RESERVE BANK OF INDIA

OCCRSIONAL PRAPERS

VOL. 16 NO. 4 DECEMBER 1995

Rajiv Ranjan
Competitiveness of India's Exports:
Some Aspects
7

Himanshu Joshi
Stock Market Risk and Foreign Portfolio Investments —
An Empirical Investigation
301

Sanjay K. Hansda
Performance Variability of Public Sector Banks:
Need for Strategic Planning
313

Book Reviews
343




EDITORIAL COMMITTEE

R.B. Barman

Members :

G.S. Bhati

M.S. Mohanty
Editor s A. Vasudevan
Associate Editor : Deepak Mohanty

The Reserve Bank of India Occaslonal Papers contains contributions by
the Staff of Reserve Bank of India. Articles, notes and reviews published
in this journal do not necessarily reflect the views of the Editorial
Committee or of the Reserve Bank of India. Responsibility for the views
expressed and for the accuracy of statements contained in the contribu-

tions rests with the author(s).

There is no objection to the material published herein being reproduced,
provided an acknowledgement of the source is made.

Subscription rates for 1995 are :

Inland : (i) Rs. 140 (for four issues of the 1995 volume inclusive of
postage). »
(i) Rs. 35 (for za"singlc issuc of the 1995 volumc inclusive of
postage).
Foreign : @) % 100 (for four issuecs of the 1995 volume inclusive of

registered air mail charges).

(i) $ 25 (for a single issue of the 1995 volume inclusive of
registered air mail charges).

There is no special rate for any category of subscribers. Subscriptions and orders,
accompanied by cheques/drafts drawn on Bombdy in favour of Reserve Bank of India,
should be sent to :

The Director,

DRRP (Sales Scction),

Department of Economic Analysis and Policy,
Reserve Bank of India,

Amar Building (Ground Floor),

Post Box No. 1036,

Bombay-400 001 (India).

All other comrespondence may be addressed to the Editor, Rescerve Bank of India
Occasional Papers, Department of Economic Analysis & Policy, Reserve Bank of India,
Post Box No. 1036, Bombay-400 023,



RESERVE BANK OF INDIA

OCCASIONAL
PAPERS

VOL. 16 NO. 4 DECEMBER 1995

ARTICLES Page

Competitiveness of India’s Exports:
Some Aspects

Rajiv Ranjan 257

Stock Market Risk and Foreign Portfolio
Investments — An Empirical Investigation

Himanshu Joshi 301

Performance Variability of Public Sector Banks:
Need for Strategic Planning

Sanjay K. Hansda 313
BOOK REVIEWS

Agricultural Growth, Rural Poverty and
Environmental Degradation in India

M.Ramaiah 343
Dynamics of Monetary - Fiscal Policy :
An Indian Perspective

Bhupal Singh 348

INDEX
Volume 16 (1995) 352




Published by A. Vasudevan for the Reserve Bank of India and printed by him at Karnatak Orion
Press, 17-18, Prospect Chambers Annexe, Dr. D.N. Road, Fort, Bombay - 400 001.



Reserve Bank of India Occasional Papers
Vol. 16, No. 4, December 1995

Competitiveness of India's Exports:
Some Aspects

Rajiv Ranjan*

This paper attempts to mcasure the competitiveness of exports taking into
account the responsiveness of prices of exports, imports as well as the general
level of prices to exchange rate changes and also incorporating the import-intensity
of exports. An imporant aspect of this paper relates to computation of an indicator
of competitiveness of India’s major as wcll as total exports. Given the type of
structural rigidities prevalent in developing countrics like India, it was more often
than not expected that the foreign currency price of exports will fall partially as a
result of currency depreciation and that the price clasticitics of export supply and
demand are crucial in dctermining the extent of exchange rate pass-through to
export prices in foreign currency terms. In the Indian context, until recently, the
prevalent pessimism over the values of forcign trade elasticitics was strong cnough
to cast doubt on the efficacy of expenditure switching policies for improving the
export performance and hence the trade balance. The results of this paper do not
reflect the kind of pessimism that was attached to exchange rate as a policy tool
to promote exports in the ‘scventics and ‘cighties. Disaggregated analysis shows
that the response of differcnt categories of exports to exchange rate changes differ,
mainly because of differences in their supply elasticities and the ability of the cx-
porters to pass on the exchange rale changes to cxport prices in foreign currency
terms, as also the import intensity of exports. The results also indicate that de-
valuation does have an impact on the profitability and competitiveness of India’s
exports, and the evidence in support of this hypothesis scems to be stronger in
case of cxports of manufactured goods.

Introduction

The cconomic rcforms programme put in place in the Indian
economy in 1991 constituted a major turn-around in transforming the
growth process and in integrating it with the rest of the world. The key
issuc centered around the degree of openncss. The strength of the export
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performance reflects the cffectivencss of the outward orientation of the
cconomy. This in itsclf rcpresents a paradigm shift in that the vent-for-
surplus or residual approach to exports has given way to thc one based
on strategic sclectivity, rooted in the tradition of the recent theories of
managed trade. Drawing from the expericnce of NICs, it is being increas-
ingly rccognised that a policy stance aimed at gearing the promotion of a
sclected group of commoditics has the benceficial impact of toning up the
overall performance of the economy, not only by transforming the trading
scctors in terms of developing economies of scope and scale but also by
gencerating the pull effects for the rest of the export sector. Identifying
the lcading commoditics in the cxport basket thus constitutes the major
thrust of current and futurc trade strategy. Undoubtedly, the cvolution of
an appropriatc sclcction criteria and a quantitative assessment of its im-
pact on trade and growth form the core of policy rescarch in carving an
approprialc trade stralcgy in the Indian context.

A rccent survey of the literature shows that competitiveness how-
cver nebulous may be its definition, is the accepted nomn for a selective
cxport promotion stratcgy. Identifying the international competitiveness of
sclected categorics of exports thus helps in penetrating the global market
morc aggressively and in carving a niche in world trade. In this scnse, a
sysicmatic study of the competitivencss of exports with emphasis on dis-
aggregated analysis i.c., commodity-wise, gains rclevance.

Few cconomic indicators attract as much controversy as those of
intcrnational compctitiveness, mainly becausc of the imprecision of the
concept which can be used to cover almost any aspect of market perfor-
mance - product quality, cost of production, rclative prices, market prices,
product innovation, process analysis, the capacity to adjust rapidly to
customers needs and the absence of restrictive practices in the labour
market. Economy wide mcasurcs such as consumer price indices have.
the virtue of being relatively comprehensive, but are not sufficiently fo-
cusscd on those scctors of the cconomy that. compele internationally - the
tradcablc scctor. A number of authors, such as Artus and Knight (1984),
Durand and Giormo (1987), Lipschitz and McDonald (1991), Tumer and
Van’t dack (1993), Wickham (1993) and Marsh and Tokarick (1994)
have provided a discussion of some commonly uscd indicators of competi-
tivencss bascd on consumer price indices, export unit values in manufac-
turing, normaliscd unit labour cost in manufacturing, the relative price of
traded to non-traded goods cic. Empirical evidence also reveal that no
single indicator would provide an unambiguous asscssment of compeli-
tivencss. This fact strengthens the case for looking at a batiery of indica-
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tors in addition to the standard measures of real effective rates.

In the Indian context, a number of empirical studies on export
performance have been made during the last two decades. However, to
our knowledge, there has hardly been any empirical work on export com-
pelitiveness in terms of a unique, measurable and comprehensive indicator
or a set of indicators., The present paper' by adopting a quantitative ap-
proach, sceks to fill this important gap in the Indian context. Morcover,
in order to gain analytical insight, the study adopts a disaggregated ap-
proach. The study implicitly assumes that the impact of non-price factors
on competitiveness, is not quantifiable although it is well known that
these factors affect the price differcntials in international markets. The
study primarily covers the thrust items under manufactured goods® ex-
ports, and makes broad comments on overall aggregates.

The rest of the paper is organised thus. Scction II gives a histori-

cal perspective of the commercial policy in India highlighting the evolu-
- tionary aspects of export oricnted growth. Section III presents method-
ological aspects rclating to measurement of competitiveness and raiscs
ccrtain important issucs particularly concerning the pass-through effect of
exchange rate variations - an issue which in recent times has been at-
tracting considerable attention of policy makers in the face of fundamental
changes in the stance of exchange rate policy. Other issues presenicd in
this section relate to an assessment of the impact of exchange rate
changes on prices of domestic inputs and impors as well as on the im-
port intensity of exports. Section IV presents results of the study in
terms of the estimates of elasticitics of demand and supply of exports,
pass-through and the resultant competitivencss and profitability indicators.
Finally, Section V analyses the results obtaincd and draws some infer-
ences about the idcal stance that would help strengthen the current and

prospective foreign trade regime with focus on the export sector.

Section 1I

Review of Trade and Exchange Rate Policies in India - Competitive-
ness as a Key element of Export Growth

Scveral export promotion measurgs were put in place in the late
‘sixtics and early ‘seventics in the form of export incentives and export
scrvices in order to gencrate higher exports on a sustained and long-term
basis. A package of sclective cxport incentive schemes were introduced in
order to assist the exporers (0 overcome their competitive disadvantages
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as against competitors in the world market: these were in the nature of
cash compensatory support (CCS), import replenishment (REP), duty
drawback scheme (DDS), market development assistance (MDA), intcma-
tional pricc rcimbursement scheme (IPRS) etc. Infrastructure development
to promote cxports in the ‘seventies took the form of export- promotion
councils, commodity boards and specialised service institutions.

A major change in the trade policy was initiated in the mid ‘sev-
cntics when import substitution gave way to import liberalisation. Accord-
ingly, export promotion policics were favoured (Tondon Commitice, 1981)
and designed so as to encourage production for thc world market (see
Bhagwati and Srinivasan (1975), Nayyar (1976)).

Forcign trade policy issucs bccame the subject of intense discus-
sions in the carly ‘cightics. Compctitiveness of exports received maximum
priority and higher growth ratcs in exports werc scen as. nccessary, in
keeping with the evolving degree of openness of the cconomy and in line
with the achicvement of comparative advantage. It also became increas-
ingly clear that production for cxports cannot -be isolated from production
for the home market and that trade policy would have to be intcgrated
with the policy for domestic industrialisation®. In the mid ‘cighties, for the
first time, a long-term threc ycar import-cxport policy (1985-88) was
adopted with a view to providing easy access to imports of esscntials for
‘maximising production and exports. As a part of the long term policy,
the Abid Hussain Committcc made a number of recommendations relating
to trade policics, the major plank of which was to provide a strong base
for improving the compctitivencss of India’s exports. In pursuance of this
policy stance, the proccss of trade liberalisation was carried. further for
the subscquent three ycars spanning the period 1988-91. The major
ingredients of this policy cover provision of casy access to essential im-
ported capital goods, raw materials and components to industry. The pe-
riod also witnessed policy supportive cfforts towards modcmisation and
technological upgradation of the Indian industrial sector. Libcral imports
of capital goods and tcchnology during the ‘cightics were viewed as a
major incentives for cxporters in undertaking technological upgradation for
reducing costs and improving quality, facilitating in the process, the gain-
ing of compclitive strength in the intcrnational market.

