cypvtcp’ for private
corporate investment (vii) ‘cypvt® for private consumption; and (viii) ‘cygovt’ is
for public or Government consumption.

(ii)
(iii)

Figures in brackets in columns 2 through 6 are t-statistics.

Each equation was run with a constant term and corrected for autocorrelation.
All cyclical components are stationary as required by theory.!



672 RESERVE BANK OF INDIA OCCASIONAL PAPERS

Section 1V
Conclusions

The empirical evidence presented in this study suggests a possible
classification of main macroeconomic indicators in terms of their
coincident and/or lead-lag relationships with real output. The results
obtained in the study point towards significantly negative impact of
monetary surprises on real GDP growth.” The cyclical fluctuations
in public investment affect the future output positively and signifi-
cantly with a lag. Contrary to expectations, cyclical variations in
total investment or private corporate investment have an insignifi-
cant impact on future real growth.

The evidence reported in the present study also establishes the ex-
istence of a link between private consumption and growth. Cycles
in private consumption are positively and significantly correlated
with contemporaneous output growth thus underscoring its prima-
rily demand generating impact on economic growth. However, the
effect of cyclical changes in private consumption on future output
growth is significantly adverse. From a policy point of view, this
reflects the dominant effect of savings constraints on the economy’s
capacity to grow. While higher private consumption may be desir-
able from the standpoint of generating a demand impact in the
economy in the current period, at the same time, it constrains the
overall savings capacity of the economy in the long-run and affects
the output growth adversely. The empirical results also suggest
that cycles in Government consumption are too weak to impart any
significant momentum to real growth, even though these cycles are
significantly induced by previous changes in the rate of growth.
Finally, the results also indicate that cyclical changes in agricultural
growth have a positive and significant impact on the growth of
output in the non-agricultural sector.
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Endnotes

1. Eventhough the NBER results were empirically challenged, an alternative analysis
conducted by Cloos (op.cit.) could only find little changes in the results reported
by the NBER. Beveridge and Nelson (op.cit.), however, report that measured
post-war US expansions and contractions were roughly of the same duration in
contrast to the NBER findings that contractions were of relatively short duration,

2. Both Dicbold and Ruderbusch (op.cit) and Vilasuso (op.cit) employ non-paramet-
ric tests to study duration comparisons. While the former use Wilcoxin test, the
latter employs change-point tests developed by Lombard (1987). Results reported
by Vilasuso indicate that while the conclusion remains the same, there is, how-
ever, a specific change in the nature of results. For example, an abrupt shift in
the duration of cxpansions took place since 1929, wherefore average expansions
were found to be have been doubled in duration along with a tendency for
shorter contractions beginning 1918,

3. The data employed in the present work is from various issues of the National
Accounts Statistics (NAS) published by thé¢ Central Statistical Organization and
the Report on Currency and Finance of the Reserve Bank of India. The data on
average monetary aggregates is deflated with WPI (all commodities). Total in-
vestment is gross domestic capital formation at constant 1980-81 prices from
NAS as are other variables esp., total capital stock, public sector capital forma-
tion, private and public (government) consumption. Since the data on public
sector capital formation was not available in real terms for the early part of the
sample (up to 1979-80), we have taken the approach of Ray (1997, footnote 32)
in gencrating the requisite series.

4. The following are the Phillips-Perron unit root statistics for the estimated cycli-
cal components. (i) rcal GDP = -5.13; (i) real M1 = -3.39; (i) real
M3 = -3.37; (iv) real total investment = -4.84; (v) real capital stock = -6.12;
(vi) real public capital formation = -4.57; (v) real private consumption -5.53; (vi)
real public consumption = -3.59; (vii) real private corporate investment. -4.76;
(viii) real agricultural output = -5.34. Given these estimated statistics, all of
them are stationary if compared with the 5% critical value of -2.89.

S. This is because in both the cases, the first future lag of real GDP growth is
negatively and significantly related to monetary cycles. The interpretation is,
however, different from that of Barro (op.cit) who argues that if nominal dist'ur-
bances are mistakenly perceived as representing shifts in intertemporal relative
prices, then such shocks are neutral towards output. On the other hand, Lucas
(op.cit.) argues that if each economic agent produces and consumes in Oflly one
of the many decentralized markets, while no one directly observes noml.nal gg-
gregates or general price level, then the basic equilibrium model can rationalize
a positive association between money, output and the price level. In a cross
section empirical study of eleven countries (including developed and less devel-
oped Latin American counties) Auficld and Duck (1983) show that monetary
surpriscs have a positive effect on real outputl.

6. The estimated cquation for the period 1961 to 1995 is as following:
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nonagr, = 0.049 + 0.04 cyagr{-2} + 0.05 cyagr{-1} +0.23 cyagr,
(9.57) (0.50) (0.70) (2.83)

+0.03 cyagr{1} - 0.05 cyagr{2}
0.37) (-0.64)

Rsquare = 0.44; SEE = 0.02; Box (Q) = 4.83

where cyhgr is the cyclical component of agricultural income and nonagr is the
non-agricultural output. A negative lag implies a lead and vice versa.

7. Monetary surprises by affecting prices usually in the same direction can have an
adverse implications for real growth. The impact of unanticipated inflation on
growth was analyzed in Joshi and Ray (1996) wherein the relationship between
the two was found to be negative.
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Graph Iil : Private Consumption Cycles and Real Growth
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Development of Composite
Index of Banking Efficiency :
The Indian Case

P.C. Sarker & Abhiman Das*

With the changing scenario of the banking industry in the liberalised era, the
importance of improved efficiency has assumed a critical significance for the viabil-
ity of commercial banks operating in India. The present study examines the inter-
bank performance differences in the cfficiency of banking sector with respect to
profitability, productivity and financial management for the year 1994-95. For cach
of the performance criteria, area-specific efficiency index has been worked out
based on 15 indicators, using principal component analysis. The results show that
there is a wide variation in cfficiency among the banks according to their owner-
ship pattern. The performance of public sector banks was relatively poor compared
to other bank-groups. While a widc variation of performance among the forcign

banks was discernible, the public sector banks resembled more or less a homoge-
neous group.

Introduction

The banking sector in India has undergone a metamorphic
change over the past three decades since nationalisation. In particu-
lar, the years following financial sector reform have witnessed sig-
nificant changes in the structure and operation of the banking in-
dustry. While the liberalisation of the banking sector has brought
opportunities for banks 1o expand their scope of operation, it has
also introduced new uncertainties and risks in their business opera-
tions. The measures such as imposition of prudential norms,
strengthening of supervisory system, liberalisation of interest rate
and new competitive environment have brought about a significant

* Dr. P.C. Sarker and Shri Abhiman Das arc Assistant Adviser and Research Officer,
respectively, in the Division of Banking Studics, Department of Statistical Analysis
and Computer Services of the Bank. The initial version of this paper was presented
in the Thirty-third Indian Economeiric Conference held at University of Hyderabad
during March 3-5, 1997. The authors are grateful to an anonymous referee for his
valuable suggestions on the paper. They are also grateful to Dr. R.B. Barman for his
suggestions and encouragement in the preparation of the study.
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change in the banks’ attitude towards productivity, profitability and
risk. Because of the changing competitive environment, the impor-
tance of improved efficiency has assumed a critical significance for
“the survival and sustained viability of commercial banks in India
(Swami and Subrahmanyam, 1993). The focus of this paper is,
therefore, to examine whether any change has taken place in the
efficiency of the banking sector with regard to productivity, profit-
ability and financial management. In order to judge the inter-bank
relative performance of the banking industry, it will be of immense
interest to identify the relative position of a particular bank in the
industry as a whole on the basis of some of the performance

criteria.

The paper is divided into five sections. Section I provides a
brief outline of the available studies in India while Section II deals
with the methodology adopted in the study. A discussion on the
sources and limitations of data is given in Section III, whereas the
results of the empirical analysis are presented in Section IV. Sec-
tion V includes the concluding observations of the paper.

Section I
A Review of Literature

There already exists a copious amount of literature on the effi-
ciency aspect of banking industry. Some of the notable studies in
Indian context are Divatia and Venkatachalam (1978), Raghupathy
(1979), Seshadri (1980), Karkal (1982), Angadi (1983 and 1987),
Ojha (1987), Swami and Subrahmanyam (1993) and Hansda (1995).
After nationalisation of major banks in 1969, there was a growing
concern of deterioration of banking sector’s efficiency in several
spheres. In response to this, the Reserve Bank of India constituted
a number of committees, notably Tandon Committee (1975), Luther
Committee (1977), Chakravarty Committee (1986) and Narasimham
Committee (1991) to examine the problem of declining efficiency of
the financial sector in India. Luther Committee (1977) examined the
productivity, efficiency and profitability of nationalised banks for the
period 1969 to 1975 on the basis of a selected set of efficiency
indicators, while Chakravarty Committee (1986) reviewed the mon-
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etary system and suggested measures to improve the effectiveness
of monetary policy in India. Narasimham Committee (1991) exam-
ined the financial system as a whole in the light of liberalisation of
the economy. An important objective of the financial sector reform
has been to create an environment that encourages competition
within the banking sector by injecting a greater role of the private
sector in the banking industry and reorienting the policy conditions
facing the banking system. The most important set of recommenda-
tions of the committee dealt with the need for greater degree of
operational flexibility and internal autonomy to the banks and finan-
cial institutions in camrying out their business.

Following the concept of operational efficiency as indicated in
Luther Committee (1977), Divatia and Venkatachalam (1978) con-
structed composite indices using factor analysis to measure the in-
dividual bank’s performance vis-a-vis the industry. Their study was
confined to fifteen public sector banks and efficiency indices were
compiled separately for productivity, profitability and social objec-
tives using a total of eighteen indicators. It was observed that
banks differed significantly in ranking positions in terms of produc-
tivity, profitability and social obligation criteria. The study did not,
however, spell out the methodology followed for deriving factor
loadings! and the computational procedures involved.

Swami and Subrahmayam (1993) developed composite index of
performance of banks using ‘taxonomic’ method for combining cer-
tain indicators of income and expense. The study suffered from the
major limitations of taxonomic method, which is based on assigning
equal weights to all variables. Although it did correct for this limi-
tation to some extent, the bias nevertheless persisted on the results
reported. ‘

Hansda (1995) constructed ‘composite index’ to judge the rela-
tive performance of 28 public sector banks for three years in the
post-liberalisation period from 1991-92 to 1993-94. His study con-
sidered 25 indicators under five categories viz. labour productivity,
branch productivity, financial management, profitability and growth.
The methodology used was principal component analysis.
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Seshadri (1980) carried out an econometric analysis of prof-
itability in commercial banks and advocated against the indis-
criminate expansion of banking facility in rural areas. Karkal (1982)
found that the percentage of number of profit-making branches in
rural areas increased over time in the case of public sector banks
from 1976 to 1978, while it declined in the case of urban and
metropolitan branches.

Angadi (1983) examined the commercial banks’ efficiency by re-
lating operating costs to output. The output generated by banks
was measured by aggregate deposits and the total number of de-
posit accounts, total credit and the number of credit accounts and
also the number of branches opened during the relevant period.
The responsiveness of operating cost to output changes was taken
as a measure of operational efficiency. Angadi (1987) analysed the
accounting profit and economic profit of 28 public sector banks
over a period of more than two decades. While calculating
economic profit, only opportunity cost was deducted from account-
ing profit. He found that accounting profitability of Indian sched-
uled banks as a whole was deteriorating since 1965. However, di-
vergent trends in profitability were observed between state bank
group and nationalised banks group since 1974. The operating
eamnings for 19 banks declined considerably. Similarly, economic
profit of as many as 14 public sector banks was negative in 1985.

The objective of the present study is to extend the analysis of
efficiency measurement of banking industry by correcting some of
‘the shortcomings of other studies in the area of coverage, method-
ology and interpretation of results. At the outset it is important to
differentiate the conditions that lead to variations of performance
among banks in the industry. Some conditions are internal to the
banking firms, while some’ others are external. It is the internal
conditions such as the management technique, organisation of pro-
duction activities, etc., which lead to differences in efficiency and
these conditions are within the control of the banks. Extemnal con-
ditions refer to the policy environment which are different for dif-
ferent bank groups, such as the rural concentration of the public
sector banks as against fairly high urban concentration of foreign
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banks. The productivity differences are apparent because of the
non-comparable position of different bank groups. Thus, it is ex-
pected that there would be differences in the efficiency performance
among foreign banks, public sector banks and Indian private banks.
As such, the banks operating in different environment are not ex-
actly comparable. With this limitation, the study attempts to find
out the relative positions of various banks operating in India ac-
cording to different measures of efficiency. An index of efficiency
has been constructed based on some major indicators of productiv-
ity, profitability and financial management. The specific-area level
efficiency has been estimated first and then an overall index of ef-
ficiency has been: worked out based on all the selected indicators?.

Section FE
Methodology

The methodology adopted in the study refers to the composite
index analysis which has become a special branch of multivariate
aralysis of data. It is well known that the purpose of the multiva-
riate analysis is “to summarize a large body of data by means of
relatively few parameters” {Chatfield & Collins (1980), P.7}. A
composite index of a set of variables can be constructed by follow-
ing a wide variety of multivariate techniques. The choice of the
most appropriate technique depends upon the type of the problem
studied, the nature of the data and the objective of the analysis.

While a composite index can be constructed by using simple
techniques like ranking and indexing, these techniques however suf-
fer from several drawbacks [Dandekar Committee (1984), Kundu
and Raza (1982) and Sarker (1995)]. The main drawbacks relate to
the arbitrariness involved in the allocation of weights. Kendall
(1939) developed a composite index formula to overcome these
problems using inter-dependent variables pertaining to agricultural
productivity, which is formally equivalent to what Hotelling (1933)
called as a ‘first principal component’. Subsequently, many have
used principal component analysis and its equivalent technique ‘fac-
tor analysis’. There are, however, some’ advantages of the “principal
component analysis® over the ‘factor analysis’ [Chatfield and Collins
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(1980), Hills (1977) and Sarker (1995)]. In principal component
analysis (PCA), a set of original variables is transformed to a new
set of uncorrelated variables called principal components. These new
variables are linear functions of the original variables and derived in
decreasing order of importance. The objective is to find out only a
few components which account for most of the variation in the

original set of data.

It is important to note that the principal components of a set
of variables depend critically upon the scales used to measure the
variables. This scaling procedure is arbitrary and data dependent.
But if all the variables are of equal importance, then the variables
have to be scaled in such a way that they have unit variance.
According to Chatfield and Collins (1980), “because of this, there
is generally thought to be little point in carrying out a PCA unless
the variables have roughly similar variances” (p.70). Thus, the con-
ventional way of getting unit variance is either to standardise the
variables (i.e. subtract the mean and then divide by standard devia-
tion) or simply to divide by standard deviation. In other words, the
problem is to analyse the correlation matrix rather than the covari-
ance matrix. Chatfield and Collins (1980) suggest that “if the vari-
ables are not thought to be of equal importance, then the analysis
of the correlation matrix is not recommended” (p.71). Similarly,
Kundu and Raza (1980) suggested not using variables having unit
variance where the main purpose is to analyse the disparity among
the units. Instead, they opined for scaling the variables using their
means.

The aim of the present study is to develop a composite index
rather than to study the disparities among the banks. It is, there-
fore, appropriate to base the analysis on the correlation matrix.
Thus, we have scaled the variables by normal standardising proce-
dure ie. (x-X)/s, where X and s are the mean and standard devia-
tion of the variable x, respectively. -

The efficiency indices for each area ie. profitability, productivity
and financial management have been compiled and discussed in
Section IV. Besides, overall efficiency index has been compiled by
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taking into account all the 15 indicators using PCA. Using the
ranking method for area-efficiency indicators, ultimate ranking for
each bank has also been attempted. The bank having the highest
value of area efficiency is allotted the first rank. The ranks have
been considered as cardinal numbers and the ultimatg rank given to
a bank is based on the arithmetic total of ranks obtained by it in
different spheres. Though Kendall (1939) as one of the earliest us-
ers of ranking method adopted the average of the total ranks of
all indicators as the ranking coefficient/index for a unit/region, in
this exercise, ‘total ranks’ has been considered as a performance in-
dex. The procedure for adding the ranks is best known as Borda
Rule or Borda scorefindex {Dasgupta (1990) and Das (1992)). The
lowest value of the ‘total ranks’ indicates the highest level of
efficiency.

Section III
Efficiency Criteria

Based on the available data, a total of fifteen indicators pertain-
ing to the measures of productivity, profitability and financial man-
agement have been considered in the study. Profitability criterion
has been represented by ‘net’ instead of ‘gross’ profit since net
profits account for provisions for non-performing assets (NPA). The
relative profitability of a bank is expressed as the ratio of net
profit to total income, deposits and spread. The usual indicators
pertaining to branch productivity such as~‘deposits per branch’,
‘credit per branch’, etc., have been left out as these may introduce
some upward bias in favour of foreign banks and some private
sector banks, which have relatively large concentration in urban
centres than the public sector banks. Productivity per employee has
been taken to represent the overall productivity condition of the
banks. The selected indicators of labour productivity are “advances
per employee’, ‘deposits per employee’, ‘income per employee’ and
‘spread per employee’. The difference between interest eamed and
interest paid measures the eaming spread. It needs to be noted tlfat
higher number of credit-accounts per employee does not necessarily
mean higher disbursal of credit. Generally, the client base of the
profit making banks is narrow and they deal with large borrowers.
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This helps them to reduce the per account servicing cost. Many of
the public sector banks, on the other hand, have to service a large
number of credit accounts on account of their obligations under the
priority sector lending programmes. Therefore, it is expected that
the ‘number of accounts dealt by the banks’ and ‘the amount of
credit given’ will be negatively related to each other. The correla-
tion structure shows that ‘accounts per employee’ is negatively re-
lated with rest of the four indicators. Due care was, therefore,
taken to drop such indicators which yield negative loadings on first
principal component as this goes against the concept of normal
economic efficiency from a theoretical point of view. Besides, in
order to ensure intra-sectoral balances among these three sets of
/indicators, some indicators such as ‘establishment expenses as per-
centage to working funds’, ‘cost of deposits’, etc., in the category
of financial management have been dropped. A list of indicators
representing major criterion of efficiency viz. profitability, productiv-
ity and financial management are given below.

A. Profitability:
1. Net profit as percentage to total income (NPI)
2. Return on assets: ‘Net profit/Total assets (ROA)
3. Return on equity: Net profit/(Capital + Reserves) (ROE)
4. Net profit as percentage to deposits (NPD)
5. Net profit as percentage to spread (NPS)
B. Productivity:
1. Advances per employee (APE)
2. Deposits per employee (DPE)
3. Income per employee (IPE)
4. Spread per employee (SPE)
5. Number of accounts per employee (ACPE)
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C. Financial Management:
' 1 Yield on assets: Interest income/T otéil assets (YOA)

2. Yield on advénces’: Interest eamed on advances/Total ad-
vances (YOAD) '

3. Yield on investments: Income from investments/Investments
(YO]) : '

4. Spread as percentage to establishment expenses (SPEST)

5. Spread as percentage to total assets (SPTA)

There are more than three hundred banks operating in India,
out of which 92 are scheduled commercial banks (SCBs) (excluding
196 Regional Rural Banks). All banks could not be, however, in-
cluded in the analysis due to lack of comparable published data.
Some of the newly opened banks had also to be excluded from
the analysis to make a homogenous group of banks. This study is
based on 73 banks which account over 95 per cent of deposits
and credits of all scheduled commercial banks in March 1993.
Therefore, the study has a much more wider coverage than most
of the earlier studies with twenty-seven public sector banks’,
twenty-three foreign banks and another twenty-three Indian private
banks.

The data used in this study have been collected from the
Balance Sheet of individual banks published in Indian Bank
Association Bulletin, 1995-96 by Indian Banks® Association
and Basic Statistical Return (BSR-1) by Reserve Bank of
India. The reference year of the study relates to the financial year
1994-95. ’

Section 1V
Empirical Analysis

The efficiency/performance of the banks has been analysed using
principal component analysis. The analysis showed that the first
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principal component for ‘profitability indicators’. explained about
87.0 per cent of the total variation in the data set (Table 1) which
is considerably high in respect of socio-economic data. Similarly,
the first component for ‘productivity’ and ‘financial management’
explained 85.1 per cent and 57.4 per cent of the data sets, respec-
tively. Thus, the explanatory capacity of the first component is very
much satisfactory in all the three performance criteria chosen in the
study. Table 1 reports the data on factor loadings of the first and
second principal components in each category of performance

criteria.-

Table 1 : Principal Component Loadings

Profitabifity Producivity Financial Management
Indi- Component Indi- Component Indi- Component
cators Loadings cators Loadings " cators Loadings

Ist 2nd Ist 2nd 1st 2nd

NPI 0.476 -0.032 APE 0.464  0.141 YOA 0.521 0.339
ROA 0.466  -0.204 DPE 0.457  0.220 YOAD 0372 0.708
ROE 0.424 0.638 IPE 0478  0.149 YOI 0405 -0354
NPD 0433  -0676 SPE 0.470  0.202 SPEST 0387 -0.451
NPS 0.435 0.305 ACPE -0356 0932 - SPTA 0526 -0.233
Yozge of  87.03 - 6.92 Page of 85.14 10.57 - %age of 57.43 21.18
variation : variation variation
explained explained explained

A. Comparison of Profitability

The composite index of efficiency applying the profitability cri-
terion has been worked out based on the five indicators as detailed
in Section ITl. The indices for all 73 banks based on the first prin-
cipal component and second principal component are presented in
Table 2. In the first principal component, all indicators yielded al-
most equal component loadings showing that their relationship with
the derived variable (first component) are, more or less, of equal
importance. All the loadings are positively related with the first
component and varied from 0.424 to 0.476. The banks are ar-
ranged in descending order of magnitude of indices derived from
the first component implying that the banks with the highest value
of index are the most efficient. As may be seen from the table,



DEVELOPMENT OF COMPOSITE INDEX IN BANKING EFFICIENCY ~ 689

the index value varied from 4.069 to (-)7.100. Since the indicators
have been standardised with respect to their means (X), on the
whole, it can be interpreted that the banks yielding positive index
on the first component are above the ‘average’ level of perfor-
mance in the industry. In other words, these banks could be
treated as efficient banks. Thus, there were thirty-three such banks
in respect of ‘profitability’ during 1994-95. Bank of Tokyo is on
the top followed by Mashreq Bank and American Express Bank.
Among the thirty-three banks with positive index value, there were
nineteen foreign banks and twelve Indian private banks. The re-
maining two banks were Corporation Bank and Oriental Bank of
Commerce. Among the first twenty best performing banks, the
majority of them were foreign banks. Bank of Madura, Vysya
Bank and Bank of Rajasthan held the fourth, ninth and tenth posi-
tions in the ranking hierarchy (Table 2). Most of the nationalised
banks figured among the least performing category.

B. Comparison of Productivity

Five indicators are chosen to evaluate productivity performance
of banks. These mainly represent the indicators of labour productiv-
ity viz. ‘advances per employee’, ‘deposits per employee’, ‘income
per employee’, ‘spread per employee’ and ‘accounts per employee’.
The ‘number of credit accounts per employee’ generated negative
loading (-0:356) with the first principal component which is theo-
retically justified in the Indian context. The loadings for remaining
four indicators were positive and varied from 0.457 to 0.478. The
indices for productivity efficiency have been compiled and presented
in Table 3. There were twenty banks which could be treated as
relatively efficient according to ‘productivity’ criterion as they
yielded positive indices on the first component. In the hierarchy list,
Credit Lyonnais occupied the highest position followed by Societe
Generale and Banque Indosuez. However, Credit Lyonnais occupied
13th position in respect of profitability’. Among, the- Indian banks,
Bharat Overseas Bank and Vysya Bank ocbupxcd 24th and 25th
positions. An important feature of the productivity performance of
the Indian banks is that their value. of indices varied within the
close range of (-) 1.009 to (-) 1.822, indicating that not much
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productivity differences could be observed among these banks. -
There was hardly any distinction between public sector banks and
other Indian private banks. The analysis revealed that foreign banks
did relatively well in terms of productivity efficiency as compared
to Indian banks.

C. Comparison of Financial Management |

In this category, five indicators viz. ‘yield on assets’, ‘yield on
advances’, ‘yield on investments’, ‘spread as percentage to establish-
ment expenses’ and ‘spread as percentage to total assets’ have
been considered. These indicators represent a fair measure of
efficiency in terms of financial management. The indices developed
for ‘management efficiency’ are presented in Table 4. The loading
~structure shows that all indicators contributed positively to the
efficiency index based on the first component and the loading var-
ied widely from 0.372 to 0.526 as compared to 0.424 to 0.476 in
case of profitability. The relative performance among the banks
indicate that a number of Indian banks were ahead of some of the
foreign banks, although the latter category of banks as a group did
well compared to their Indian counterparts. The value of indices
varied within a wide range of (-)2.966 to 7.431. This shows the
extent of differences in terms of financial management among the
banks. There are 27 banks with positive indices and most of them
are found to be foreign banks. In terms of rank, Banque
Nationale de Paris was on the top, although its position was 12th
in respect of profitability efficiency and 19th in respect of
productivity efficiency (Table 6). Among the nationalised banks,
State Banks group showed relatively better performance than
others. Within this group, State Bank of Mysore was on the
top (33rd) and State Bank of India was at the bottom (49th
position).