While the signs of liberalised trade policy were clearly decemible
in the later half of the ‘cightics, it was only in July 1991 ie., in the
wake of the gulf crisis, that the country embarked on a truly liberalised
trade regime. This structural shift marked a significant tumaround of the
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carlicr controlled rcgime. The new trade policy which formed a major
ingredicnt of thc economic rcforms programme was characteriscd by a
short ncgative list of exports and imports, lowering of height and disper-
sion of nominal tariffs and withdrawal of quantitative controls over all
categorics of imports, cxcept in case of consumer goods. It was
rccognised that trade policies, exchange rate policics and industrial policics
must form part of an integrated policy framework if the aim was to
improve the overall productivity and cfficiency of the cconomic sysicm in
general and the export scctor, in particular.

Thus, the issuc of export promotion of a scleclive basket of com-
modities, which this paper trics to cxamine, was all pervasive cven in the
‘scventics and the ‘cightics when the various cxport promotion councils
were operative and sclective incentives to sclected commoditics under the
Intcrnational Price Rcimbursement Scheme (JPRS) were given. The con-
cept of ‘extreme focus product’ is a recent phenomenon where the crite-
rion for sclcction is based on the achicvement of a growth raic higher
than 30 per cent. Vigorous policy thrust and administrative support arc
given to this group consisting of 34 items of cxports so that their poten-
tial could be tapped and they can contribute significantly to the growth
of cxpors®. While this policy undoubtcdly helps in promoting exports of
sclect products within the ambit of a general export promotion policy
framework, it becomes impcrative to develop a more comprehensive crite-
ria that would truly reflect the competitivencss of the cconomy based on
which the country and the exporting communily would be better placed in
terms of identifying and sclecting potential products for cxport promotion.

Exchange Rate Management - an Overview

The salutary effects of exchange rate policics scem to have been
well recognised in the Indian context despite a certain degree of pessi-
mism in some quarters (Patra and Pattanaik, 1994). Empirical evidence
has revealed that export volumes are responsive to exchange rate changes
and the relevant elasticilics are significantly higher than what it was gen-
erally thought’. Recognising this the cxchange ratc policy in India since
‘cighties has becn oricnted with a distinct export bias®.:

In the wake of the payment crisis in 1991, restoration of com-
petitivencss of India’s cxports in gencral and reduction in the trade and
current account dcficits in particular nccessitated a downward adjustment
of the exchange rate of the rupee as against major currencics by 18-19
per cent in July 1991, The underlying rationale in initiating this mcasurc
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was two-fold: in the short-run, it would help to stem the outflows of
capital through a reversal of market expectations and later it would tend
1o encourage larger inflows. It was also felt that over the short and me-
dium-term, the downward adjustment of the rupce becomes an instrument
of improving the country’s intcmational competitiveness and in correcting
the imbalances in trade and current account deficits (Rangarajan (1991)).
It may bc noted that the degree of improvement achieved in the country’s
balancc of payments through exchange rate adjustments vitally depends
upon the degree of pass-through of the latter to export and import prices.
Noncthcless, the downward adjustment implics a movement out of the
basket rcgime and assumcs the naturc of -a corrective mechanism to bring
the exchange rate in line with the macroeconomic fundamentals. Simulta-
ncously, a closer alignment between exports and imports was provided
through the introduction of EXIM Scrip scheme. -The scheme provided a
boost to cxports and based on the cxpericnce gained in the working of
the scheme, it was thought prudent to institutionalise the incentive compo-
nent and convey it through the price mechanism,. while simultaneously
insulating cssential imports from currency fluctuations. Therefore, a system
of ‘dual cxchange rates under the Liberalised Exchange Rate Management
System (LERMS) was introduced in March 1992. The dual exchange rate
system, which was institutcd as a transitional arrangemcnt introduced a
market leg, besides the existing official leg to cxchange rate determination.
However, it may be conceded that there was an implicit tax on exports
in the dual exchange ratc system arising out of the diffcrential in the
ratcs of surrender of cxport procecds at thc official and market rates
which resulted in distortions in resource allocation in the long run’. This
system, therefore, had cventually given way to a unificd exchange rate
system in March 1993. India has since then been on a fully floating
exchange rate rcgime in which the exchange rate gets determined by the
market- forces of demand and supply. Alongside these regime changes,
several initiatives have been taken to widen and deepen the forcign ex-
change market and the rupce was made fully convertible in respect of all
current account transactions. Finally, the country accepted Article VIII
status of the Articlcs of Agreement of the Intcrmational Monetary Fund
from August 1994. Apart from the rcforms instituted on the forcign ex-
change front, there have been significant changes in"the external environ-
ment since the inception of structural reforms which, inter alia, aims at
bringing about market oricnted export aclivity in India. The clements in-
grained in the reform process includes aggressive cfforts at cnsuring bal-
anced macrocconomic management, greater access to foreign investment
and tcchnology, reforms in trade and payment regimes including tariff
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rationalisation, chcap availability of export credit, overall open door policy
for promoting forcign invcsiment, collaborations and joint venturcs.

It has been howcver, argued that cxchange ratc managcment can-
not be viewed in isolation from othcr macro paramcters. Based on an
analysis of the inter-links between money, exchange parity, sharc prices
and wholesale prices, Brahmananda et al (1992) had underlined the strong
link between exchange parity and the commodity prices and, cautioned
that duc carc may nced to be exercised in regard to fixation of cxchange
ratcs. On the other hand, studying the cxchange raic impact in a macro
cconomic modcling context, Anjancyulu (1993) found that dcpreciation
could stimulate exports only in an environment of relative price stability.
The present study, incorporates the impact of cxchange rate changes on
domestic prices and confines itsclf to issucs rclated o export competi-
tiveness. ’ ‘

Section 111

Methodological Framework

There has been a ncar unanimity of views about the major fac-
tors that determine compelitiveness of exports viz., price clasticity of de-
mand for and supply of exports, the cxport price rcsponsiveness 10 cx-
change ratc changes, the clasticity of import prices, the import intensity
of exports and the degree of domestic pricc responsc (0 cxchange rate
changes. If the country is not a purc price-taker and cannot control do-
mestic inflation and the clasticity of supply of cxports is low, competitive-
ness may suffcr as a result of devaluation.

The methodology adopted in this study broadly follows Hussain
and Thirlwall (1984) in dcvcloping an indicator of compctitiveness. The
study adoptcd a disaggregated approach by considering not only the major
product groups undcr manufacturcd goods but also the manufacturcd
goods cxports category as a whole as well as aggregate exports. The
clasticities relating to the demand for and supply of cxports arc cmpiri-
cally estimated in respect of scven categorics of exports. Using these elas-
ticitics, cstimates of export pass-through arc arrived al. These paramelers
throw light on the responsivencss of exports (of these commoditics) to
exchange rate changes. Dcvaluation opens up two possibilities for the ex-
porters; either to fully absorb the benefit thercof in terms of profits or to
pass on thc same to the rest of the world by way of lowcring cxport
prices in forcign currency for gaining competitive advantage.
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It. may, howcver, bc noted that the degree of pass-through of
cxchange ratc movements on prices of exports and imports depends on the
cxtent 1o which the exchange rate adjustment is transmiticd o export
prices denominated in forcign currency and import prices denominated in
the domestic currency. The degree of pass-through is said to be complcte
when export prices (denominated in foreign currency) and import prices
(cxpressed in local currency) risc or fall to the full extent of the ex-
change ratc change. The morc the export prices in foreign currency falls
as a result of devaluation, the higher is the degree of export pass-through
making cxpors morc compcelitive in the international market. Similarly, the
higher the import prices in domestic currency as a result of devaluation,
the higher is the degree of import pass-through, rendering imports costlicr.
In such a situation, cxports with rclatively higher import content would
suffer a loss in competitivencss. In the Indian context, this has been docu-
mented in a rccent paper by Patra and Pattanaik (1994) and
Krishnamurty and Pandit (1995). Patra and Pattanaik (1994), using time
scrics data, have cstimated the degree of pass-through in an aggregative
framework covering overall cxports and imports and concluded that less
than S0 per cent of a unit change in the exchange rate of the rupce is
passcd on to prices of cxports expresscd in forcign currencies. Recog-
nising the importance of the impact of cxchange rate.changes on the
domcstic‘pricc, this paper gocs a step further by cxplicitly incorporating
the feedback cffects of the cxchange rate variations on domestic prices?
and attecmpts to cstimatc the degree of cxport pass-through in a disaggre-
gated manner in casc of India’s major manufacturcd goods exports,. their
sub-categorics as well as for overall exports. It is cxpected that this ap-
proach would throw greater insights into the factors and could guide the
present and prospective policy formulations.

The study covers the period 1970-71 to.1993-94 for which the
latest quantum and unit value indices of cxports arc available. The choice
of the base ycar was madc taking cognisance of the shift in the trade
policy regime at the beginning of the ‘scventics.

The broad approach followed in this study is to vicw the ¢x-
change ratc not simply as an instrument for increasing the demand for a
country’s  tradcable goods, but to asscss its relative cfficacy in increasing
the profitability of supplics. The relationships arc cmpirically tested in a
framework that relates international value added to domestic resource cost
(both at the disaggregated and aggregale levels). The international valuc
added (V) is measured as (he difference between the value of exports and
valuc of imported inputs used in the production of exports (both mca-
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sured in domestic currency). Competitiveness (C) is then computed as the
ratio of the intcrnational value added (convericd into forcign currency) to
the cost of domestic inputs uscd in its production as shown bclow.

C=Vi/PD=(@®X-PDr/PD (1)

Where X represents exports, P, the world price of exports in
domestic currency, T, the quantity of imported inputs, P, the pricc of
imported inputs in domestic currency, r, the cxchange ratc (the forcign

. price of domcstic currency), D, the amount of domestic resources used in
" production (non-traded goods and factors of production) and P, price of
domestic inputs. .

C is thus a mcasure of the foreign cxchange obtained or saved
(in the casc of import substitutes) per unit of domestic resources used in
the export scctor.

The question of whether competitivencss improves or not depends
on whether the change in C is positive or negative as the cxchange rate
is devalued, Equation (1) above could be transformed in terms of propor-
tionate ratcs of change of the variables (denoted by a dot above the rel-
cvant variable), as follows.