D. Overall Efficiency

The indices for overall efficiency have been worked out using
PCA and taking into account all the 15 indicators of efficiency.
The first principal component explained 56.27 per cent of total
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variation. As in the case of individual efficiency criteria, the overall
efficiency indices showed a wide variation of performance among
the banks. The first twenty positions were occupied by foreign
banks (Table 5). Out of top 25 banks, 22 banks belonged to for-
eign banks group and the remaining 3 banks belonged to Indian
private bank group. Among the nationalised banks, Oriental Bank
of Commerce showed a relatively better performance in terms of
overall efficiency indices compared to others. Among the bottom
_ fifteen banks, fourteen were public sector banks.

The relative position of an individual bank in the whole sample
as well as within the four bank groups (State' Banks, Nationalised
Banks, Private Banks and Foreign Banks) are given in Table 7.
The bank group-wise analysis showed that State Bank of Patiala
topped the list in State Banks group followed by State Bank of
Saurashtra. State Bank of Travancore was at the -bottom in the
overall efficiency measure. In case of nationalised banks group,
Oriental Bank of Commerce topped overall efficiency indices fol-
lowed by Corporation Bank, Bank of Baroda and Union Bank of
India. Among the Indian private banks, Bank of Madura had the
highest score whereas, Credit Lyonnais followed by Societe
Generale and Mashreq Bank were the top performers among the
foreign banks. ‘ '

Besides, the overall efficiency indices were calculated based on
area-specific indices also. The banks were ranked according to indi-
ces developed for three specific areas of efficiency as discussed in
Section III. In this exercise, ‘total ranks’ have been considered as
‘the indicator of efficiency (Table 6). The banks were further ranked
on the basis of ‘total ranks’ and presented. in Table 7. It was ob-
served that some of the banks scored equal ‘total ranks’. There-
fore, their relative positions were determined using the conven-
tional methodology for ranking. If the banks have equal ‘total
ranks’, they were allotted equal positions’.
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From Table 5, it was observed that foreign banks occupied the
first twenty-two positions and Oriental Bank of Commerce occupied
23rd position in overall efficiency. The next six positions were oc-
cupied by Indian private banks. Among the other public sector
banks, State Bank of Patiala occupied ‘36th and Bank of Baroda
held 39th position. In the group-wise analysis by ranking method, it
was observed that the relative position of the individual bank
within the groups did not differ much in the case of State Banks
group, nationalised banks and foreign banks. However, wide varia-
tions were noticed in the case of private banks.

E. Nature of Operations

' In order to examine the inter-bank differences in the nature of

operation, cluster analysis based on two-dimensional plotting of first
two principal components was carried out for public sector banks,
Indian private banks and foreign banks based on overall indices.
The score values (indices) for both the components are presented
~in Table' 5. Taking the first component along X-axis and the sec-
ond component along Y-axis, two-dimensional plotting was con-
structed for each bank®. Tt is observed that among 27 Public Sec-
- tor Banks only United Bank of India formed a separate cluster
indicating that it has a different identity as far as its efficiency is
concerned (Fig. 1). The rest of the banks formed another cluster.
Among the Indian Private sector banks, Benares State Bank alone
formed one cluster which had the lowest rank in terms of effi-
ciency performance (Fig.2). The dispersion among this group of
banks was wider than the public sector banks. This indicates that
the nature of operations in public sector banks did not differ much
from one another, while it varied across the private sector banks.

All the Foreign Banks except Standard Chartered Bank were
above the average level of efficiency (Fig.3). Most of these banks
showed different levels of operational efficiency. While Standard
Chartered Bank, Sonali Bank, Barclays Bank, Societe Generale and
Credit Lyonnais differed greatly in terms of their nature of opera-
tion from the rest, a few others showed more or less similar levels
of operational efficiency.
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Section V
Conclusions

With the progressive liberalisation of the financial sector, Indian
banking is fast moving towards global standards. It has to now
reckon with competition both from within and outside the deposi-
tory institutions. The objective of the present study was to examine
the inter-bank performance differences in efficiency in the post-
reform period. The results of the study based on the balance sheets
in 1994-95 showed that there is a wide variation in efficiency per-
formance among banks with different ownership patterns. The per-
formances of public sector banks were relatively poor compared to
other category of banks. This might be attributed to their typical
organisational culture, technological development, employment pat-
tern and managerial skills, etc. The group-wise performance indi-
cated that excepting a few, not much variation could be found in
terms of overall efficiency indices of the public sector banks,

whereas there was a wide variation in performance within the for-
eign banks.

The cluster analysis based on two-dimensional plotting also
showed that the nature of operational efficiency among the public
sector banks did not show significant variation. Among the Indian
private banks, however, the nature of operation varied considerably
and inter-bank differences were wider than the public sector banks.

It is too early, however, to derive any firm inference on the
efficiency performance of banks based on the indicators of
profitability, productivity and financial management for any one
year. The focus of the study was on a static analysis of efficiency
and the inter-bank comparisons within this framework. It is possible
that though the public sector banks did relatively poor compared to
others, their performance may have improved over the years given
the fact that many of these banks have shown improved balance
sheet behaviour in the recent years. Apart from intemal factors, the
performance of public sector banks are influenced by several exter-
nal factors such as the policy conditions relating to the allocation
of credit to certain priority sectors and their entrenchment into the
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rural areas. Accounting for these conditions, the efficiency perfor-
mance of public sector banks may not be very divergent from that
of the other category of banks. Nevertheless, in so far as their
relatively poor performance is due to internal factors within their
controls, the prospect for improved efficiency will critically depend
on how efficiently they reorient their activities so as to turn around
their position vis-a-vis the most efficient operators in the banking

industry.

Notes

1. There are various methods for computing the factors such as minor solution,
principal axes, maximum likelihood, etc. {see, Harman (1967)}.

2. In the similar way, Mitra et al. (1980) used factor scores as indicators in their
study.

3. There are 8 banks belonging to State Bank of India & its associates group and
‘19 belonging to Nationalised Banks group. :

4. This reveals that area-specific efficiency may vary widely for any particular bank
and there is a nced to judge efficiency from different points of view.

5. That is, if the rth, (t+Dth, ... (r+s)th banks scored equal total ranks, then each
bank was allotted rth position and the next bank occupied (r+s+1)th position
{Sarker (1995)}. '

6. Similar methodology may be found in Sarker (1989 & 1995).

References

Anderson, T.W. (1958) : An Introduction to Multivariate Statistical Analysis, John
Wiley and Sons., Inc., London. .

Angadi, V.B. (1983) : “Measurement of Efficiency in Banking 1ndustry”, Reserve Bank
of India Occasional papers, Vol. 4, No. 1, June, pp. 110-117.

Angadi, V.B. (1987) : “Integrated Approach to Study Banks' Profitability”, P)ajnan,
Vol. XVI, No. 4, October-December, pp. 523-538.

Qhakrabarti,' TK. (1986) : “Profitability of Banks: An Empirical Attempt for Identifica-
tion o'f Variables of Income and Expenditure of Scheduled Commercial Banks for Profit
Planning”, Reserve Bank of India Occasional papers, Vol. 7, No. 1, June, pp.63-165.

Chakravarty Committee (1981): Reports on General Issues Relating to Backward Areas

Development, National Committce on the Development of Backward Areas, New Delhi,
November. ' ‘



DEVELOPMENT OF COMPOSITE INDEX IN BANKING EFFICIENCY 695

Chatfield, C. and AJ. Collins (1980) : Introduction to Multivariate & analysis,
Chapman and Hall, London. .

Dandekar Committce (1981) : Report of the Fact Finding Committee on Regional Im-
" balance in Maharashtra, Government of Maharashtra, Planning Department, Bombay,
April. , .

Das, T.K. (1992) : “UNDP Human Development Index - Some Methodological Issues
and Alternative Mcasures”, Proceedings of the 1992 India and South-East Asian Econo-
metric Meeting, December 19-21, IGIDR, Bombay.

Dasgupta, B. (1971) : “Socio-Economic Classification of Districts: A Statistical Ap-
proach”, Economic and Political Weekly, Vol. VI, No. 33, August 14, pp. 1763-74.

Dasgupta, P. (1990) : “Well-Being in Poor Countries”, Ecornomic &nd Political weekly,
August 4, pp.1713-20.

Divatia, V.V. and T.R. Venkatachalam (1978) : “Operational Efficiency and Profitability
of Public Sector Banks”, Reserve Bank of India Occasional papers, Vol.3, No.l, June,
pp- 1-16.

Harman, H.H. (1967) : Modern Factor Analysis, Second Edition, The University of
" Chicago Press, Chicago.

Hansda, S.K. (19935) : “Performance Variability of Public Sector Banks: Need for Stra-
tegic Planning”, Reserve Bank of India Occasional papers, Vol. 16, No. 4, December,
pp. 313-327. :

Hotelling, H. (1993) .: “‘Analysis of a Complex of Statistical Variables into Principal
Components’’, Journal of Educational Psychology, September 24, pp. 417-420 and Oc-
tober 25, pp. 498-520.

Karkal, G.L. (1982) : *“Profit and Profitability in Banking", Prajran, Vol. 11, No. 1,
Jgnuary-March. :

-Kendall, M.G. (1939): “The Geographical Distribution of Crop Productivity in England”,
Journal of the Royal Siatistical Society, 102, pp. 21-48.

Kundu, A. and M. Raja (1982) : Indian economy: The Regional Dimension, Spekirum
Publishers and Distributors, New Delhi.

Reserve Bank of India (1975) : Report of the Study Group to Frame Guidelines to
Banks for the follow-up credit, (Tandon Commilce), Bombay.

Reserve Bank of India (1977) : Report of the Producivity, Efficiency and Profitability
Committee on Banking, (Luther Commitiee), Bombay.

Reserve Bank of India (1986) : Report of the Cornmitiee to Review the Working of the
Monetary System, (Chakravarty Committee), Bombay.

Reserve Bank of India (1991) : Report of the Commiltee on the Financial System,
(Narasimham Commiitee), Bombay.



696 RESERVE BANK OF INDIA OCCASIONAL PAPERS

Mitra, A., S. Mukherji, R. Bose and L. Ray (1981): Functional Classification of
India’s Urban Areas: By Factor-Cluster Methods, 1961-1971, Abhinav Publication, New

Delhi.

Qjha, 1. (1987) : “Productivity and Profitability of Public Sector Banks in India: An
International Comparison™, State Bank of India Monthly Review, July.

Ragupathy, R. (1979) : “Profit Planning in Commercial Banks”, Prajnan, Vol. 8, Octo-
ber - December.

Sarker, P.C. (1989): “Measurement of Regional Imbalances in Regional Development in
India: Graphical Approach”, Reserve Bank of India Occasional Papers, Vol. 10, No. 1,

March, pp. 1-37.

Sarker, P.C. (1995) : Regional Disparities in India: Issues and Measurement, Unpub-
lished Ph.D. Thesis, University of Bombay, Bombay.

Seshadri, 1.J.H. (1980) : “An Econometric Analysis of Profitability in Commercial
Bank™, Prajnan,” Vol.9, No.3, July-September.

Swami, S.B. and G. Subrahmanyam (1983) : “Comparative Performance of Public Sec-
tor Banks in India”, Prajnan, Vol. XXII, No. 2, July-September, pp.185-195.



2ND COMPONENT SCORE

2ND COMPONENT SCORE

IND COMPONENT SCORE

DEVELOPMENT OF COMPOSITE INDEX IN BANKING EFFICIENCY 697

FIG. 1: TWO—-DIMENSIONAL PLOTTING — PUBLIC SECTOR BANKS

2 —
; O Clorp
1r PNB ~\VUAYA SE]HSY }ARA d om AL
\ﬂiq;’ DOgp~""unton
0 = el &
wpian Y H T HN pEna
B
-1r uco %3! PES . BoB
R - MAHA SBIND
A 0 SBB&J
—ot ALLAHABAD SYNDICATE
-3
-4}
O uwitep
-5 — —L L ! 3 !
-7 -6 -5 -4 -3 -2 -1 0
15T COMPONENT SCORE
FIG. 2: TWO-DIMENSIONAL PLOTTING — INDIAN PRIVATE SECTOR BANKS
5
4 LAKSHMIVILAS M"E"RA
VYSYA
3r SOUTH INDIAN \:}
FEDERAL L olo Kk pRATASTHAN
2 DHANALAXMI
R[BRIS —{IME CITY UNION
1k UNITED WEST ERN [ l—
CATHOLIC m]
o o Oz L e
SANGLI —
-1t PUNJAB CO NAINITAL ek
ol BAREILLY NEDUNGADI
-3F
-4t a
BENARAS
__5 1 1 1 1 i L U]
—6 -5 -4 - -2 -1 0 1
IST COMPONENT SCORE
FIG. 3: TWQ-DIMENSIONAL PLOTTING — FOREIGN BANKS
4
O sonan
3 b
2 -
TOKYO AMERICAN EXP
1F BBME g/
GRINDLAYS ABN AMRO 0 MmasHREQ
o S| ABUDHAB ~ [} O BAHARIN
HONG XONG
crriBank O INDOSUEZ N DE PARIS
-1+ O BANK OF AMERICA U o L} BND
L.sr.\r«:m\mT 0] O DEUTSCHE SANWA o o e
-2 NOVASCOTIA [
-3k OMAN INT 0 SOCIETE CREQJT LY
BARCLAYS O
- 4 i 1 1 1 i 1 ] i L
-1 0 1 2 S 4 5 6 7 8

13T COMPONENT SCORE



698 RESERVE BANK OF INDIA OCCASIONAL PAPERS

TABLE 2: EFFICIENCY INDICES FOR BANKS ACCORDING TO
PROFITABILITY CRITERION

BANK NAME

INDICES BASED ON

Bank of Tokyo

Masherq Bank

American Express Bank
Bank of Madura

Sonali Bank

British Bank of Middle East
Sakura Bank

Banque Indosuez

Vysya Bank

Bank of Rajasthan

Sanwa Bank

Banque Nationale de Paris
Credit Lyonnais

Bank of Bahrain and Kuwait
Karur Vysya Bank

ABN Amro Bank

Lakshmi Vilas Bank

Abu Dhabi Commercial Bank
Bank of America

Citibank N.A.

Tamil Mercantile Bank
Lord Krishna Bank

Federal Bank

Corporation Bank

Oriental Bank of Commerce
City Union Bank

Societe Generale

ANZ Grindlays Bank
Karnataka Bank

Barclays Bank

Honkong & Shanghai Banking Corporation
South Indian Bank
Dhanalakshmi Bank

Bhara Overscas Bank

United Western Bank

State Bank of Hydcrabad
Canara Bank

1ST 2ND
COMP. COMP.
4.069 -0.974
3.958 -0.392
3.587 -0.772
3.343 1416
3.161 0.005
2.835 -0.014
2431 -0.574
2414 0.483
2413 1.213
2.400 0371
2.320 -2479
2.205 -2.012
2.141 -0.220
2.030 0.021
1.907 0.963
1.693 -0.412
1.680 0.624
1.630 0310
1.579 -0.551
1.329 -0.324
1.124 0.398
1.116 0.137
1.091 0.461
0.844 0.653
0.797 -0.227
07N 0611
0.665 0422
0.539 -0.292
0321 0.776
0317 -1.118
0.274 -0.179
0.206 0409
0.125 0.346
-0.007 0.256
-0.123 0.529
-0.151 0436
-0.225 -0.027

(Contd.)
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TABLE 2: EFFICIENCY INDICES FOR BANKS ACCORDING TO
PROFITABILITY CRITERION

INDICES BASED ON

BANK NAME
1ST 2ND

COMP. COMP.
Union Bank of India -0.271 0.325
Ratnakar Bank -0.322 0.392
State Bank of India -0.341 0.149
Deutsche Bank -0.449 -0.302
Jammu & Kashmir Bank -0.457 0.169
Bank of Nova Scotia -0.487 -0.420
Bank of Baroda -0.564 0.054
State Bank of Travancore -0.568 - 0.617
Punjab Co-operative Bank 0.577 -0.233
State Bank of Saurashtra -0.578 0.445
State Bank of Patiala -0.617 0.070
Vijaya Bank -0.699 -0.004
Catholic Syrian Bank -0.708 0.409
State Bank of Indore -0.736 0.418
Oman Intermational Bank -0.764 -0.099
Dena Bank -0.824 0.008
Nedungadi Bank -0.902 0.353
Punjab National Bank -1.038 0.037
Standard Chartered Bank -1.076 -0.181
Nainital Bank -1.102 0.119
State Bank of Bikaner & Jaipur -LI172 0.258
Sangli Bank -1.307 0.004
Bank of India -1.367 -0.088
Stte Bank of Mysorc -1.369 0200
Indian Bank -1.509 -0.068
Indian Overseas Bank -1.572 -0.090
Punjab & Sindh Bank -1.944 -0.098
Bareilly Corporation Bank -2.269 -0313
Central Bank of India ~2.555 -0.110
Bank of Maharashtra -2.897 -0.013
UCO Bank -3.004 -0.009
Syndicale Bank -3.005 -0.066
Andhra Bank -3.108 -0.149
Allahabad Bank -3.217 -0.203
Benares State Bank -6.336 -0.325
United Bank of India 1100 0679

(Concld.)
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TABLE 3: EFFICIENCY INDICES FOR BANKS ACCORDING TO
PRODUCTIVITY CRITERION

INDICES BASED ON

BANK NAME
18T 2ND

COMP. COMP.
Credit Lyonnais 7.142 1.361
Societe Generale 5.816 0.879
Banque Indosuez 5.145 0.657
Sakura Bank 4.328 0.332
Sanwa Bank 3.901 0.060
American Express Bank 3.634 0.053
Mashreq Bank 3.528 -0.066
Bank of America 3.392 0.137
Barclays Bank 2.737 -0.490
Deutsche Bank 2.620 -0.445
British Bank of Middle East 2.325 -0414
Oman International Bank 2.198 -0.494
Bank of Tokyo 2.188 -0.296
Abu Dhabi Commercial Bank 2.163 -0.483
Bank of Nova Scotia 2.137 -0.661
ABN Amro Bank 1.982 -0.644
Citibank N.A. 1.944 1.924
Bank of Bahrain and Kuwait 1.617 -0.782
Banque Natiionale de Paris 1.083 -0.953
Hongkong & Shanghai Banking Corporation 0.111 -0.705
ANZ Grindlays Bank -0.181 -0.762
Standard Chartered Bank -0.188 -1.342
Sonali Bank -0.430 -1.410
Bharat Overseas Bank -0.550 -1.129
Vysya Bank -0.649 -0.383
Oriental Bank of Commerce -0.843 -0.429
Karur Vysya Bank -0.852 -0.409
Bareilly Corporation Bank -0.881 -1.108
State Bank of Patiala -0.886 -0.693
Nainital Bank -0.940 -0.885
Lakshmi Vilas Bank -0.942 -0.295
Punjab Co-op. Bank -0.949 -0.865
United Western Bank -0.950 -0.495
State Bank of Saurashtra -0.975 -0.548
Punjab & Sindh Bank -0.988 -0.480
Bank of Baroda -0.988 0.012
Bank of Rajasthan -0.997 -0.260

(Contd.)
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TABLE 3: EFFICIENCY INDICES FOR BANKS ACCORDiNG TO
PRODUCTIVITY CRITERION

INDICES BASED ON

BANK NAME
1ST 2ND
COMP. COMP.
Dena Bank -1.009 -0.468
Sangli Bank -1.026 -0.564
Corporation Bank -1.028 0.055
Ratnakar Bank -1.036 -0.487
City Union Bank -1.089 -0.141
Union Bank of India -1.101 -0.033
Bank of India -1.109 -0.067
Tamilnadu Mercantile Bank <1.110 0.371
Karnataka Bank -1.112 -0.075
Bank of Madura -1.127 0.146
Jammu & Kashmir Bank -1.129 0.143
Punjab National Bank -1.134 -0.218
State Bank of Bikancr & Jaipur -1.147 0.292
Vijaya Bank -1.166 -0.043
Canara Bank -1.193 0.160
Benares State Bank -1.196 -0.210
State Bank of Indore -1.213 0.079
State Bank of India -1.255 0.289 .
Bank of Maharashtra -1.278 0.082
UCO Bank -1.297 0.099
Central Bank of India -1.310 0.204
Nedungadi Bank -1362 ~  0.198
State Bank of Mysorc -1.390 0.433
Syndicate Bank -1.397 0372
United Bank of India -1.398 0.357
Allahabad Bank -1.404 0.569
Federal Bank -1.414 0.955
Indian Overseas Bank -1.436 0.725
South Indian Bank -1.442 0748
Indian Bank -1.499 1.024
Catholic Syrian Bank -1.508 0.807
Lord Krishna Bank -1.511 1.164
Andhra Bank -1.671 1.145
Dhanalakshmi Bank -1.731 1.581
State Bank of Travancorc -1.750 1.576
State Bank of Hydcrabad -1.822 1.824

(Concld.)



702 RESERVE BANK OF INDIA OCCASIONAL PAPERS

TABLE 4: EFFICIENCY INDICES FOR BANKS ACCORDING TO
FINANCIAL MANAGEMENT CRITERION

INDICES BASED ON

BANK NAME
: 1ST 2ND

COMP. COMP.
Banque Nationale de¢ Paris 7.431 1.294
Credit Lyonnais 4.205 -0.323
Barclays Bank 4.103 4.203
Socicte Gencrale 3.735 -3.208
Bank of Tokyo 2.873 0.614
Oman Inicnational bank 2.386 -0.809
Citibank N.A. 2.119 -0.063
Bank of Bahrain and Kuwait 2.089 - -1.674
Mashreq Bank 1.892 -1.028
Sakura Bank 1.809 -0.849
Bank of America 1.593 -0.021
American Express Bank 1.484 -0.933
Bank of Nova Scotia 1.213 -0.129
Deutsche Bank 1.024 -1.670
ABN. Amro Bank 0.928 -1.130
British Bank of: Middlc East 0.923 -0.917
Sanwa Bank 0.563 - -1.869
Hongkong & Shanghai Banking Corporation 0.536 -0.156
Jammu: & Kashmir. Bank - 0.342 0.702
Nedungadi Bank 0.333 1.144
Sonali Bank 0.311 -3.746
Lord: Krishna Bank 0.155 0.854
South Indian Bank 0.141 1.147
ANZ Grindlays Bank 0.111 1.094
Ratnakar Bank 0.103 1.293
Federal Bank 0.070 0.856
Abu Dhabi Commercial Bank 0.044 0.170
Standard Chartcred Bank -0.014 1.705
Nainital Bank -0.031 0.833
Oriental Bank of Commerce -0.039 -0.115
Banque Indosuez 0.114 0.018
Dhanalakshmi Bank -0.122 0.604
State Bank of ‘Mysorc -0.177 0.442
Bank of Baroda -0.204 0.410
Catholic Syrian Bank -0.206 0.689
STtate Bank of Patiala -0.207 0.063
-0.227 0470

Karnataka Bank

(Contd.)
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TABLE 4: EFFICIENCY INDICES FOR BANKS ATCORDING TO
' FINANCIAL MANAGEMENT CRITERION

BANK NAME

INDICES BASED ON

1ST 2ND
COMP. COMP.
State Bank of Indore 02716 - 0.165
State Bank of Saurashtra 0.336 -0.094
State Bank of Hyderabad 0.370 0291 -
City Union Bank -0.415 0.699
Dena Bank 0473 - 0201
Tamil Nadu Mercantile Bank -0.545 0.026
Union Bank of India -0.546 -0.131
Bharat Overseas Bank -0.558 -0.113
Canara Bank -0.588 0.298
Bank of Rajasthan -0.591 -0.428
State Bank of Travancorc -0.689 0.340
State Bank of India 0.707 -0.384
Bareilly Corporation Bank 0.710 0.353
Karur Vysya Bank 0.774 -0.250
Punjab National Bank 0.843 0.399
State Bank of Bikaner & Jaipur -0.850 -0.007
Lakshmi Vilas Bank -0.962 0.271
Punjab Co-op. Bank -1.007 0.677
- Allahabad Bank -1.066 0.461
Aadhra Bank -1.118 0.189
Sangli Bank -1.149 0419
United Western Bank -1.176 0.278
Syndicate Bank -1.201 0.016
Bank of Madura -1.206 -0.422
Corporation Bank -1.323 -0.543
Bank of Maharashtra -1.391 0.158
Vijaya Bank -1412 0.037
Punjab & Sindh Bank -1.468 -0.196
Central Bank of India -1.580 -0.157
Bank of India -1.778 -0.022
Indian Bank -1.852 0.239
UCO Bank -1.888 0.035
Indian Overscas Bank -2.192 -0.744
Vysya Bank -2.565 -0.761
United Bank of India - -2.603 0.126
Benares Staie Bank -2.966 0.826