1
C = [fP,D PX + PX - P.T - P.T)

Pd2D2

+PD PX-PTr-(PX-PTr(PD+ PD}]

Rearranging the various terms of the cquation, we gct,

é - [r (PxX - PmT)] [ PXX (")x + )-() i
P.D lex - P
P.T (Pm+"r)+f-15d-f>]
(PX - PT
oo C=w, P +X)-w, P +T+r1r-@, +D (2

Where w, is the ratio of export value (P X) to total value added
(P,X - P_T) mcasured in domestic currency and w, is the ratio of im-
ported inputs (P, T) to total value added (PX - P_T).
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Dividing equation (2) by r (the proportionatc change in the ex-
change rate) throughout gives,

Cl/r=w P /r+w X/T-wP [1-wT/r
+1/t-P/r-D/r (3

Where P '/ r is the clasticity of export prices in domestic currency
with respect to proportionate changes in the exchange rate (<0). Similarly,
for a given proportionate change in the cxchange rate, X/r represents
the clasticity of export volume (<O); ﬁm/ T, the clasticity of import prices _
in domestic currency (<0); T /¥, the clasticity of demand for imported
inputs (>0); lsd/ I, the clasticity of domestic input prices (<0) and D/,
the eclasticity of domestic resource use (<0). The signs of all relationships
assume i<0, rcpresenting devaluation.

T / rand D / r arc assumed here to have an offsctting effect on
C. This assumption implics that the lcss expensive imported inputs will
be substituted by domeslic inputs. The cffect of w, on T / r will be
small if the clasticity of imported inputs is small. In the cxtreme case of
the valuc of imported inputs cqualing the value added, w, would be close
10 unity.

If T / r and D / r are ignored, the issuc that nceds to be re-
solved would be whether or not the competitiveness of cxports would
improve as a rcsult of a change in exchange rate. This obviously de-
pends on other paramcters like export prices, export supply, import prices
and domestic input prices to exchange rate changes as well as on their
fecd-back cffects on the forcign price of domestic currency. In other
words, C would be greater than O only if the following condition holds:

rwk (1 +¢c)-w, €w-Cy t 11 > 0 ..®

Where k (==F;x/ f) measures the degree of ‘pass-through’ from
exchange rate changes to export prices; ¢, is the clasticity of supply of
exports (X / i’x); Con is the clasticity.of import priccs (lsm/ n; ¢, is the
clasticity of domestic input prices (P, / r) and 1<0 represents a 1 per
cent devaluation.
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The condition for profitability to increase is C - r > 0, which
in terms of (2) and (4) implies,
riwk (1 +e¢)-w, € - €l > 0 ..(5

Equations (4) and (5) demonstrate that if the country is not a
pure price taker and cannot control domestic inflation, and the elasticity
of supply is low, competitiveness and profitability may suffer following
devaluation, Whether the competitiveness of exports improves as a result
of devaluation of domestic currency or not depends on the extent to
which cxport prices fall in foreign currency (k) ie., on the degree of cx-
port pass-through (determined by the cstimates of elasticity of demand
and supply for exports) as also the impact of devaluation on prices of
domestic (¢,,) and imported goods (e,,) and the import content of exports
(w, and w,). Once quantitative assessment of these parameters are made,
one could amive at the coefficient of competitiveness and profitability both
at the aggregated and disaggregated levels of exports.

The Elasticity of Export Supply (e)

Exports (in terms of volumes) are subject to the twin influences
of both demand and supply factors. Since, production could take place
cither for catering to domestic market or for exports, the estimation of
the relevant parameters through a single equation framework presents
problem of identification. This could give rise to simultaneity bias if the
clasticities arc derived from functional formulations based on only one sct
of factors. Very often, such elasticities based on single equation system
may prove to be under-estimates. In order to overcome this difficulty, a
variant of the method pioneered by Goldstein and Khan (1978), Hussain
and Thirlwall (op.cit.), Virmani (1991), Patra and Pattanaik (ibid) and
more recently, Krishnamurty and Pandit (1995), which allows for the
simultancous estimation of the supply and demand functions for exports,
has been followed in this paper. Accordingly, two types of models are
estimated viz.,, an equilibium model and a dynamic model. The equilib-
rium model assumes that the adjustment of price and quantities are in-
stantaneous, while the dynamic model relaxes this assumption and allows
the adjustment of actual to equilibrium values to take place with a lag.
In respect of most of the export categorics, estimates of elasticities based
on dynamic model are used in the estimation of exchange rate pass-
through and in dctermining the cocfficient of compelitiveness and profit-
ability. However, sometimes, working with annual data has the disadvan-
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tage of bypassing the dynamic effects of adjustment particularly when
the lag effects are of shorter duration (of less than a year). In such a
case, estimates of elasticity based on equilibrium model are used. Both
the models were estimated for seven categories of exports, viz., overall
exports, manufactured goods and major items under manufactured goods
.exports, namely, gems and jewellery, leather and leather manufactures,
chemical and related products, textile fabrics and manufactures and ma-

chinery and transport equipments.

The demand and supply functions of exports follow standard
specifications. The price ratio (P?/P_)°, - where P° is the price of ex-
ports facing the foreign buyer and P_, is the world export price - was
included in the demand function of exports to capture the clasticity of
substitution between India and her competitors. Exports are assumed to
respond to changes in the world trade volume (WTV), which is an -activ-
ity variable in the export demand function. In case of the supply func-
tions, however, excepting for the categories of manufactured exports,
leather and leather manufactures'® and chemicals and related products'!,
gross domestic product at factor cost (Y) was taken as the activity vari-
able. There could, however, be a possibility that with rising income lev-
els, the attractiveness of producing for the domestic market may outweigh
the incentive for export salcs.

The demand function for exports thercfore takes the following
functional form.

log X? =log ¢, + ¢ ldg (P /P, + e, log WTV, ...(6)

Where X ¢ is the quantity of India’s exports demanded by the
rest of the world (quantum index), P is the price of exports facing the
foreign buyer (the index of unit value of exports deflated by a nominal
exchange rate index), P, is the world export price (unit value index in
US dollar terms), WTV, is world trade volume representing trading activ-
ity in overseas market.

The dynamic model under the partial adjustment framework  as-
sumes that exports adjust to the difference between the demand for ex-
ports in period t and actual exports in the previous period:

Alog X4 = 8(log X! - log X¢ ) - (T)
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Where A is the first difference operator and 0 is the adjustment
coefficient.

Substituting (7) into (6) gives :

Log X¢ = log C, + C, log (P//P_) + C, log WTV_+
C, log X4, -{8)
Where C, = 8¢, C, =0e, C, =20, C,=1-239

3

The supply function for exports is specified as :
log X* = Log a, + a log (P°/P) + a, log Y, .(9)

Where X is the quantity of export supplicd, P, is the domestic
price index (wholesale price index)'?, P* is the supply price of exports
(unit value index in rupce terms) and Y, is the domestic activity variable
represented by gross domestic product at factor cost/ index of industrial
production (see Notes : 10 and 11).

The hypothesis underlying the export supply function is that as
the expont price increases rclative to domestic price, production for export
beccomes more profitable, which leads to more supply. The supply func-
tion of ¢xports given at (9) is inverted and expressed as export price
function as follows : :

log Psxl' = log b, + b, log X* + b, log Y, +
b, log P,

Where by = - a, /a,b,=1/a,b,=-2a,/a,andb, =-1 The
price clasticity of supply of cxports can be obtained indirectly from cqua-
tion (10) by 1 / b,.

The price of cxports is assumed to respond to the difference be-
tween the demand for and supply of exports so that :

Alg P = (log X¢ - log X9 «(11)
Where @ is the cocfficient of adjustment. Substituting the value

of log X¢ from cquation (9) in cquation (11) and solving for log P, we
get,
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log P, = log d + d, log X}, +d, log P, + d,log Y, +

d, log P*_ e (12)
Whered, = -Qa, /(1 +@a), d =@/ (1 + ), d,=03a,/
(1+ @a), d,=-Qa /(+Qa)d =1/0+ D)

Equations (6) and (10) constitute the equilibium model and equa-
tions (8) and (12) constitute the dynamic model. Both the modcls were
estimated for all the 7 catcgories of exports considercd in this study for
the period 1970-71 to 1993-94, using two stage least square (2SLS)
method of estimation, which is a limited information estimation technique
applied to over-identified equations of a simultaneous sysiem and yiclds
consistent estimates of the structural parameters. As noted earlier, since
the regressors include endogenous variables, the application of ordinary
least squares to such structural equations will, in gencral, result in biased
and inconsistent estimates of the parameters.

Afier estimating the equations, the clasticity of demand and supply
of exports can be obtained as follows :

Table 1 : Price Elasticit)} of Demand and Supply of Exports

Short-run
Equilibrium Long-run
estimates estimates -
: v ‘A A A
Demand () e, C/a-¢
: AA A A
Supply (e,) 1 /b, 1/ [d/1 - d))

The Degree of Pass-Through

The extent of transmission of exchange rate changes to export
prices i.c., the degree of pass-through (k), is important in order t0 gauge
the impact of such changes in cxchange ratcs on competitiveness of ex-
ports. Following Branson (op. cif) and more recently, the work of Patra
and Pattanaik (op. cit), in the Indian case, the degree of cxport pass-
through can be measured as :

k= 1/ -c/h) creen(13)
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Where €, and e, are price eclasticitics of demand and supply of
exports, respectively. It may be noted that the value of k in equation (13)
varies between zero and unity.

Impact of Exchange Rate Changes on the Price of
Imported Inputs (epm)

The elasticity of the price of imported inpuls with respect to
change in exchange rate (c,,) is assumed to be unity as it is unlikely
that foreign suppliers would reduce the forcign currency price of imports
in the wake of a devaluation. This might rcmain truc cven in the casc of
imports which are highly clastic to price. Patra and Pattanaik (op.cit)
tricd to estimate the cocfficient of import pass-through, but the perverse
sign of the pricc elasticity of supply of imports led to an indcterminate
result. This is also evident in other empirical estimates of impornt pass-
through (Hussain and Thirlwall, op.cit). Hence, the assumption that the
price of imported inputs rises by the full amount of the devaluation (cpm
= 1) appears to be plausible.

Impact of Exchange Rate Changes on the Price of
Domestic Input (epd).

The price elasticity of the domestic inputs stemming from ex-
change rate changes depends on the response of wages o domestic price
(P, and its feed-back effect. The domestic input prices are affected by
exchange rate changes via the mechanism of import prices. To capture
these effects, the following simultancous equation modcl was cstimated by
the two-stage lcast squarc (2SLS) proccdurc mentioncd carlier.

W=oa,+0 N+ao P, (14)
P=8,+8 W+8,F+8 P_ .-(15)

Where W is the ratc of change of nominal Wagcs, N is the index of
employment!3, P , 1S the rale of change of domestic priccs (wholesale
price index), F is the rae of change in the availability of foodgrains
(production plus imports) and Pm is the rate of change of impont prices
in domestic currency.



272 RESERVE BANK OF INDIA ‘OCCASIONAL PAPERS

Now, .

P,=k (r+P) | | .(16)

Where k_ is the degree of import péss-lhrough and 15f is the rate ,
of change of import prices in foreign currency. If the elasticity of supply
of imports is assumcd to be infinite and k_ = 1, then P_ =1, the short-
run and long-run rclationship between a change in exchange rate and the
domestic input prices and wages are given bclow:

Table - 2
‘Short run - Long nun
. AN N ‘ NN A A
Wagcs o, B, o, B,/ (1-a,8)
A A A A
Input prices B, : B, / (1-0,,8)

The estimation of cquations (14) and (15) yiclds the long-run
clasticity of domestic input prices and wages with respect to changes in
the exchange rates. The price clasticity of total domestic inputs is, how-
cver, taken as a wcighted average of the two. This clasticity is assumed
1o hold good at thc aggregate level of exports as well as across all the
categorics of exports considercd in the study.

Estimates of Export and Import Value in Total Value
Added (w, and w,)

The weights w, and w, are proportions of export value (P, X)
and the value of imported inputs (P_T) in the total value added. The
latter is dcfined as the difference between the export value and the value
of impored inputs (P X - P_T). In the absence of detailed data in deriv-
ing broad trends in value of imported inputs used in production for
exports ie. import intensity of exports, indices based on import licenses
issued to registered exporters/export promotion scheme were used in case
of total exports as well as the manufactured exports. In most of the
cases, the data provided by the Exim Bank of India (1991) were used to
calculate these shares.
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Having estimated the values of the paramcters in equations (4)
and (5), the cocfficicnts of competitiveness and profitability arc calculated
for all the scven catcgorics. The estimated cocfficients are cxpecied to
throw light in judging whether devaluation is likely to improve (i) com-
petitivencss defined as the ratio of foreign exchange camings per unit of

domestic resources used (C) and (ii) profitability defined as ratio of com-
petitiveness to exchange rate (C/r). '

Sources of Data

Data on world trade’ volume (WTV) and world cxport prices
(P,) arc taken from World Economic Outlook (various issucs) published
by the International Monectary Fund and that of gross domestic product at
factor cost (Y,) arc from National Accounts Statistics, published by the
Central Statistical Organisation. The data on world export pricc (P_) and
exchange ratc of the rupce per US dollar arc taken from Intemational Fi-
nance Statistics (IFS) of the International Monctary Fund. Data on quan-
tum and unit valuc indices of exports and imports arc drawn f{rom Dircc-
torate General of Commercial Intelligence and Statistics, Govemment of
India, from their volumes on Index Numbers of Forcign Trade of India:
A Temporal Presentation (1943-44 to 1988-89), supplemented by Reports
on Currency and Finance, Rescrve Bank of India in respect of data for
recent years. Data on quantum and unit value indices of cxports of gems
and jewellery were obtained from the Gems and Jewcellery Export Promo-
tion Council. Economic Survey of the Government of India was uscd for
data on industrial production index of manufacturcd goods (MFDIP) and
foodgrain availability (F). Finally, World Table, publishcd by World Bank
was uscd for culling out data on wage ralc index and employment.

Section 1V

Empirical Results

The preceding section discussed at length, the condition for com-
petitivencss to improve (é‘ > 0) [equation (4)] as well as the mcthodol-
ogy adopted for cstimating the paramcters of the cquation. This scction
scts forth the results of the empirical excrcise in what follows. To facili-
tatc further discussion on the subject, the condition for competitivencss to
improve (é > 0) as specified in  cquation (4) is reproduced below
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riwk (1+e)-wye, -¢c,+1 > 0
Estimates of the Elasticity of Export Supply (e)

: As set out earlicr, demand and supply function of cxports are
estimated both under equilibrium and dynamic frameworks. Equations (6)
and (10) constitute the equilibrium model of cxport demand and supply,
whercas equations (8) and (12) constitute the dynamic modcl of export
demand and supply. Both the modcls arc estimated using two stage lcast
‘squares (2SLS) technique, for seven categorics of exports considered in
this study, namely, total cxports, manufacturcd goods, gems and jewcllery,
chemicals and. related products, machinery and transport equipment, textile
fabrics and manufactures and lcather and lcather manufacturcs.

In order to bring forth the superiority of the 2SLS estimation
technique (in the wake of presence of simultancity bias in the model
which precludes the use of ordinary least square (OLS)), both the cquilib-
rium and dynamic estimates of OLS and 2SLS arc presented in appendi-
ces 1 to 4. However, the estimates of competitiveness are based on a dy-
namic 2SLS ecstimates excepting in cascs of total cxports, machincery and
transport cquipments and leather and leather manufactures, where cquilib-
rium 2SLS cstimates arc used, as the dynamic cffects implicit in the ad-
justment process in respect of these catcgorics of exports could not be
captured well. The cquations used for calculating the coefficicnt of com-
petitiveness are presented in Table 3.

The estimates are statistically robust. The positive first order se-
rial correlation is absent in most of the cascs. The results indicate that,
the short run elasticity of demand for India’s exports with respect to the
world cxports is highly significant and its value at 1.38 confirms that
with the growth in world trade, the pull factor operating on India’s ex-
ports is quite high. |

The cquilibrium (short run) and the dynamic price elasticitics
(ong run) of demand for and supply of expors based on 2SLS estimatcs
arc given in Appendix 5. The estimates of price clasticitics of export de-
mand and supply based on the cquations listed in tablc 3 which are uscd
to calculate the cocfficicnts of competitivencss and pass-through are listed
in Table 4. As mentioned carlier, excepting for total exports, machinery
and transport cquipments and lcather and lcather manufactures, all the
clasticitics are based on the dynamic model.



COMPETITIVENESS OF INDIA'S EXPORTS 271

Table 4 :
Estimates of Price Elasticities of Demand and Supply of India’s
Exports
Demand .Supply
I. Total Exports -0.94 *x* 1.72%
II. Manufactured Goods ' -1.42* 2.775%**
of which : ‘
1. Chemicals & Related Products -0.63** 3.77**
2. Textile Fabrics & Manufactures -2.74* | 2.20%*
3. Machinery & Transport Equipments - -0.55** -1.96*
4. Gems & Jewcllery ‘ ' =2,(2%¥* 1.32*%
5. Leather & Leather Manufactures -0.27** 2.38*
Note : *, %% ok, rcpreséms the statistical significance at 1, 5, 10 per cent level of

significance, respectively.

The expected sign of price elasticity of demand for exports is
negative and that of supply of exports is positive, the only exception
being machinery and transport equipments. The results obtained -have been
consistent in showing negative price elasticity of demand for exports, but
in some cases, the supply price elasticity of exports tumed out to be
negative, particularly in the case of the equilibrium model, reflecting that
at least in the short run, the attractivencss of thc domestic market is rela-
tively stronger than that of export market. However, in the dynamic
model, except for machinery and transport equipments, all the categories
of exporns have the expected positive sign in the supply equation and are
significant. '

Estimates of the Degree of Export Pass-Through

The estimates of price clasticities of demand and supply of ex-
ports listed in Table 4 are used to calculate the degree of .export pass-
through (k) given by the formulac in (13) ic, k = (1 - efe)?, where e,
and e are demand and supply elasticitics of exports, respectively and the
value of k varies between zero and unity. The values for cxport pass-
through are given in table 5.
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It may be seen that for each ‘catcgory of exports, the degree of
pass-through of changes in exchange rates to prices of exports (expressed
in foreign currency) is relatively high. As noted carlier, the degree of
pass-through for total exports obtained from the cquilibrium (short-run)
modecl here is relatively high as compared to the estimates obtained by
Patra and Pattanaik. Thus, a 10 per cent downward adjustment in the ex-
change ratc of rupee is expecled to cause the dollar price of total exports
fall by 6.5 per cent, while export prices in rupce terms will rise by 3.5
per cent. The response would be similar in case of manufacturcd goods
(6.6 per cent and 3.4 per cent, respectively). The degree of pass-through
of exchange rate to export prices in forcign cumrency.is lower in case of
gems and jewellery and textile fabrics and manufacturcs, whcrcas, the cor-
responding transmission cffect is high in casc of lcather and leather manu-
factures and chemicals and rclated products. This corroborates the impor-
tance of the exchange ratc as a policy tool for promotion of cxpors. The
perverse sign of the supply price clasticity of machinery and transport
cquipments, however, has precluded the possibility of obtaining an estimate
of pass-through cffect for this export catcgory.

Table S : Estimates of Export Pass-through

Degree of Pass-through

L. Total Exports ) ' 0.65

II. Manufactured Goods ' 0.66
of which :
1. Chemicals & Relaled Products 0.86
2. Textile Fabrics & Manufacturcs - 0.45
3. Machinery & Transport Equipments —_
4. Gems & Jewellery 0.40
5. Leather & Leather Manufactures 0.89

Impact of Exchange Rate Changes on the Price of Imported Inputs
(e,,) and Domestic Inputs (e )

As outlined in  scction I (on mecthodology), the clasticity of
imported inputs to exchange ratc changes (c,,) is assumcd to be unity,
which implics that the devaluation effect is fully absorbed in the price of
imported inputs.
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For ecstimating the price elasticity of the domcstic inputs with re-
spect to exchange rate changes (e ), the simultancous cquation model sct
out in equations (14) and (15) was cstimated for the period 1974 10
‘1989, using 2SLS technique. The results obtaincd arc as under :

Table 6 : Results of Input Price Model

2

R DwW
W = -18.0 + 0.25 N + 057 P, 0.56 2.16
(-1.79)** (2.38)*  (3.77)*
P,=13 + 049 W - 013 F + 0.16 P_ 0.59 2.10
046) 1.79)** (-0.87). (2.65)*
Note::  * and ** represents the stétistical significance at 1 and 5 per cent level of

significance, respectively.

‘Where W is the rate of chahgc of domestic wages, F is the rate
of change in the availability of foodgrains, f’m, is the rate of change of
import prices in domestic currency and'l;d is the rate of change in do-
mestic input priccs. As the variables were taken in their ‘difference’ fom,
the adjusted coefficicnt of determination tums out.10 be low. Based on
the above results, the elasticity of domestic input prices and wages were
calculated from the formulac given in table 2.

Table 7: Elasticity of Wages and Input Prices

Short-Run Long-Run

Wages 0.10 0.13
Input prices 0.16 0.22

The long-run price elasticity of domcstic inputs is taken as a
weighted'® average of the values obtained for the elasticities of wages and
input prices. The value of this parameler stood at 0.20, and is used for
all export calegorics considercd in this study.
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Estimates of Export and Import Value in Total Value Added
(w, and w,)

It may be mentioned at the outset that the weights viz,, w, and
w, ipso facto docs not providc a dircct measurc of import intensity of
cxports. However, the ratio w, / w, provides an estimate of the quantum
of imports that have gonc into production of that paricular export cat-
cgory. Appendix 6 gives trends in cexports and imports for the period
1985-86 to 1989-90; bascd on which w, and w, arc calculated.

Table - 8 : Share of Exports and Imports in Total Value Added

Export valuc as  Imported inputs
proportion of as a proportion

total value of total value

added added

(w) w,)

1. Total Exports 1.50 0.50

II. Manufactured Goods 1.98 0.98
of which '

1. Chemicals & Rclated Products 1.45 045

2. Textile Fabrics & Manufacturcs 1.38 - .0.38

3. Machinery & Transport Equipments 1.39 ' 0.39

4. Gems & Jewellery ' 448 3.48

5. Leather & Leather Manufactures 1.06 0.06

It is clear from the above table that the import content for pro-
duction of exports is very high at around 78 per cent in the gems and
jewellery sector, which would impact upon its competitivencss. Leather
and leather manufactures however, yielded the lowest import intensity
(around 6 per cent).