(Concld.)
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TABLE 5: OVERALL EFFICIENCY INDICES BASED
ON ALL INDICATORS

INDICES BASED ON

BANK NAME
IST 2ND

COMP. COMP.
Credit Lyonnais 7.925 -3.222
Societie Generale 6.276 -3.431
Mashreq Bank 5.714 0.621
Banque Nationale de Paris 5.410 -0.899
Sakura Bank 5.382 -1.217
Bank of Tokyo 5.265 1.106
American Exprcss Bank 5.249 0.614
Sanwa Bank 4.628 -1.097
Banque Indosucz 4.607 -0.742
Bank of America 3.895 -0.935
British Bank of Middle East 3.700 0.771
Barclays Bank 3.565 -2.845
Bank of Bahrain and Kuwait 3.472 0.305
Citibank N.A. 3.049 -0.565
ABN Amro Bank 2.745 0.196
Abu Dhabi Commercial Bank 2.409 0.071
Oman International Bank 2.263 -2.425
Sonali Bank 2.045 3.430
Deutsche Bank 1.999 -1.698
Bamk of Nova Scotia 1.593 -1.796
Bank of Madura 0.590 3.791
Hongkong & Shanghai Banking Corporation 0.500 0.128
Bank of Rajasthan 0.497 2.700
ANZ Grindlays Bank 0.155 0.372
Karur Vysya Bank 0.135 2.356
Oriental Bank of Commerce -0.067 1.106
Lakshmi Vilas Bank -0.135 2.126
Vysya Bank -0.246 3.092
Lord Krishna Bank --0.323 1.516
Tamilnad Mercantile Bank -0.330 1.660
Federal Bank -0.355 1.519
Citi Union Bank -0.537 1.314
Bharat Overseas Bank -0.614 0.574
Karnataka Bank 0737 1.026
Corporation Bank -0.787 1.715
Jammu & Kashmir Bank -0.882 0.191
South Indian Bank -0.897 0.799

(Contd))



DEVELOPMENT OF COMPOSITE INDEX IN BANKING EFHCIENCY 705

TABLE 5: OVERALL EFFICIENCY INDICES BASED
ON ALL INDICATORS

INDICES BASED ON

BANK NAME
18T 2ND
COMP. - COMP.
Standard Chartered Bank -0.926 -0.894
Ratnakar Bank _ -0.935 0.248
State Bank of Patiala -1.041 0.140
Bank of Baroda -1.106 0.133
Union Bank of India -1.151 0.618
~ State Bank of Saurashira -1.168 0.342
Canara Bank -1.190 0.582
Dhanalakshmi Bank -1.195 . . 0.972
United Western Bank -1.282 0.779
State Bank of India -1.343 0.675
Nainital Bank -1.350 -0.324
Dena Bank -1.390 0.060
State Bank of Indore -1.397 0.261
Nedungadi Bank -1.400 -0.084
Punjab Co-op. Bank -1.460 0.214
State Bank of Hyderabad -1.480 1.001
Catholic Syrian Bank -1.604 0.260
Punjab National Bank -1.737 0.091
Vijaya Bank -1.832 0.408
State Bank of Mysorc -1.853 -0.274
State Bank of Bikancr & Jaipur -1.866 -0.006
State Bank of Travancore -1.901 0.623
Sangli Bank -1.944 -0.080
Bareilly Corporation Bank -2.245 -1.121
Bank of India -2.337 -0.071
Punjab & Sindh Bank -2.463 -0.618
Indian Bank -2.763 -0.107
Indian Overseas Bank -2.841 0.049
Central Bank of India -3.078 -0.927
Bank of Maharashira -3.194 -1.258
Syndicate Bank -3.244 -1.312
Allahabad Bank -3.354 -1.658
Andhra Bank 3.463 -1.373
UCO Bank -3.493 -1.233
Benares Statc Bank -5.871 -3.876
United Bank of India -6.246 -4.474

(Concld.)



706 ‘RESERVE BANK OF INDIA OCCASIONAL PAPERS

TABLE 6: RANKS ACCORDING TO EFFICIENCY INDICES BASED ON
PROFITABILITY, PRODUCTIVITY AND MANAGEMENT CRITERIA

Profita- Produ- Financial Total
Name of the Bank bility  ctivity Manage- Ranks
ment

State Bank Group

State Bank of Bikaner & Jaipur 58 50 53 161
State Bank of Hyderabad 36 73 40 149
State Bank of India 40 55 49 144
State Bank of Indore 51 54 38 143
State Bank of Mysore 61 60 33 154
State Bank of Patiala 48 29 36 113
State Bank of Saurashira 47 34 39 120
State Bank of Travancore 45 172 48 165
Nationalised Banks Group

Allahabad Bank 71 63 56 190
Andhra Bank 70 70 57 197
Bank of Baroda 44 36 34 114
Bank of India 60 44 67 171
Bank of Maharashtra 67 56 63 186
Canara Bank - 37 52 46 135
Central Bank of India 66 58 66 190
Corporation Bank 24 44 62 130
Dena Bank 53 38 42 133
Indian Bank 62 67 68 197
Indian Overseas Bank 63 65 70 198
Oriental Bank of Commerce 25 26 30 81
Punjab & Sindh Bank 64 35 65 164
Punjab National Bank 55 49 52 156
Syndicate Bank 69 61 60 190
UCO Bank 68 57 69 194
“Union Bank of India 38 43 44 125
United Bank of India 73 62 12 207
Vijaya Bank 49 s1 64 164
Private Banks Group

Bank of Madura 4 47 61 112
Bank of Rajasthan 10 37 47 94
Bareilly Corporation Bank 65 28 50 143
Benares State Bank 72 53 73 198
Bharat Overseas Bank 34 24 45 103

{Contd.)
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TABLE 6: RANKS ACCORDING TO EFFICIENCY INDICES BASED ON
PROFITABILITY, PRODUCTIVITY AND MANAGEMENT CRITERIA

Profita- Produ- Financial Total

Name of the Bank bility ctivity Manage- Ranks
. ment

Catholic Syrian Bank 50 68 35 153
City Union Bank 26 42 41 109
Dhanalakshmi Bank 33 71 . 32 136
Federal Bank 23 . 64 26 113
Jammu & Kashmir Bank 42 48 19 109
Karnatzka Bank 29 46 37 112
Karur Vysya Bank 15 27 51 93
Lakshmi Vilas Bank 17 31 54 102
Lord Krishna Bank 22 69 2 113
Nainital Bank - 57 30 29 116
Nedungadi Bank 54 59 20 133
Punjab Co-op. Bank 46 32 35 133
Ratnakar Bank 39 41 25 - 105
Sangli Bank 59 39 58 - 156
South Indian Bank 32 66 23 121
Tamilnad Mercantile Bank 21 45 ~ 43 109
United Western Bank 35 33 59 127
Vysya Bank 9 25 7 105
Foreign Banks Group ,

ABN Amro Bank 16 16 15 47 .
Abu Dhabi Commercial Bank 18 14 27 59
American Express Bank 3 6 12 21
ANZ Grindlays Bank 28 21 24 73
Bank of America 19 8 11 38
Bank of Bahrain and Kuwait - 14 18 8- 40
Bank of Nova & Scotia 43 15 13 71
Bank of Tokyo 1 13 5 19
Banque Indosucz 8 3 31 42
Banque Nationalc de Paris 12 19 1 32
Barclays Bank 30 9 3 42
British Bank of Middle East 6 11 16 33
Citibank N.A. 20 17 7 44
Credit Lyonnais 13 1 2 16
Deutsche Bank 41 10 14 65
Hongkong & Shanghai Banking Corporation 31 20 118 69
Mashreq Bank 2 7 9 18
Oman International Bank 52 12 6 70
Sakura Bank 7 4 10 21
Sanwa Bank 11 5 17 33
Societic Generale 27 2 4 3
Sonali Bank 5 23 21 49
Standard Chartered Bank 36 22 28 106

(Concld))
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TABLE 7: OVERALL AND WITHIN GROUP POSITIONS OF ALL BANKS

Overall

Within Group

Adding Taking Adding Taking

Name of the Bank Ranks all Indi- Ranks all Indi-
cators cators
State Banks Group
State Bank of Patiala 36 40 1 1
State Bank of Saurashtra 41 43 2 2
State Bank of Indore 51 50 3 4
State Bank of India 53 41 4 3
State Bank of Hyderabad 54 53 5 5
State Bank of Mysore 56 57 6 6
State Bank of Bikaner & Jaipur 59 58 7 7
State Bank of Travancore 62 59 8 8
Nationalised Banks Group
Oriental Bank of Commerce 23 26 1 1
Corporation Bank 45 35 4 2
Bank of Baroda 39 41 2 3
Union Bank of India 43 42 3 4
Canara Bank 49 44 6 5
Dena Bank 46 49 5 6
Punjab National Bank 57 55 7 7
Vijaya Bank 60 56 8 8
Bank of India 63 62 10 9
Punjab & Sindh Bank 60 63 8 10
Indian Bank 69 64 16 11
Indian Overseas Bank 7 65 18 12
Central Bank of India 65 66 12 13
Babk of Maharashtra 64 67 11 14
Syndicate Bank 65 68 12 15
Allahabad Bank 65 69 12 16
Andhra Bank 69 70 16 17
UCO Bank 68 71 15 18
United Bank of India 7 73 19 19
Private Banks Group
Bank of Madura 34 21 10 1
Bank of Rajasthan 25 23 2 2
Karur Vysya Bank 24 25 1 3
Lakshmi Vilas Bank 26 27 3 4
Vysya Bank 28 28 5 5
Lord Krishna Bank 36 29 12 6
Tamilnad Mercantile Bank 31 30 7 7
Federal Bank 36 31 12 8

(Contd.)
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TABLE 7: OVERALL AND WITHIN GROUP POSITIONS OF ALL BANKS

Name of the Bank

Overall

Within Group

Adding Taking Adding Taking

Ranks all Indi- Ranks all Indi-
cators cators
City Union Bank 31 32 7 9
Bharat Overscas Bank 27 33 4 10
Karnataka Bank 34 34 10 11
Jammu & Kashmir Bank 31 36 7 12
South Indian Bank 42 37 15 13
Ratnakar Bank 28 39 5 14
Dhanalakshmi Bank 50 45 19 15
United Western Bank 44 46 16 16
Nainital Bank 40 48 14 17
Nedungadi Bank 46 51 17 18
Punjab Co-op. Bank 46 52 17 19
Catholic Syrian Bank 55 54 21 20
Sangli Bank 57 60 22 21°
Bareilly Corporation Bank 51 61 20 22
Benares State Bank A 72 23 23
Foreign Banks Group
Credit Lyonnais 1 1 1 1
Societie Gencrale 7 2 7 2
Mashreq Bank 2 3 2 3
Banque Nationale de Paris 6 4 6 4
Sakura Bank 4 5 4 S
Bank of Tokyo 3 6 3 6
American Express Bank 4 7 4 7
Sanwa Bank 7 8 7 8
Banque Indosucz 12 9 12 9
Bank of America 10 10 10 10
British Bank of Middle East 1 11 7 i1
Barclays Bank 12 12 12 12
Bank of Bahrain & Kuwait 11 13 11 13
Citibank N.A. 14 14 14 14
ABN Amro Bank 15 15 15 15
Abu Dhabi Commercial Bank 17 16 17 16
Oman International Bank 20 17 20 17
Sonali Bank 16 18 16 18
Deutsche Bank 18 19 18 19
Bank of Nova Scotia 21 20 21 20
Hongkong & Shanghai Banking Corporation 19 22 19 21
ANZ Grindlays Bank 2 4 2 2
Sstandard Chartered Bank 30 338 23 23

{Concld.)



Reserve Bank of India Occasional Papers
Vol. 18, No. 4, December (997

BOOK REVIEW

Foundations of International Macroeconomics, By Maurice
Obstfeld and Kenneth Rogoff, The MIT Press, 1996,
pp. 804, $75.