Coefficient of Competitiveness and Profitability

The paramciers estimated above enable us in drawing certain in-
ferences on the impact of devaluation on competitiveness (defined as the
ratio of forcign exchange camings per unit of domestic resources used
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(C‘)) and profitability (dcfincd as C/ i’). From ecquations (4) and (5), the
condition for compctitivencss (€) to increasc is :

riwk (1 +e)-w, €n - €y + 11 > 0

and the condition of profitability (C / 1) 1o increasc is :
riwk (1 +e)-woe, -¢€l > 0

The above conditions for competitiveness and profitability are
calculated for a 1 per cent devaluation of the cxchange rate ie.,
for t = -1. The results are presented in Table 9. It could be-
scen therefrom, that cxcepting for gems and jewellery, all the ex-
port calcgorics considered in the study reveal an improvement in
competilivencss and profitability as a result of devaluation. In case
of aggregate cxports, 1 per cent devaluation leads to a 095 per
cent incrcase in foreign cxchange per unil of domestic inputs. How-
cver, in casc of manufactured goods, the incrcasc in competitivencss
is higher at 2.72 per cent. Chemicals and related products, being
less import intcnsive, thc exporters of these products were able to
pass on the exchange rate changes (benefits) by lowering their ex-
port product prices in forcign currcncy, rcalising thereby an
cdge in their export competitiveness. The gems and jewcllery exports
display a rclatively low degree of pass-through and their production
involves higher use of imported inputs (in production for exports
(wl and w2)). This rcsults in a loss of forcign cxchange ecarnings
per unit of domestic rcsources used (C), consequent on  devaluation.
Nevertheless, the results indicate that it is still profitable to export
gems and jewellery. The cocfficient of competitiveness for machinery
and transport equipments, however, could not be calculaicd due to
the perverse sign obtained for its supply price clasticity.

Section - V
Summary and Conclusion
The study, in a supply side framework, attempted to measure
compcetitivencss of exports, at the overall as well as at the disaggregated

levels in terms of important manufactured goods cxpors, taking into ac-
count the responsivencss of prices of exports, imports as well as the gen-
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eral level of prices to exchange rate changes vis-a-vis the import-intensity
of exports. Competitiveness, in this framework, is defined as a ratio of
foreign exchange eamings per unit of domestic resources used. An impor-
tant contribution of this paper is to compute an indicator of competitive-
ness. This indicator is used to test the hypothesis as to whether the com-
petitiveness of exports improves as a result of depreciation in the ex-
change rate. The possible outcomes of this policy measure could be either
that of raising the domestic currency price, or reducing the foreign cur-
rency price of exports. Devaluation gencrates price incentives which tend
cither to lower domestic demand for imports expressed in foreign currency
(or raisc domecstic demand for and supply of import substitutes), or to
incrcasc the demand for exports (or lower domestic consumption to meet
export demand). The precise responsiveness of this policy stance, of
course, depends on the range and magnitudes of demand and supply elas-
ticitics, besides the nature of exchange controls in operation. Given the
type of structural rigidities prevalent in developing countries like India, it
was envisaged that the foreign currency price of exports will fall only to
some cxtent as a result of currency depreciation and that the price elas-
ticity of export supply and demand is crucial in determining the extent of
exchange rate pass-through to export prices in foreign currency terms. In
the Indian context, until recendy, the prevalent pessimism!® over the val-
ues of foreign trade elasticities had cast doubt on the efficacy of currency
depreciation as a means to improve export performance.

The results of this paper do not reflect the kind of pessimism
that was attachcd to exchange rate as a policy tool to promote exports
in the ‘seventies and ‘eighties. Disaggregated analysis shows that the re-
sponse of different categories of exports to exchange rate changes differ,
mainly because of differences in their supply elasticities and the ability of
the exporters in passing on the exchange rate changes by way of lower-
ing of the export prices in foreign currency terms, as also because of the
different degrees of import intensity of exports. Hence, there is a need to’
adopt a selective approach in export promotion 0 generate economies of
scope and scale and to draw out the positive pull effects of such an ap-
proach for the buoyant performance of the export sector.

The results also indicate that devaluation has a positive impact
on the profitability and competitiveness of India’s exports, and the evi-
dence in support of this hypothesis seems to be stronger in case of ex-
ports of manufactured goods. Thus, while opting for selective export pro-
motion of extreme focus products, it could be useful to rank exporting
activitics according to their forcign exchange camings per unit of domes-
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tic
on

resources used instead of following an a priori selection criteria based
growth rates of exports in the past years. The findings in the paper

also points towards fairly significant impact of growth in the volume of
world trade on India’s exports. The results show that with an accelerated
growth of world trade in 1994 (9.4 per cent) - with projections for the
next two years in the range of 7 to 8 per cent - exports would gain
considerably in the wake of significant responsiveness of India’s exports

to changes in world trade.

Notes :

1.

10.

11

Thc‘methodology adopted in this paper draws considerably from Hussain and
Thirlwall (1984). See also Thirwall (1986).

. The commodities under manufactured goods exports for which indicator of competi-

tiveness is calculated are chemicals and related products, textile fabrics and manu-
factures, machinery and transport equipments, gems and jewellery and leather and
leather manufactures.

. See Rangarajan, C (1994) :India’s Balance of Payments, The Emerging Dimen-
'sions; Sixteenth G.B. Pant memorial lecture. .

. See Annual Report of the Ministry of Commerce, 1994-95.
. See Virmani (1991), Patra and Pattanaik (1994).

. Following the collapse of the Bretton Woods SyStem. the rupee was delinked from

pound sterling in 1975 and pegged to a basket of currencies of India’s major trad-
ing partners, the pound sterling being the intervention currency. This managed float
regime which was in force for a decade and a half came under considerable pres-
sure with the precipitation of the balance of payments crisis in 1991.

. Reserve Bank of India, Annual Report, 1993-94.

. Krishnamurty and Pandit (1995) explicitly incorporates this feedback effects of

exchange rate changes on domestic prices.

. In the case of overall exports and machinery and transport equipments, the

elasticity of substitution worked out to be lower, hence P“ and P were specified
separately in these two cases.

For manufactured goods and leather and leather manufactures, the indices of indus-
tria] production of manufactured goods (MFDIP) and leather and leather manufac-
tures (LTRIP) were found significant, so they were used as activity variables.

In the case of chemicals and related products, an index of potential GDP (PGDP)
was constructed by regressing actual Gross Domestic Product at Factor Cost (Y,)
on time trend, to capture the adjustment between the actual demand and full ca-
pacity utilisation,



12.

13.

14.

15.
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Exports of diamonds which accounts for more than 90 per cent of gems and
jewellery exports from India was taken as a proxy for exports of gems and
jewellery. In the absence of wholesale price index of gems and jewellery, the unit
value index of imports of gems and jewellery (UVM) was used as a proxy of do-
mestic price index, as imports of gems and jewellery is the major source of sup-
ply for the domestic market. On the same premise, the activity variable in the
export supply function of gems and jewellery is imports of gems and jewellery

(QM).

The typical Phillips curve relationship would allow for level of unemployment in
equation (14), as is used by Hussain and Thirlwall, but in the absence of data on

unemployment for India, the index of employment is used as an independent vari-
able. ' ‘

The weights assigned to input prices and wages are 0.75 and 0.25, respectively, on
the assumption that the impact of input prices has a dominant effect in assessing
the effect of exchange rate changes on domestic resource costs.

For literature on elasticity pessimism view in India, see Sarkar (1992,) Bagchi and
Sarkar (1993), HK. Pradhan (1993).
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Stock Market Risk and Foreign Portfolio
Investments — An Empirical Investigation

Himanshu Joshi*

Abstract

This paper investigates the behavior of forcign portfolio investments vis-a-
vis conditional risk and expectations- associated with the sensitive index of stock
prices at the Bombay Stock Exchange. Empirical results obtained in this study
imply that foreign investors are significantly risk averse and tend to reduce fresh
commitments in the face of increasing conditional uncertainty or volatility in the
prices of stocks as also in the event of devaluation of the local currency. They
respond positively and significantly to improving conditional stock price cxpecta-
tions. An upshot is that the transition in the nawre of govermance of the secondary
market could only be gradual and smooth inclusive of atendant safcguards that
enhance investor confidence if the goal to stabilise foreign portfolio investments
flows is to be successfully achieved.

Even as it is thecorctically recognised that benefits from portfolio
diversifications across rcgional cquity markets arise essentially owing to
the existence of indcpendent stochastic trends in returns, the process of
international diversification into cmerging cquity- markets in developing
countrics, especially during the first half of the 1990s, has been largely
facilitated and stimulatcd by an incrcasing realisation among decvcloping
nations of the utility of opening up cconomics not only for purposes of
accessing supplementary finance for dcvelopment but also for reaping
gains accruing from cxternalitics such as improved rcsource usc efficiency.
An articulation of this belief in practicc has translated into an accelerated
opcning of an array of hithcrto insulated investment niches for intema-
tional investors looking for efficicnt hedging mechanisms and higher earn-
ings in equity markets across the globe. ‘The process of opening and ac-
tivation of cquity markets has also bcen supported to a great deal by an
increasing quantum of world trade turnover and competition in local mar-
kets coupled with a rapid development and deployment of communications
technology. As a result of this favorable climate, intcmational cquity flows
to emerging markets which were a meager US$ 3.5 billion in 1988
jumped sharply in the first half of the 1990s averaging about US$ 24.0

* The Author is Assistant Adviser in the Department of Economic Analysis and Policy.
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billion per ycar. It is notcworthy that during this pcriqd a lafge pro-
portion of the intcrnational flows were attracted by emerging Asian mar-
kets followed by Latin American and the Middle Eastern markets.

The relative attractivencss of equity markets in developing coun-
trics is attributed to certain ‘pull factors’ of which sound economic fun-
damentals and the commitment of the authoritics to priorities rclated to
price stability and cconomic growth are the most critical (El-Erian and
Kumar, 1995). A recently conducted empirical analysis (Speidell, 1995)
shows, albeit surprisingly, that growth and investment prospects of many
developed countrics arc less attractive than thosc of many that arc small
and poorcr. Some of the small countrics that arc rated high on the at-
tractiveness scale arc from Asia such as Thailand, Taiwan, Singapore,
Korca, and Malaysia which arc remarkably different from others in terms
of their approach and public policics towards cconomic growth. It is as-
sumcd that equity investments made into such identificd markets offer
rcwarding opportunitics over a period of time and the corresponding in-
vestments tend to have confident long run horizons despite the exisience
of higher transaction cxpenses and other market imperfections. Also, as
mentioned carlicr, a long run horizon for diversificd investments benefits
forcign investors since regional markets across the world show rctums
that have independent stochastic trends and arc thercfore not subject to
common systematic shocks (Defusco, Geppert and Tsctsckos, 1995).

In tunc with other Asian markets, the Indian cconomy at present
also dppcars as an aitractive emerging market with improving fundamen-
tals as bome out of her Govemment’s commitment to the implementation
of the new cconomic policy of reform and stabilisation. Equity markets in
India were opened to forcign panticipation only recently under the opera-
tional guidclines announced in Scptember 1992. Portfolio invesiments
which came cautiously during the opening phase accelerated despite the
cxistence of initial bottlenecks and infrastructural constraints. Starting with
mere US $ 0.18 million in January 1993, nct flows began to accelerate
and pecaked at about US $ 400.0 million in January 1994 after which
there has been some decline in the inflows in the recent times, cspecially,
during the months of November and December, 1994 and thercafier owing
o a host of domestic factors. Nonetheless, the overall pattern and volume
of investments provide cncouraging signs about investors’ confidence in
Indian capital market and the rewarding opportunitics ahcad as compared
10 many westemn markets.
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More recent data on yearly equity retumms show that camings
from equity investments in India have been relatively impressive. Forcign
Institutional Investors (FlIs) in India arc permitted to invest in both pri-
mary and sccondary issucs as well as in corporate debt instruments in a
given ratio. Since a major chunk of forcign porifolio investments is ex-
pected to be in equities, it is -natural that operational - decisions pertaining
to such investments. would depend crucially upon the attractivencss in
terms of expccted returns. Howcever, the variations obscrved in the hold-
ings of investments by FlIIs have at times - appcarcd incxplicable in terms
of rctums alone. It is in this context that a study on investment flows
assumes importance; cspecially in the context of management of balance
of payments. The objective of this paper is to gather cmpirical evidence
on the factors that influence forcign portfolio. investments in India. In this
study we employ a multivariatc GARCH (Generalised- Autoregressive Con-
ditional Heteroscedasticity) modcl for a simultancous full information maxi-
mum likelihood (FIML) cstimation of a stock price cquation with
GARCH errors and a forcign portfolio investment supply cquation to
analyse the response of FII investments against conditionally gencrated
expectations and risk (or volatility) associated with stock prices in India.

The plan of the paper is as follows. Scction I briclly addresses
the issucs involved in GARCH modcling and the corresponding estimation
routine. Section II highlights empirical results obtained in the study and
Scction I presents concluding obscrvations.

Section 1
The Model

Generalised Autoregressive Conditional Heteroscedastic (GARCH)
mode!l populariscd by Bollerslev (1986) is an cxiension of Engle’s (1982)
Autoregressive Conditional Heteroscedastic model, both of which primarily
allow the possibility of instrumenting cxpectations and risk corresponding
to risky varablcs. Prior to these models, a number of adhoc procedures
were used 1o proxy expectations and risk which most often led 1o incon-
sistent measurcs. of risk (Wallis, 1980, Fcige and Picree,1976). Uniqueness
of ARCH and GARCH modcls stcm from the fact that these allow the
conditional variance of the choscn risky variable to change systematically
over time and usc the same information sct to operationalisc both condi-
tional variance and mcan. As opposed to the ARCH model, the GARCH
approach allows not only a morc cfficicnt joint estimation of the defined.
system but also helps in staving off long lags that somctime become oo
unwicldy for purposcs of satisfying associated regularity conditions.



304 RESERVE BANK OF INDIA OCCASIONAL PAPERS

Following Bollerslcv (1986), we sct up a univariate autorcgressive
scheme for a risky variable SENSEX as follows

SENSEX = B(L) SENSEX, + ¢, . (1)

where SENSEX, as in our case could be considered as the Bombay
Stock Exchange sensitive index, B a vector. of parameters to be estimaicd
and ¢ is a stochastic process distributed normally with zero mean and
time varying conditional variancc h,.

¢|D . o~ N©Oh )

@ 1is an. information sct that includes mainly past valucs of SENSEX.
Symbolically, a GARCH process of order (p,g) suggestcd by Bollerslev
(1986) is

p q
h‘=a0+):aic2y‘.i+213.h. ........ 3)

111

i=1 i=1

where ‘p’ and ‘q’ arc order of lags of squarcd disturbances in the mean
cquation (1) and conditional variance as dcfincd in cquation (3), respec-
ively. A GARCH modcl has a unique f{cature in that it allows an cffi-
cicnt cstimation of the structural cquation (in this case a supply cquation
defined below), including instruments capturing conditional cxpectations
and risk associated with the risky variable (here SENSEX). The GARCH
model imposcs rationality by allowing the actual process that govemns
conditional variance to dectermine cconomic bchavior (Kroner and
Lastrapes, 1993). The cstimation is carried out by invoking the simulta-
ncous full information maximum likclihood proccdure which Icads to cffi-
cicnt and accurate cocfficient cstimatcs.

In the specification opted here, we have an cquation that capturcs
the supply schedule for forcign institutional investment flows (NETFII)
which includes conditional cxpectations and risk in addition to one lag of
the dependent variable and cxchange rate as cxplanatory variables.

NETFII= b0 + bISENSEX™ + b2SENSEX®” + b3NETFII (-i) +
B4EXCHG +¢c, e (4)
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where SENSEX™ is the conditional variance or h,_ and
SENSEX** is conditional expecctation of SENSEX obtaincd from
autoregression (1). e, is also a normally distributcd stochastic proccss
with a time invariant variance and zcro mean. ¢ . and ¢, arc distributed
jointlly as

¢ 0 S, S

~~ N

C, 0 S,, h

o>
]

1

where S, and S, arc constants whose valucs nced to be estimated. If
the initial samplc valucs are given, the log-likclihood function for the
sample without a constant may be wrilten as

L=05zZ1%9 L. )
and, N A
_ e |
1 =-login! - ¢’ nte
where,
- 2

fml=3S8,h -8,
log-likelihood function (5) can bec maximiscd cither using the analytical
order conditions or through a dircct scarch numcrical optimisation routine
to jointly cstimate a, B, and the vector 8 which appcar in the system.
Paramcler estimates, cspecially those in the conditional variance function
must satisfy regularity and stationarity conditions. These require that (i)
all cocfficicnt estimates. in the conditional variancc function must be non-
negative, and (ii) for widc-scnse stationarity of the GARCH proccess, the
sum of coefficients a and B, must be less than onc.

Section II
Estimation of Model

The data sample cmployed in this study refers to monthly obscr-
vations on variables from May 1993 to Scptember 1995 constituling 29
data points. We cxclude investments over the initial phasc from January
1993 10 April 1993 1o avoid the possibility of obtaining mislcading infer-
ences owing to their temporary role as ‘risk testers’ in uncharted waters.
The variables considered in the model are (i) outstanding nct FII invest-
ments (NETFII) that is, purchases net of sales in cach month in US dol-
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lar terms; (ii) BSE scnsex (SENSEX) that is, the Bombay stock exchange
sensitive index with base at 1978-79 and; (iii) the nominal Rupee-US
dollar exchange rale (EXCHG). The choice of variables is based upon the
fact that nct holdings of FIIs on Indian bourses depend mainly upon the
movements of the BSE scnsex (since FII portfolios consist mainly of
major indexed scrips in the specificd section). Investment dccisions are
also expected to be affected by the movements in the nominal cxchange
ratc. Investments in bonds are excluded from analysis as the transaction
volumes in dcbt instruments are low and the prospective arbitrage profits
from uncovered intcrest parity sccm unattractive to investors in India.
Other rcasons for scarce intercst in fixed income sccuritics on the part of
forcign investors could be the underdeveloped market for debt instruments
in India as compared with that of stocks, possibilitics of adverse tax
wedges, and high transactions cost band which includes implicit risk and
information and brokerage costs associated with cross country financial
investments despite increasing degree of liberalisation, removal of legal
restrictions on international capital flows and considerable reduction in
information costs (Mishkin, 1984a and 1984b; Cumby and Nllehkm 1986;
and Merrick and Saundcrs, 1986).

Assuming that FlIs have a grecater intercst in specificd stocks, a
long term expectation of the incrcase in the sensitive index of share
prices is expccted to encourage FIIs to' retain investments. On the other
hand volatile sharc prices may encourage FlIs to withdraw from Indian
stocks for reasons rclated to risk managcmcm and for safeguarding re-
tums against volatility. Another- factor that could possibly influence bchav-
ior of FlIs is the recent phenomenon of frequent discounts on Global
Dcpositary Receipts (GDRs). Due to increasing supply of GDRs of In-
dian origin in the international markets, prices of the same have been
quoting below- (15 to 20 percent in most cascs) that in the domestic
capital market. FII investments might be undergoing portfolio shifts in the
face of arbitrage opportunitics. Since comparable time scries data on such
discounts are not available, we have not taken this factor into consider-
ation in the present study. Recent reports, however, suggest that arbitrage
on this account is very limited and that Indian GDR prices, of late, have
begun hardcmng Yet another factor could be the evolving situation in
respect of cross-currcncy exchange rates in the international market. An
appreciating yen vis-a-vis the dollar, for instance, could give rise to hedg-
ing opportunitics, in which case, short term forcign exchange trading or
long term cross-currency interest swaps could take precedence in Flls’
investment decisions. We have not studied the role of this factor assuming
that it has a sccondary role in normal times and thal returns in the
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cmerging Indian market could be considered relatively morc appealing,
despite the cross currency hedging opportunitics. Finally, we also include
nominal exchange rate of rupce vis-a-vis the US dollar in the equation. It
is expected that a devaluation of the Indian rupee would be harmful to

the smooth inflow of invesiments as both the principal and rcturns are
depreciated with the effect.

The modcel is sct up in the form of two main equations and an
auxiliary conditional variance equation with a parsimonious GARCH
structure on the process. Specifically, outstandihg nct holdings or supply
of investments is dctermined by the conditionally cxpected index of stock
prices and the associated risk (or volatility) in addition to an cxchange
rale variable and a lag term signifying partial adjustment. Conditional cx-
pcctations and risk about the stock prices are generated from an
autoregressive mcan cquation with three lags following the ‘general to
specific strategy’ of Hendry and a GARCH (1,1) process conditional varni-
ance equation which makes the conditional variance of stock prices time
dependent. The model with three equations is estimated using the full in-
formation maximum likelihood procedurc (FIML) with appropriaic cross-
equation restrictions as implied by thc mcan equation. Maximisation of
the log-likelihood is carried out with Broyden, Fletcher, Goldfarb and
Shanno (BFGS) direct search nonlincar numerical optimisation routine
which is a modification of the better known Davidson, Fletcher and
Powell (DFP) algorithm. The FIML estimates of the model with stock
price risk and GARCH generated expectations are reported in Table I
and the plots of actual and expected (gencrated from the model) supply
of FII investments are shown in Figure L
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Table I

Full Information Maximum Likelihood Estimates of the Model of For-
eign Portfolio Investments in Indian Stock Market with GARCH Gen-

erated Expectations.