Cross-border international capital flows were estimated at $1700
billion in 1996. Notwithstanding the Feldstein-Horioka puzzle, the
integration of world financial markets has been adequately demon-
strated by the contagion sparked off by the financial crisis in Thai-
land. The crisis in Thailand quickly spread to other parts, affecting
almost all the important financial markets in the world. It is obvi-
ous that studying macroeconomics in traditional mode is fast losing
its relevance in this milieu. Much of the macroeconomics was
based on the domestic policy issues revolving around IS-LM syn-
thesis. The Copernician revolution in macroeconomics may not be
over yet, but plenty of.insightful new literature has come up which
has taken macroeconomics considerably ahead of the discredited
fixed price IS-LM framework. Most of this literature is still un-
available to economists who are not regular readers of journmals,
and there was a crying need for a meaningful text to understand
this literature. Obstfeld and Rogoff’s text has broken new: grounds
to fill-in this vacuum.- |

The authors state their motivation for writing the book, as a
lack of consensus on the subject matter of open economy
macroeconomics, which they believe, is another name for interna-
tional finance. One is not so sure whether open economy
macroeconomics is the same thing as international finance. After
perusal of the graduate courses or other text-books on these sub-
jects one is left with a feeling that both open ecpnomy
macroeconomics and international finance cover overlapping’ iss_ues
in macroeconomics and finance with an open economy perspectxv?.
Yet the former approaches the subject matter with tools blooded in
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macroeconomics, while the latter prefers relatively more of a hard-
core dependence on a financial calculator. International
macroeconomics or the open economy macroeconomics does give
economics students a radically new way of looking at
macroeconomics, growth theory as well as international finance by
integrating these fields.

A typical international finance course covers introduction to
exchange rate determination, the interest parities, forward premia,
swaps and possible triangular strategies, Mundell-Fleming model and
international monetary institutions. There are universities, which
teach international monetary economics courses as distinct from in-
ternational finance. It is not clear whether many benefits accrue by
making fine distinctions between international finance, international
money, international macroeconomics and open economy
macroeconomics. Perhaps increasing reductionism is not a very
good idea. What is of greater relevance is that Obstfeld and
Rogoff have provided a differentiated product, which has increased
our understanding of the macroeconomic issues arising from in-
creased international financial flows. It is a “must” text for any
graduate course in either of the disciplines discussed above, even
~ though these related disciplines have distinctive focus.

- The integration of the related disciplines is best reflected in the
first seven chapters of the book, which provide a neat synthesis of
real economy with international finance and macroeconomic issues,
with the help of the endogenous growth theory. In this context,
Chapter 7 in particular raises important policy issues. Taking re-
course to stochastic and continuous time growth models, it surveys
the East Asian growth experience discussing Allen Young’s growth
accounting which forewarned about the difficulties in sustaining high
growth in East Asia. It also explains the Baumol-De Long-Romer
debate on productivity convergence. The integration of growth dy-
namics with the help of this chapter would truly revolutionize our
understanding of macroeconomics.

Other absorbing issues covered in the first seven chapters in-
clude the discussion on productivity differences in tradable and non-
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tradable goods sector which lead to the possibility of Harrod-
Balassa-Samuelson effect on calculations of the equilibrium real
exchange rate. These discussions in Chapter 4 are of particular rel-
evance for many East Asian economies, particularly Hong Kong.
The recent currency crashes in these countries, as also the down-
ward correction of the rupee in response to these developments
need to be carefully interpreted after empirically accounting for the
Harrod-Balassa-Samuelson effect. The international portfolio diversi-
fication and the Home Bias puzze, as also the moral hazard in
international lending are meaningful adjuncts to this literature and
are concisely discussed in the subsequent chapters.

It is interesting to make a comparative evaluation of the texts
available on a particular theme while reviewing any book. Such an
exercise is rendered extremely difficult in this case, Obstfeld and
Rogoff’s book is not only the first of its kind, but till date re-
mains unique in its coverage, if not approach, to the subject mat-
ter. One could consider picking a hand few of texts available in
related subjects, such as Dombusch’s open economy macro-economs-
ics, Visser and Smits’ book on International Monetary Economics,
Garbe’s book on International Finance, or Burstein’s book on Open
Economy Monetary Economics. There is little to bind the contents
in any of these books with that in Obstfeld and Rogoff. For in-
stance, Visser and Smits’ Guide to International Monetary Econom-
ics was published, just a year before Obstfeld and Rogoff. The text
focuses on exchange rate systems and exchange rate theories by
discussing the IS-LM models for open economy, monetary and
portfolio models of exchange rate behaviour and issues of exchange
rate pegs, policy coordination and monetary unions. Even though
Visser and Smits talk at length about fixed exchange rates anfi
monetary union, the text makes no reference to the multiple equi-
libria in financial markets, which can lead to speculative attacks not
necessarily related to fundamentals. It misses out on the state of
the art in the literature. Interestingly, the book contains 229 refér-
ences in bibliography, but only 19 of them are in common with
the 625 odd references in Obstfeld and Rogoff. This 1s a very
poor scorecard for commonality. If the motivation of Obstfeld a}nd
Rogoff in writing the book was Professor Alan Deardorff’s finding
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that there was little commonality between the reading lists in inter-
national finance for the top eight graduate schools, one smcerely
hopes that their book would further this objective.

In terms of the coverage of the subject matter, the closest any
textual matter comes to Obstfeld and Rogoff is the Handbook of
International Economics (Volume III) edited by Gene Grossman and
Kenneth ‘Rogoff. The Handbook brought out in 1995, surveys ex-
change rate literature, which forms a-large part of the core of
Obstfeld and Rogoff’s book. Yet handbooks, almost by definition
are surveys and not texts. Handbooks can tell what constitutes the
state of the art and how best this literature can be interpreted. But
Handbooks are woefully inadequate in understanding the mechanics
of the proofs and seldom provide a binding systematic treatment.
Obstfeld and Rogoff’s book is outstanding in that it is well crafted
and deals clearly, thoroughly and homogeneously the wide-spectrum
of seemingly difficult literature which has emerged in the field of
international macroeconomics. -

Perhaps, it would be more instructive to compare the Obstfeld-
Rogoff text to that of Blanchard and Fischer. While there is little
in common in terms of the coverage, Blanchard and Fischer’s
macroeconomics text perhaps comes closest in its approach to that
of Obstfeld and Rogoff. Blanchard and Fischer perhaps provided
the first macroeconomics text, which relied on micro-foundations
and brought to reader, the modem macroeconomics. The text intro-
duced analytical framework essential for understanding the ongoing
research at the frontier of the subject. At the heart of the
Blanchard and Fischer’s text are the overlapping generations (OLG)
framework introduced to the reader through the Ramsey problem.
This framework is essential to an understanding of the determina-
tion of saving and capital accumulation or the role-played by mon-
etary and fiscal policies in affecting the real behaviour in the
economy. The book weaves its threads around this OLG frame-
work. The framework helped in tracking the seemingly intractable
questions confronting macroeconomists. For example, why and when
money is used instead of credit. Money buys goods, goods buy
money but goods do not buy goods. The book translated much of
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the work in contemporary joumals by introducing the Clower con-
straint and developing the cash-in-advance models. Solving the
models for equilibrium prices yields intuitively interesting results for
policies, including possible effects of open market operations. The
models are then extended to provide an understanding of multiple
equilibria, bubbles and non-linearities in asset prices. The OLG
framework also helps in leaning about the smoothing behaviour of
economic agents which affects the optimal consumption, investment
and inventory behaviour. This provides a link to understanding
macro-economic fluctuations, including those arising from productiv-
ity shocks. Much of the recent business cycle literature remained
obscure to students till Blanchard and Fischer provided a basic
framework to understand this.

Obstfeld and Rogoff’s book in no way attempts to reproduce
what Blanchard and Fischer have already provided. Instead they
produce a complementary product to understanding present day
macroeconomic problems. They concentrate exclusively on open
economy framework and cover an entirely new literature outside
the discipline covered by Blanchard and Fischer. Yet they adopt an
approach similar to that of Blanchard and Fischer by starting the
book with a simple two-period utility maximizing problem for a
consumer and goes on to use this inter-temporal framework to re-
define current account with the help of economy’s intertemporal
budget constraint. A conventional open economy macroeconomics
book would define current account as income less absorption (a
more precise national accounting definition of current account as
income less absorption plus net unilateral transfers is seldom found
in textbooks). Alternatively, the current account is defined through
balance of payment accounting as trade balance plus net factor
payments plus net unilateral transfers. Many modern textbooks do
give a third alternative of defining current account as saving-invest-
ment gap. More precisely, current account so defined would equal
private saving less private investment plus public saving less public -
investment plus statistical discrepancy. Obstfeld and Rogoff’s inter-
pretation of current account falls in none of the above three cat-
egories. They do exploit the third definition, which does relate cur-
rent account gaps to intertemporal choice between consumption and
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investment, but extends it to smoothing in a multi-period or over-
lapping generation framework. The cumrent account (CA) is defined
as accretion to economy’s net foreign assets (B) during a year in
this framework. The accretion is financed by income earned by
production (Y), plus interest income earned at the interest rate (r)
on foreign assets acquired previously less consumption (C).

CA =B,-B =Y +1B - C

In a two-period case under the assumption of zero initial and
terminal foreign assets and considering the budget constraint re-
stricting the present value of consumption equal to the present
value of output, the current account balance would take the form:

CA,=Y,+rB, -C, =Y, +r, (Y, -C)-C

2

=-(,-C)=-B,=-CA

Combining the representative individual’s indifference curves with
intertemporal budget constraint one may obtain a diagrammatic deri-
vation of a small economy’s equilibrium and the implied trajectory
of its current account. This would show that nations may improve
welfare of their citizens by running current account deficits or sur-
pluses, and current account imbalances per se may not be bad. The
text goes on to discuss the dynamics of current account and
Deaton’s paradox.

For those having studied macroeconomics and international fi-
nance even a few years before the publication of this book, there
would be plenty of matter that is new. It extends an OLG -like.
framework to a small economy with many periods, providing an
explanation of gains from trade between two periods, as also deriv-
ing the transversality conditions to obtain a picture of the nation’s
bankruptcy. The no-ponzi game conditions are of great relevance in
understanding the macroeconomics of financial markets. Obstfeld
and Rogoff, like Blanchard and Fischer also analyze speculative
asset price bubbles, but they approach it from the side of open
economy financial markets. Blanchard and Fischer extends
micro-foundations to understand output fluctuations, consumption
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smoothing and business cycles. Obstfeld and Rogoff in an analo-
gous framework analyse the literature which relate output shocks
and consumption smoothing to the dynamics of current account.
The framework later helps build up several interesting insights.
They apply the budget deficit in an OLG framework to introduce
generational accounting and to seek answer to the question whether
government budget deficits cause current account deficits? They
also bring to the readers the cash-in-advance framework, but extend
its focus to go beyond that by Blanchard and Fischer by portraying
two-country cash in advance model. This open economy framework
facilitates the discussion of pegs, target zones, speculative attacks
and currency substitution. '

For those who are keen to understand the macroeconomics of
foreign exchange intervention, Obstfeld and Rogoff’s book is indeed
a compelling treatise. The book provides a comprehensive treatment
of models of speculative attack, which may not be dictated by fun-
damentals but by credibility of monetary policy. The Kydland-
Prescott, Barro-Gordon models are revisited and extended in open
economy framework: Rogoff’s seminal contribution on the conserva-
tive central banker is integrated in this setting to obtain an im-
proved understanding of why central bank independence can be
crucial even from the viewpoint of defence of pegs. On the one
hand, the target zone literature is rigorously explained in the book,
with neat derivations of the smooth pasting conditions. On the
other, the basic model of monetary policy credibility is reinterpreted
by making applications to an open economy in which purchasing
power parity holds. Perhaps the authors rightly interpret the strand
of literature originating from Krugman-Obstfeld debate, when they
conclude that even if speculative attacks are driven by sunspots,
countries with weak fundamentals are likely to be more vulnerable
to them. Chapters 8-10 directly incorporate money in the models
and provide understanding of this strand of literature.