[ii Supply of NETFIL

NETFII = .179.462 + 0.081SENSEX=* -0.009SENSEX ™
(1.9) (13.6) (-5.5)

+ 0950NETFIl, -5.961EXCHG  +c

(123.4) (-7.9)
R%=0.99

[ii] Stock Price:

(1-1.146L + 0.180L* + 0.133L% SENSEX, = 638.575 + ¢,
(171.0) (26.8) (19.8) - (27.0)

R?=0.94
[iii] Time Vai‘ying Conditional Variance :

h = 41480 + 0.122¢%, +0.482h
G A7 (9.4)

Log-Likelihood = -153.44

Note :

(a.) Figures in brackets are asymptotic t-statistics. L is a lag operator
with its numeral superscript indicating the order of the lag. The
choice of lags in Eq [i] was based upon general to specific tests
of the kind proposed by Hendry. Estimation is carried out for the
period May-1993 to Sept-1995. R* reported for Eq [i] in the Table
1 is the proportion of the variation in NETFIl which is explained
by 'Eq [i]’s optimal one-step-ahead forecasts based on the FIML
estimates, . '



STOCK MARKET RISK AND FOREIGN PORTFOLIO INVESTMENTS 309
Figure> -- It
FI' Investments (1993:8 to 1995:9)

(Actual and Expected)
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Months beginning 1993 : 8

The variables SENSEX“? and SENSEX™ (h, ) in the first equa-
tion in Table 1 denote conditional expectation and variance of SENSEX,
respectively, as implicd by the GARCH model. Empirical estimates of
coefficients corresponding to equations [i] to [iii] in Table I appear with
correct signs. Regularity and stationarity conditions for the GARCH pro-
cess as described in Section II are adequately satisficd. Of interest is the
significantly negative coefficient on conditional variance of SENSEX in
the NETFII supply equation, implying that increasing conditional uncer-
tainty, volatility or risk in stock prices leads to a decline in fresh invest-
ments. Such bchavior exemplifics caution and averseness to country risk
in the first place even though it appears that the elasticity of investments
with respect to conditional risk is quite small. At the same time, how-
ever, it is also observed that NETFII responds positively and significantly
to optimistic expectations about the SENSEX (the implicit long run elas-
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ticity of FII investment holdings with respect to the expected change in
SENSEX is larger than one). In view of this evidence, it is possible,
therefore, to assume that both risk (weakly elastic) and expectations
(rather strongly elastic and therefore, quite scnsitive) as perccived within
the market are important and significant elements in investment commit-
ments. Finally, the exchange ratc variable shows up with a significantly
negative sign implying that investers are also averse 10 a depreciation of

the rupee.
Section I

Concluding Observations

The empirical evidence presented here on the responsc of foreign
portfolio investments to market risk in India underline the critical signifi-
cance of a stable stock market environment in sustaining the portfolio
capital inflow into the country and in this context, the proper regulatory
measurcs to stymie excessive speculation. It has becn, by now, well
recognised in the Indian context that while speculation is an integral part
of securitics market and it, in controlled mcasure, has the bencficial effect
on the liquidity and smooth functioning, uncontrolled and over-leveraged
speculation can be deleterious to the growth of the stock market. This is
more so in the case of forcign institutional investors as volatility in stock
prices leads 1o uncertain environment and cxposurc to high country risk.
A major finding of the study is that while FlIs are found to be risk
averse, they positively respond to optimistic expcctations about the
SENSEX which are more or lcss ingrained in the fundamentals of the
economy. It is in this context that the regulatory frameworks have a posi-
tive role to play in promoting forcign investors confidence in Indian capi-
tal market.

The direction of reforms in the capital market should aim at
eliminating volatility which appear unsystematic in relation to the funda-
mentals of the cconomy. This could imply moniloring a number of factors
that distort the functioning of the market such as over-extensions and
defaults, front running, insider trading, monopolised price rigging, bad
deliverics, non-adherence to rules govemning the conduct of corporates. and . .
the like. Notably, all this is quite in twne with the current thinking of the
Securitics and Exchange Board of India (SEBI) which desires healthy and
transparent trading practices along with prudential regulation and stock
market discipline. The results in the study also underscored the importance
of a stable cxchange rale regime for the sustained interest of forcign in-
vestors in the capital market,
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Basic Data : January 1993 to September 1995

Ycar/month BSE Scnscx Net FI1 Re/US $
(basc:78-79) Investments exchange rate
(million US $)

1993.01 2532.86 0.18 29.01

1993.02 2708.72 0.09 30.07

1993.03 2398.27 1.09 31.53

1993.04 . 2205.37 1.50 31.31

1993.05 2248.01 13.46 31.33

1993.06 2281.95 30.59 3141

1993.07 2190.34 47.35 31.37

1993.08 2556.16 95.21 31.37

1993.09 2708.39 53.16 31.37
1993.10 2688.51 62.08 31.37

1993.11 2850.35 345.58 31.37
1993.12 3301.85 182.21 31.37
199401 3813.74 393.24 31.37
1994.02 4039.42 250.92 31.37
1994.03 3811.25 1261.47 31.37
1994.04 3824.75 167.05 31.37
1994.05 "~ 3756.10 279.63 31.37
1994.06 4135.67 259.79 31.37
1994.07 4106.95 102.15 31.37
1994.08 4407.40 129.41 31.37
1994.09 4511.34 140.46 ' 31.37
1994.10 4351.16 171.82 31.37
1994.11 4139.06 21.20 31.39
1994.12 3949.78 6.80 31.39
1995.01 3651.59 72.84 31.37
1995.02 3474.92 91.87 31.38
1995.03 3408.29 60.49 31.65
1995.04 3359.29 58.00 31.41
1995.05 3206.09 63 3142
1995.06 3336.46 118 31.40
1995.07 3334.86 200 31.38
1995.08 3402.81 55 31.58

1995.09 3396.37 121 33.18
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Performance Variability of Public Sector
Banks: Need for Strategic Planning

Sanjay K. Hansda*

The ongoing banking scctor reform with its thrust on transparency, effi-
ciency and profitability has provided an opportunity for rebuilding the financial in-
termediaries into effective instruments of growth by improving their viability and
by toning up allocative cfficicncy of financial resources. This is all the more nec-
essary when the Indian economy is sct for global integration with concomitant
thrust on competition, dercgulation and technology. This calls for adoption of plan-
ning stratcgics on the part of the banks to improve their performance. Sct against
this backdrop, the present study attempts to identify the strategic variables from the
performance variability of the public sector banks during the period 1991-94 by
using thc mecthodology of principal component. Their performance is sought to be
judged on the basis of productivity, financial management, profitability and
sustainability. In terms of rclative overall performance, banks have been grouped
into three categorics, viz, top, middle and bottom, and the study finds that there
was no rclative change in the position of 18 out of 28 public scclor banks during
the period 1991-94. The dominance of continuity implics that performance is
predominantly a persistent phenomenon conditioned by bank specific ‘initial condi-
tions’ (i.c., before the reforms were effected). Hence any breakithrough has to come
from dcliberately designed action plan tailormade to bank specific needs. Neverthe-
less, any such design should focus on the strategic variables as identified in the
study. Success in mecling these challenges however critically depends on  the right
leadership, quality of management, internal strengths as buttressed by the experi-
ence of top ranking banks.

Introduction

As a part of financial scctor reform programme, Indian banking
is currcntly undergoing metamorphosis with an accent on flexibility,
transparency, cfficiency and profitability of the system. The approach (o
financial scctor rcforms was laid out in the rcport of the Commitice on
the Financial System (Chairman: Mr. M. Narasimham), 1991, which pre-
scribed prudential accounting norms at par with the praclices prevalent in
the intcmational banking arcna.

The reform mecasurcs undertaken since carly 1992 had initially
generaled some systemic stresses as reflected in ‘red’ balance sheets of

* The author is Research Officer in the Department of Economic Analysis and Policy. The
author is gratcful to Shri Decpak Mohanty for inspiration and guidance without which the

. study would not have been made possible. However, the usual disclaimer applics.
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the banking system during 199293 and 1993-94.. These strains are inevi-
table. They should be viewed as providing opportunitics for building a
strong, sound and vibrant systcm capable of playing its role cffectively
and making its duc contribution to thc growth process of the economy.
This esscntially implics adoption of planning strategics on the part of the
Indian banks to improve their performance. It is against this backdrop,
the present study attempts to identify the stratcgic variables which are the
first cssential prerequisites for evolving any pro-active plan. The signifi-
cant performance variability of the 28! public sector banks in the pre- as
well as post-liberalisation phasc of the ongoing rcform process provides
some clues in this regard. In the process, the study brings out the rela-
tive performance ranking of the public scctor banks through the years

1991-92 to 1993-94.

The paper is organised into four sections. Section I provides a
bricf survey of litcrature touching upon the issues rclevant for the study.
Scction 11 describes the mcthodology. Section I presents the major find-
ings while concluding obscrvations are given in Scction IV.

Section 1

Review of Literature

~ The role of social banking assumed by the banks since
nationalisation in 1969 has been a matter of intense debate in India, not
only among the economists and the bankers but also the general public.
While the major objectives of nationalisation appear to have been largely
fulfilled as reflected in large credit flows to the priority sectors, widening
of branch networks the length and brcadth of the country and greater
mobilisation of savings through bank deposits, therc has been a progres-
sive deterioration in the efficicncy, profitability and viability of the system,
with conscquential adverse impact on the economy (Discussion Paper, p2.,
Govt. of India, 1993).

The costs involved in the switch to ‘mass’ banking had been dis-
misscd by a few commentators, notably Kulkami (1979) as some sort of
research and development expenditure involved in the process of leaming
10. discharge the ncw ‘incscapable development responsibilitics’. Chawla,
Kilam & Mchta (1994), on the other hand, argued that in any casc the
baqks on their own would have undertaken such activitics in view of the
shrinking busincss opportunitics in the traditional ficlds. Verghese (1983)
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- has autempted to estimate the financial surplus generated by scheduled
commercial banks during 1970-79, taking into account the opportunity
cost of progressively rising SLR and CRR, subsidised priority scctor fi-
nancing and interest tax procecds. She concluded that reduction in SLR,

better operating and recovery procedurcs would unprove the bottomline of
lhe banks.

Angadi (1987) used two. concepts of accounting profit and cco-
nomic profit (the latter being accounting profit adjusted for solvency costs
and opportunity cosis on capital and reserves) and showed that economic
profit of as many as 14 out of 28 public sector banks was negative in
1985 as against 11 in the previous year.

The apparently impressive performance of nationalised banks, set
against the objectives of nationalisation, has been questioned by Shetty
(1978). On the other hand, the declining trend of profitability of the
nationalised banks is said to have startcd much prior to nationalisation
(Raghupathy, 1979 and Angadi, 1986).