The book is a compendium in a sense, almost complete in its
coverage of literature. For those who find the book abstract, the
intuitions and policy relevance is best obtained by skimping through
the boxes. But the book is primarily a text for graduate studies
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suppomng frontier areas of research. Some supplements are pro-
vided to some of the chapters to facilitate understanding of the
text by developing mathematical tools. It is difficult to say as to
what is missing in the book. The only few aspects which may
strike some, may include a near absence of discussion on the mi-
crostructure of the foreign exchange markets. The microstructure
and international finance sizably influence the impact of open
economy macroeconomics, or, to put it differently, international
macroeconomic theories would yield an inadequate understanding of
the policy impact, without an understanding of the microstructure.
Similarly, the text covers the monetary policy coordination issues in
reputational framework, but does not go far in covering the game
theory literature as a possible adjunct. These may be small blips
for some who are pursuing research in these specific class of mod-
els, but this in no way undermines the claim of the book to pro-
viding a treatise on the subject of international macroeconomics.
The book is worth its high price and one wishes it retains its
hardbound format, as it could well be the text for the next decade.

In 1990, N Gregory Mankiw observed that 20 years ago, it was
easy to be a student of macroeconomics. Macroeconomists felt sure
of the answers they gave. Seven years later, the subject matter has
become even fuzzier in the backdrop of increased capital market
integration. The ray of hope lies in the integrated treatment pro-
vided by Obstfeld and Rogoff. The book provides an encyclopedic
and balanced account of the subject of international macroeconormy.
It will surely take the Copernican revolution further.

— Mridu! Saggar*

References:

Blanchard, Olivier Jean and Stanley Fischer (1989), Lectures on Macroeconomics, Cam-
bridge, Massachuetts: MIT Press; reprint Prentice-Hall of India, 1996.

Visser, Hans (with a chapter by Willem J.B. Smits) (1995), A Guide to International
Monetary Economics, London : Edward Elgar.

* Sbri Mridul Saggar is Assistant Adviser in the Dcpanmcnt of Economic Analysis and
Policy in the Bank.



Reserve Bank of India Occasional Papers
Vol. 18, No. 4, December 1997

The Macroeconomics of International Currencies : Theory,
Policy and Evidence, by Paul Mizen and Eric J. Pentecost,
Edward Elgar Publishing Ltd., UK, 1996, pp. xxi + 259, £55.

The conduct of monetary policy on the basis of empirically
tested stable relationships between money, output and prices in an
open and integrated trade and financial system has often led to
non-realisation of monetary targets in several countries. -
Liberalisation of restrictions on cross border capital movewient. and
progressive deepening and widening of financial systems are seen as
factors which have imparted considerable instability to national
money demand functions. A major source of instability has been
the increasing degree of substitution between domestic and foreign
currencies. Currency substitution, which existed since the days of
bimetalism, gained importance for designing macro-economic policies
only with the globalisation of financial systems which provided op-
portunities to economic agents to diversify their portfolios. Since
unanticipated shifts in portfolios could considerably alter the relative
demand for national currencies, in the new monetary economics
tradition, currency substitution is recognised as a major determinant
of money demand as well as an important potential source of ex-
change rate volatility. There is, however, lack of any unanimity on
the interpretation and estimation of currency substitution and its
policy implications. Against this background, the edited volume en-
titled “The Macroeconomics of International Currencies : Theory,
Policy and Evidence” by Paul Mizen and Eric J. Pentecost provides
a unique compilation of articles that gives a deep insight on this
subject of emerging importance.

With “currency substitution” as the principal theme of the book,
a whole gamut of issues relating to currency substitution has been
addressed in twelve separate chapters with each chapter focusing
on specific aspects of the broader theme. The introductory chapter
highlights how the perceived independence of monetary policy in a
flexible exchange rate system has been severely undermined by the
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increasing degree of currency substitution. The interdependence of
monetary policy that existed since the days of pure gold standard
till the breakdown of the Bretton Woods system continues even
now; rather, the degree of interdependence has increased because
of the phenomenon of currency substitution. In Chapter two on
“‘Currency substitution in theory and practice” by Mizen and Pen-
tecost, various definitional and measurement issues are addressed
followed by a discussion on how currency substitution could be
modelled theoretically. Currency substitution has to be interpreted in
the context of a situation when economic agents of one country
hold a diversified portfolio comprising domestic money, domestic
bonds, foreign money and foreign bonds. Any rebalancing of the
portfolio in response to any exogenous shock may lead to substitu-
tion of one currency for the other and/or substitution of one bond
for the other. While currency substitution strictly refers to substitu-
tion between two monies, substitution between bonds denominated
in two monies is often referred to as capital mobility which at
times however may, induce currency substitution. Currency substitu-
tion is a dynamic process since domestic currency is substituted
partly or entirely by any foreign currency over time and during that
process the degree of currency substitution changes. At the theo-
retical level currency substitution has been modelled either through
monetary models or through global models that comprise restricted
and unrestricted  portfolio balance models. An advantage of the
portfolio balance models is that it distinguishes between currency
substitution (measured by the coefficient of the expected exchange
rate change) and capital mobility (measured by the coefficient of
‘the foreign interest rates). Despite the presence of divergent views
on currency substitution the importance of international monetary
policy coordination, according to Mizen and Pentecost, must be
recognised since the objective in the presence of currency substitu-
tion would be to ensure the stability of relative prices and relative
quantities of money rather than the stability of domestic prices and -
domestic monetary aggregates.

| High}ighting the relevance of studying the impact of currency
substitution for explaining the large exchange rate volatility during
the post Bretton Woods period in Chapter three on “Direct and in-
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direct concepts of international currency substitution”, Ronald I.
Mckinnon emphasises the need to distinguish direct substitution
from indirect substitution for explaining the implications for mon-
etary and exchange rate management. While direct substitution sig-
nifies that two or more curmencies compete with each other while
circulating in one national economy as a means of payment, indi-
rect substitution refers to switching between financial assets denomi-
nated in different currencies. Under conditions of direct substitution,
exchange rates must reflect instantaneous PPP since deviation from
PPP would lead to shift in demand from one currency to the other
for financing the relevant transaction. Analogously, under conditions
of indirect substitution, exchange rates must instantaneously reflect
interest parity conditions since deviations from the parity conditions
would result in shift in demand for securities denominated in differ-
ent currencies. When residents have the option to finance any
transaction by using either of the curmrencies and to save in instru-
ments denominated in either currency, the demand for either cur-
rency would be unstable and thereby contribute to exchange rate
volatility. McKinnon therefore suggests that under conditions of
high degree of currency substitution, a fixed exchange rate policy
that ensures that the monetary authority would withdraw one
money from circulation as the other one is injected (i.e. non-
sterilised intervention) may prevent extreme currency volatility.
When two fiat monies circulate simultaneously and compete as
medium of transactions, “Gresham’s Law II”, which indicates re-
sponse exactly opposite to that of the “Gresham’s Law”, would
make the stronger currency to drive the weaker currency out of
circulation. In countries which rely on significant inflationary taxes
to cover deficits, currency substitution may erode the tax base
and hence as a second best approach such countries could pursue
a policy of capital controls with a crawling exchange rate peg.
With improvement in the fiscal balance position (i.e. no inflation
tax), fixing exchange rate as a nominal anchor would be the appro-
priate policy. With exchange rate as a nominal anchor, the central
bank could adjust its monetary base in response to shifting direct
and indirect demand for it i.e., it could expand money supply
above the standard norm when domestic currency appreciates and
contract money supply during periods of depreciation. According to
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McKinnon for a small open economy such an exchange rate rule in
itself would maintain monetary equilibrium.

Simultaneous circulation of more than one currency in econo-
mies would necessarily involve physical movement of currencies
cross border, which in turn would affect the size of money stock
in all these economies. Cocirculating currencies are however mostly
not recorded in national estimates of money stock and capital flows
and many even do not recognise their importance while designing
monetary, financial and balance of payments policies. In Chapter
four on “Measurement of cocirculation of currencies”, Rusell
Krueger and Jiming Ha suggest several methods for estimating in-
ward and outward flows of currencies and stress the importance of
collection of statistics on cocirculating currencies for formulation of
domestic policies. They observe that estimating the amount of do-
mestic currency leaving a country for use abroad is easier to esti-
mate compared to measuring the inflows of foreign currencies into
the country. Surveys on per capita holdings of domestic currencies
is one method which could help in explaining unexplained currency
growth during any period which in turn may be interpreted as the
amount of physical outflow of domestic currency. Similar surveys
could also be conducted to track per capita holding of foreign
currencies. Methods suggested by Krueger and Ha, however, would
explain, at best, only a small part of currency substitution i.e.
which are held in the form of foreign currencies; a greater part of
the substitution actually takes the form of foreign currency deposits
held abroad/convertible deposits held within the banking system and
even investments in foreign financial assets.

In Chapter five on “Currency substitution, seigniorage and the
choice of currency policies”, Thomas D. Willett and King Banaian
explain how currency substitution operates as a major constraint for
governments in generating seigniorage revenue and suggest what
could be an optimal tax policy when inflation reduces the base on
which seigniorage tax is levied in the presence of currency substi-
tution. Governments which fail to reduce their reliance on the infla-
tion tax often attempt to insulate the impact of currency substitu-
tion on seigniorage revenue collection by introducing capital' con-
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trols, by prescribing high reserve requirements and/or by resorting
to various types of financial repression measures. At the policy
level, currency substitution may be desirable from the standpoint of
restricting  governments from excessive use of inflationary financing,
but in a flexible exchange rate regime currency substitution could
have significant destabilising impact on the exchange rate. The op-
timal policy response, therefore, could well be to maintain pegged
exchange rates and to surrender the ability to choose the level of
seigniorage that a country may prefer. The extreme form of ex-
change rate pegging; i.e. a currency board system would enable
governments to mobilise seigniorage revenue from the issue of do-
mestic currency while earning interest on the foreign reserve hold-
ings. Inflation disciplining charcteristics of pegged /fixed exchange
rates however may have several limitations as well. Willett and
Banaian thus emphasize that, at the policy level, the implication of
currency substitution for choice of exchange rate regime and
seigniorage policies must be properly recognised.

Analysis of currency substitution in a historical perspective
would indicate that while supply side substitution has been an inte-
gral element of international trade and finance for centuries, demand
side substitution assumed impertance only in the later half of the
present century with substaatial improvements in the depth and
sophistication of international ‘inancial markets. Highlighting this
aspect in Chapter six on “Currency substitution, the yield curve and
North American monetary policy”, Russell S. Boyer observes that
use of fixed exchange rates is the most obvious example of supply
side substitution with the US system of money supply in which 12
regional Federal Reserve banks issue curmencies representing perfect
substitution from the supply side. After the breakdown of the
Bretton Woods system, managed floeting exchange rate.regimes
"continue to indicate limited supply side substitutability but demand
side substitutability has assumed ascendancy. The near random walk
behaviour of key exchange rates znd the tendency of yields on fi-
nancial assets denominated in different currencies and domestic in-
flation rates to converge signify the¢ presence of demand side sub-
stitution under which portfolio managers diversify their investments
across currencies and financial assets when opportunities are opened
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to them to hold an international portfolio. For the conduct of
monetary policy segregating supply side substitution from demand
side substitution becomes essential and empirically, according to
Boyer, estimating the degree of convergence between short-term
interest rates (representing supply side substitution) and long-term
interest rates (representing demand side substitution) could offer a
rough approximation. The rationale behind such an approximation is
that short term rates are mostly influenced by central banks
whereas long term rates respond mostly to the decisions of portfo-
lio managers. Using the relevant segments of yield curves of five
OECD countries Boyer finds high demand side and supply side
substitution between the US dollar and the Canadian dollar, relative
to other pairs of currencies. While the high degree of unrestricted
capital mobility between the USA and Canada explains the demand
side substitution, the Canadian exchange rate regime (which was
highly managed for almost 85 per cent of the period considered by
Boyer) largely explains the supply side substitution. The high de-
gree of currency substitutability, however, has considerable implica-
tions for the independence of monetary policy with respect to infla-
tion and interest rates, particularly for Canada. Any instability in
the domestic monetary system triggered by demand side substitution
could be moderated by changing the degree of supply side substi-
tution which, however, would involve a high degree of exchange
rate management.

The dollarisation ratio i.e. domestic -holdings of dollar deposits
by residents to holdings of domestic currency deposits is generally
treated as an important indicator for designing policies by the mon-
etary authorities of open economies. In Chapter seven on “The
currency substitution hypothesis and relative money demand in
Mexico and Canada”, John H. Rogers uses several models to esti-
mate relative money demand functions for Mexico and Canada and
underscores the relevance of the dollarisation ratio for the conduct
of monetary policy. Beginning 1977, the Mexican monetary author-
ity permitted residents to hold deposits in dollars (known generally
as Mexdollar deposits) which had the backing of central bank’s
reserves. The objective behind Mexdollar deposits was essentially to
stem short term capital flight. As per the standard literature on
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currency substitution, under situations of expected large depreciation
of domestic currency there should be a shift in residents preference
for higher dollar deposits. But in all the models used by Rogers,
periods of expected Mexican peso depreciation were associated with
a significant decline in demand for Mexdollar deposits. This inverse
relationship between expected depreciation and dollarisation ratio in
Mexico (contrary to the positive relationship for Canada) could be
ascribed to the convertibility risks associated with the Mexdollar
deposits. During periods of large expected depreciation, Mexico’s
reserve level generally fell below the critical minimum level and the
fear among residents that the Mexican central bank at any point
could convert Mexdollars into peso deposits motivated them to
withdraw from thieir Mexdollar depesits for conversion into dollars.
In fact in 1982, amidst the severe extemal debt crisis, the Mexican
authorities converted all Mexdollar deposits into peso deposits at an
exchange rate which was below the market clearing rate. The
Mexican experience may not be unique since in many other écono-
mies also the convertibility risk may be present. The credibility of
the exchange rate policy, maintenance of reserve levels consistent
with various reserve adequacy indicators in an open economy and
no direct backing of the residents’ domestic dollar deposits by the
country’s foreign exchange reserves thus assume importance from a
policy -perspective.

In Chapter eight on “Cumrency substitution in European financial
markets””, Michael J. Artis observes that in view of the large cross-
border currency-substitution deposits in EC member countries,
analysis of money demand instability resulting from currency substi-
tution among EC member currencies may not be appropriate. When
large deposits of non-domestic currency denomination are held in
member countries, conventionally defined money supply data may
not help in making useful monetary analysis. A more meaningful
approach to test the existence of currency substitutability in EC
member countries would involve testing the stability of a Europf:
wide money demand function. Aggregation over a larger geographi-
cal area covering economies which have open trade and financial
transactions with each other may help in internalising the cumency
substitution shocks to a large extent and as a result the combined
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money demand function may turn out to be relatively stable. Iri the
EC money-demand function considered by Artis, aggregate of na-
tional money supplies is a function of prices, output, interest rates
and a currency substitution term proxied by US dollar/ECU ex-
change raté representing substitutability between US dollar and
ECU and not among the cumrencies of ECU. Recognising. the prob-
lem of aggregation in the EC context, Artis uses alternative aggre-
gation principles. Econometric findings of the model reasonably sup-
port both the hypotheses that the aggregate money demand is more
stable and that area wide money supply analysis may be more use-
ful for monitoring domestic inflation. Artis, however, cautions that
the econometric results could also have valid alternative interpreta-
tions and in the absence of adequate research work on the issue
nothing could be interpreted conclusively even if supported by em-

pirical findings.

The conduct of monetary policy on the basis of empirically
tested stable relationships between money, output and prices in
Germany does not take into consideration the impact of currency
substitution and this could partly explain the overshooting of the
money stock target that the Bundesbank has been experiencing
since the. unification of Germany in 1990. Highlighting this aspect
in Chapter nine on “Currency substitution and the demand for
Deutsche marks before and after the fall of the Berlin Wall”,
Gianna Boero and Giuseppe Tullio estimate money demand func-
tions for Germany for the pre and post unifiction period by includ-
ing additional variables and proxies for currency substitution along
with the standard variables used by the Bundesbank in setting its
M3 targets. Besides the domestic real growth, the Bundesbank con-
siders an unavoidable inflation rate of 2 per cent and a trend an-
nual decline of 0.5 per cent in velocity for estimating the desired -
growth of M3 and a +/- one per cent band around the desired
level is set as the target. Since the Bundesbank does not take into
consideration important determinants of demand for real M3 such
as changed perception about the credibility of ERM, impact of in-
creasing financial market integration, and currency substitution,
the substantial overshooting of the money stock particularly in the
first half of 1994 could be ascribed to the instability of the money
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demand arising on account of incomplete specification. In the esti-
mates generated by Boero and Tullio for the pre unification period,
they find that inclusion of additional variables improve the explana-
tory power and relative stability of the money demand with the
coefficient for currency substitution tuming out to be highly signifi-
cant. When they extend the period of estimation to include the
post unification period the importance of currency substitution for
the money demand analysis increases; however, despite the use of
several dummy variables to approximate the post unification period
the money demand function does not indicate stability for the post
unification period. Boero and Tullio observe that such instability
could possibly be due to the initial impact of the unification shock
on the German money demand which may take several years to
die out. '

Unlike the high degree of currency substitution exhibited among
the EC curmencies and the US dollar/DM the Japanese yen, despite
Japan’s emergence in the eighties as a major international financial
centre, does not show any significant currency substitution both
outside and within Japan. George S. Tavlas in Chapter ten on
“Currency substitution and the international demand for yen” tries
to identify the factors behind low currency substitution of the yen
and the failure of Japan to emerge as an international banker. In-
ternational use of the yen was almost discouraged as a matter of
policy by the Japanese monetary authorities till the seventies, fear-
ing loss of control over money supply and the exchange rate. In
the eighties, however, several measures were instituted to liberalise
the domestic financial sector as also restrictions on capital transac-
tions and large current account surpluses in the face of deceleration
of demand for domestic investment in the private sector in the af-
termath of the oil shock made the country to emerge as the larg-
est net international supplier of capital. Net long term capital ﬂO\«YS
from Japan were, however, invested in securities denominated in
currencies other than yen. As a result, despite being the la.rgcst
supplier of capital Japan could not emerge as an intern.atlonal
banker. For a country to serve as an international banker it must
accept liquid liabilities denominated in its own currency and trans-
form such liabilities into a large number of longer term loans and
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investments denominated also in its own currency. The role of
pound sterling in the late nineteenth and early twentieth centuries
and that of the US dollar in the post world period helped the two
nations to emerge as international bankers. Econometric exercise
conducted by Tavlas indicate the absence of any significant cur-
rency substitution between the yen and the US dollar. Information
collected by Tavlas on foreign yen claims under (a) claims held in
Japan by non-residents, (b) claims held outside Japan by non-resi-
dents in the form of short term Euro-yen deposits and (c) claims
held outside by non-residents in the form of long term Euro-yen
bonds also support the findings of the econometric exercise. The
use of yen among several Asian countries has increased in recent
years but, according to Tavlas, the prospects of a yen currency
bloc emerging in the near future is highly unlikely. While US con-
tinues to be the largest debtor with Japan as the largest intema-
tional creditor, the importance of the US dollar is unlikely to di-
minish until Japan takes measures to emerge as an international
banker.

While internationalisation of the Japanese yen has progressed
only moderately there has been significant dollarisation of the
economies experiencing high inflation and severe macro-economic
imbalances. In Chapter eleven on “Dollarisation in transition econo-
mies : evidence and policy implications”, Ratna Sahay and Carlos
A. Vegh examine the factors behind excessive dollarisation of 15
transition economies of Eastern Europe and highlight the problems
of macroeconomic management under conditions of high degree of
dollarisation. Despite financial repression in these economies prior
to the reform years of nineties, there was no significant
dollarisation of these economies due to tight controls on foreign
exchange and the domestic financial sector. In the face of the
move to institute large scale market oriented reforms in the nineties
which involved significant removal of exchange and payments re-
strictions, the inability to contain inflation at moderate levels and
the lack of alternative saving instruments fetching market related
interest rates resulted in displacement of domestic currency by for-
eign currency as a store of value. As high inflation continued, sev-
eral commodities were even quoted in foreign currency signifying
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that the demand for foreign currency even started emerging as a
medium of exchange and a unit of account. Countries with rela-
tively fixed exchange rate regimes experienced low dollarisation ra-
tios compared to countries with more flexible exchange rate re-
gimes. In Russia, not only did the dollarisation ratio rise from
about 15 per cent in December 1991 to about 45 per cent by
mid-1993 and hovered around 35-40 per cent thereafter, but the
currency-to-deposit ratio also increased during the reform years in-
dicating the lack of public confidence in the banking system and
the increasing reluctance to hold domestic currency deposits.
Many of these economies also experienced hysteresis in dollarisation
ratio; ie. the dollarisation ratios did not fall despite considerable
decline in the inflation rates in these economies. Basic monetary
aggregates used by the monetary authorities also included dollar
deposits in domestic currency terms on which, however, the mon-
etary authorities had litle control. The resultant endogenisation of
the money supply created problems for the authorities in their at-
tempt to contain inflation by controlling the domestic component of
the money supply. In view of the loss of effectiveness of monetary
policy, according to Sahay and Vegh, targetting monetary aggre-
gates in a highly dollarised economy may not be advisable and an
exchange rate anchor may actually be desirable.

The dollarisation process in several Latin American countries
essentially reflects the adaptation of the economies to prolonged
periods of chronic inflation and severe macro economic imbalances.
The importance of foreign currency as a superior inflation hedge
and the inability of domestic financial markets to adapt to a high
inflation environment by offering fairly liquid high yielding saving
instruments mostly explain the flight from domestic money in
favour of foreign currencies in these economies. The pattern and
macro-economic implications of the process of dollarisation may,
however, be different for countries with strict capital controls from
those in which residents can hold foreign currency deposits or
where foreign currency has (quasi) legal tender status, observes
Miguel A. Savastano in Chapter twelve on “Dollarisation in Latin
America : recent evidence and policy issues”. The dollarisation pro-
cess in countries with capital controls would be reflected in the
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holding of foreign currency assets abroad and of foreign currency
notes outside the banking system; any shift in the pattern of cur-
rency substitution could drain foreign currencies from the formal
sector. Dollarisation process in countries where residents are permit-
ted to hold convertible foreign currency deposits would in turn
depend largely on the strength of macroeconomic policies, credibil-
ity of foreign exchange regime, and exchange rate stability. More
than the dollarisation index the composition of dollar holdings (i.e.
whether in the form of convertible deposits with domestic banks,
foreign currency deposits abroad, or foreign currency notes) are.
important for evaluating macroeconomic consequences as the alloca-
tion of the total non-domestic currency holdings would influence
domestic money and foreign exchange markets. Shifts in the alter-
native avenues of holding foreign currencies could be monitored
through the movement of the velocity of money since flight from
domestic money may not necessarily imply flight from the domestic
financial system. Currency substitution that increases the demand for
holdings of convertible deposits within the banking system would
not change the level of financial intermediation and hence may not
alter the velocity. Increase in demand for deposits to be held
abroad would however represent a flight from the domestic finan-
cial system and hence may alter velocity. The composition of
dollarisation could also help in assessing the hysteresis phenomenon.
In several of the Latin American countries following improvements
in macro economic fundamentals there have been reverse flight of
- capital; but such inflows were held in the form of convertible de-
posits with domestic banks instead of being converted into domes-
tic currencies and as a result, the dollarisation ratios did not exhibit
any perceptible decline. According to Savastano, it is not yet clear
however whether the money demand hysteresis phenomenon experi-
enced in some of the Latin American countries is a transitory or a
permanent phenomenon.

The issues addressed in the book are extremely useful from
the point of view of countries which continue to maintain restric-
tions on capital transactions but are expected to progressively
liberalise their capital account and move in the direction of attain-
ing capital account convertibility. Removal of restrictions on out-
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ward flows that would allow residents to hold foreign currency
deposits/currencies as a store of value would necessitate considering
foreign interest rate and the exchange rate as major determinants of
domestic money demand. It would also require reducing reliance on
inflationary financing to negligible levels since inflation tax would
be avoided by residents through currency substitution. Maintaining
low inflation with an open capital account would be critical since
high inflation for a longer period may make foreign cumencies sub-
stitute domestic currency even as a medium of exchange and a unit
of account. A sound domestic financial system that offers credible
saving instruments as inflation hedges and enjoys the confidence of
the residents would also be a crucial precondition to discourage
fiight from the domestic currency. Overshooting of monetary targets
should not be interpreted as temporary phenomena since instability
in money demand resulting from currency substitution could be a
permanent feature. For improving the effectiveness of policies,
timely collection of statistics on currency substitution must be
. emphasised. If exchange rate is not managed and left to be deter-
mined entirely by the market forces, then any unanticipated shifts in
the degree of currency substitution could be reflected in the form
of large exchange rate volatility. Managed exchange rate, however,
may not be sustainable in the face of unrestricted cross border
capital flows and hence the approach should be in favour of
greater exchange rate flexibility. What should be the appropriate
stance of exchange rate policy in the context of an open capital
account is not yet firmly established. Nevertheless, authorities must
use available information on currency substitution while designing
their country specific exchange rate policies.

— Sitikantha Pattanaik*

* Shri Sitikantha Pattanaik is Assistant Adviser in the Department of Economic
Analysis and Policy.
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