There has been a growing concem (notably Shah, 1977) in the
seventies over the declining trend in bank profitability which ultimately
led to a thorough review of the banking system under the Productivity,
Efficiency and Profitability (PEP) Committce on Banking (Chairman :
J.C. Luther), 1977 constituted by the Rescrve Bank of India. The PEP
Committee applied four criteria, namely, productivity, social objectives -
(both spatial and scctoral) and profitability with a set of indicators under
each criterion for judging the relative performance of nationalised banks
during 1969 to 1975. In its opinion, assessment of operational efficiency
at a morc - disaggregated and homogencous level of groups was necessary
since it seemed morc realistic and mecaningful than evolving an efficiency
measure at the overall level. In a very similar vein, using the same cri-
teria for bank efficicncy, Divatia and Venkatachalam (1978) attempted to
construct a composite index of bank performance which was however
blighted in view of the negative corrclation between productivity and prof-
itability indicators on the one hand and the indicators of banks’ social
obligations on the other. In that case, as Godse (1983) suggested, a re-
duction in operational deficit for the branches below the breakeven point
could be taken as a measure of productivity as against profit which has
been pushed on the backbumer as a corporate objective and as an indi-
cator of productivity with the continued thrust on branch expansion in
unbanked arcas.
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While Seshadri’s (1980) conclusion of greater desirability of mea-
sures of intensive naturc like greater share of priority loans from the
profitability viewpoint than those of extensive naturc such as indiscrimi-
nate expansion of banking facilities in rural arcas, seemed to have lent
credence to the main point of the writing of Godse (1983) who advocated
use of profit as a measure of productivity as well as the implicit contest-
able hypothesis that the rural branches are loss making. As Karkal
(1982) showed, while the percentage number of profit making branches in
rural arcas increased over time in the case of a particular public scctor
bank from 1976 to 1978, it declined for urban and mctropolitan
branches. Further, in the case of newly opencd branches, rcgardless of
their location the chances of rcporting losscs in the initial stages seemed

to be high.

Shah (1982) has attributed the then dwindling deposit base of the
banks to subducd flow of funds to the corporates from banks following
the latter’s prior commitment to rural and local development which made
the busincssmen walk out with their deposits in search for greencr pas-
turcs. This argumcnt however does not appear to be tenable in view of
the fact that the corporate sector is in general the net deficit sector, bor-
rowing funds from other sectors and that the payments system being the
monopoly of the banks, fund flows would be ultimately reflected in
banks’ books. '

, However, juxtaposing the Indian banks with the banks of sevcral
developed and developing countrics cannot be a cause for cheer (Varde &
Singh, 1983 and Ojha, 1987). What is most striking is not only the
former’s low assets in the world ranking but large number of cmployccs.
The way out is suggested to be a judicious adoption of advanced tech-
nology in banking, devclopment of human resources and above all coop-
eration from the employces’ trade unions.

The poor cost effectiveness of Indian banks is again another
cause for concern. While the significant incrcase in caming of all the
banks during 1969 to 1980 was mainly duc to favourable policy changes
(Angadi & Devraj, 1983), high responsiveness of operating cost to the
changes in output was the major factor for declining efficiency since
1976 (Angadi, 1983). However, the technical cfficiency as reflccied in
profit ratc should not be the sole criterion for cvaluating the performance
of banks; their efforts for improving the relative financial performance of
the banking system as a whole should also be taken into account and this
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has becn attempted in Chakrabarty (1986) with the help of Herfindahl’s
index of concentration.

The methodology of documentary rescarch based on financial ratio
analysis was used in all these papers barring the PEP Committee (1977)
and Divatia & Venkatachalam (1978) which applied the tcchnique of

principal component while econometric analysis was used in Seshadri
(1980).

Section 11

Methodoloy

Banking being a multiproduct industry, its performance cevaluation
involves identifying indicators reflccting the multifaceted dimension of this
service industry. This study groups 25 such indicators under five perfor-
mance criteria, viz., indicators of labour productivity (LP), branch produc-
tivity (BP), financial management (FM), profitability and growth. Since
the indicators under each group are highly correlated, the problem of
aggregation is overcome by applying the mcthod of principal component
which serves two-fold purpose. The principal component analysis designs
a suitable weighting pattem for the variables, and in the process, ident-
fies the major explanatory factors behind performance differential among
banks, by reducing the effective dimensionality of the problem.

Indian banking becing labour intensive, its productivity largely de-
pends on the efforts put in by the cmployces. While labour productivity
is determined by a host of socio-economic factors, of which technology
plays a predominant role, measurement of such productivity through any
specific banking indicator could be considered inadequate. This is more so
in the case of Indian banking industry, where productivity takes on a
different connotation in the context of the goals set for development bank-
ing. For representing labour productivity emphasis has been placed on two
broad indicators, viz, (1) per employce efficicncy in mobilisation of de-
posit and lending opcrations and (2) the management of fund and non-
fund businesses with particular emphasis on non-performing assets. The
former is represented by the indicators, viz, aggregate deposit per cm-
ployce (dpe), total advances per employee (ape) and business (deposit +
advanccs) per cmployce (bpe) while the latter by total income per em-
ployce (ipe) and nct income (total income - intcrest expenditure) per em-
ployce (nipc). :
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The postnationalisation phase of the Indian banking witnessed a
massive expansion of branch nctwork the length and breadth of the coun-
try. Branch being the focal point of a bank, its productivity level is cru-
cial for the system as a whole and more so in the current phase of
profit banking initiated since 1992-93 which envisages that branches oper-
ate as independent profit centres. Five indicators have been chosen to
represent the measure of branch productivity. They are: aggregate deposits
per branch (dpb), total advances per branch (apb), business per branch
(bpb), total income per branch (ipb) and net income per branch (nipb).

In an increasingly dercgulated environment, financial management
assumes critical importance. Intcgrated funds management forms a crucial
aspect of bank management. The more efficicntly a bank performs this
function, the greater is its profitability, ceteris paribus. The chosen indi-
cators here are the ratio of demand dcposits to deposits (dd), the average
yicld from asscts (ya), the average yicld from advances (yl), thc average
yicld from investment (yi) and the spread (sp). While the ratio of demand
deposits to deposits (dd) focuses on the importance of liability manage-
ment and the average yield from asscts (ya), the average yicld from
advances (yl) and the average vicld from investment (yi) on that of assct
management, the spread (sp) reflects the net cffect of an integrated funds
management. ’

Current profitability is measured as rcturn on assets and rctum on
cquity: these are thc most widely accepted indicators of performance, in
particular, of the viability of banks. Besides intermal efficiency, it is af-
fected by cxogenous factors such as the demand conditions the banks are
facing and the market structure. The indicators preferred for representing
profitability arc the ratio of opcrating profit to working fund (oprwf), the
ratio of net profit to working fund (nprwf), the ratio of net interest to
working fund (nitwl), the ratio of total income to avcrage assets
(incAast), the ratio of operating profit 1o operating expenditure (oprOex)
and the ratio of net profit 1o cquity (nprEq).

‘Current ratios arc often not sufficicnt to judge the longterm per-
formance of banks. Accordingly, growth indicators arc taken into account,
which arc represented by the growth raie of deposits (d), the growth rate
of advances (a), the growth rate of investment (i) and thc growth rate of
other income (0). '

On the pasis of the above indicators, the study evaluates banks’
performance during the period, 1991-92 (0 1993-94. It makes use of data
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in the annual rcports of banks and the Indian Banks® Association (IBA)
. publication Financial Analysis of Banks to compute the indicators.?

The method of principal component assigns suitable weights for
_the indicators to amive at the composite score. However before applying
the method it is necessary to make the indicators scale-free. This is donc
by dividing each indicator by its arithmctic mean. The usual way of
standardisation has bcen avoided as it distorts the dispersion of the origi-
nal variables in the process (Kundu, 1980). Once freed of the scale ef-
fect, the method is applied to cach sct of indicators instcad of all the
indicators taken together. This avoids the nccessity of taking more than
one principal component and the associated problem of interpreting the
same, since the corrclations among the variables in cach sct are high vis-
a-vis the low cannonical corrclation on an avcrage between pairs of scts.
The actual proccdure of applying the principal component method involves
computing the covariance matrix of the scalc free indicators under cach
set, its cigen values and the associated cigenvectors. Next, the bankwise
componcnt scorcs are derived by using the cigenvector corresponding to
the most significant eigen value. On the basis of thc component scores
obtained which are made standardiscd with- mecan zcro and standard devia-
tion one, banks arc ranked under cach crilerion of performance evaluation.
The derivation of principal components in the notational form is given
bclow.

Let X, be the t® obscrvation (t-= 1,2,..,n) of the i* original
variable (i = 1, 2,...k) and P‘j. t=12..n;j=1 2,..% be the t*
obscrvation of the j* principal component. Then the principal compo-
nents, denoted P, j =1, 2,..k can be constructed as lincar combinations
of the original data: :

n

P =X X a.

i . i
i=1

where a, are constants. Written compactly, P, = Xa, where a; is the kx1
vector [a, a, .3, ]’. These cquations contain arbitrary scale factors and
the normalisation condition '
n
ala =2 a% =1 foral j= l...k is imposed.
i=1



320 RESERVE BANK OF INDIA OCCASIONAL PAPERS

The variation in P is mcasured by the sum of squarcs P’I‘ and
so the construction of the prmmpal components may be written as 2’ con-
straincd optimization problem: Max P/P, = &, X'Xa, subject to ada =
1. Defining a Lagrange multiplicr by m,, the Lagranglan is:

o X'Xa, — m (@3 — 1)
which yiclds the first order conditions:
(XX — mDa, =0

Hence m, is an cigenvalue of XX and a, is the corresponding
cigenvector. In order to maximise the varation of P, m is chosen as the
largest cigenvalue of X/X, m, is then chosen as the next largest cigen-
value, and so on. In the absence of perfect collincarity amongst the {X}
variables, X’X is a positive definitc matrix which cnsures that all the cig-
cnvalucs are strictly positive. Defining the orthogonal matrix of normalised
cigenvectors, a, by (a,..a, ], the principal componcnts arc then defined by
P = Xa.

The computing procedurc outlined above gives rise to the same
vexed question of computing the overall composite scorc for each bank
bascd on the component scorcs under cach criterion. For the purposc of
this study, bankwisc standardiscd component scorcs under cach critcrion
have been used to generate indices following the UNDP’s methodology
for constructing the Human Development Index :

I(i.) = [{Max S (j) - SG.j)}/Rasge ()]
j
I (i) = Index value for jth bank with respect to ith critcrion
S () = Standardiscd ccmponent score under ith criterion for the
jth bank
Max SG,j)= Maximum of S@.j) across banks
J
Range (i) = Range of the standardised component scores under the ith

crilcrion across banks

The bankwisc overall score [1(j)] is obtained by adding the index
values under all criteria;
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I(G)=214Gy)
i=l1

Finally banks arc ranked according to their overall score. We
have avoided pooling of all the indicators togcther as this may hide the
performance differential among banks under cach criterion sct.

Section III

Major Findings

Overall Performance

In terms of relative overall performance, banks have been grouped
into three categorics, viz.,, top, middle and bottom (Tablc 1). The common
irends that cmerge arc as {ollows:

From among the 28 public scclor banks, scven banks have been
able to maintain their rclative top position consistently for three years.
The banks which cmerged in this caicgory arc the oncs which arc gener-
ally doing well cven in terms of such common yardsticks as profits and
other financial indicators. In respect of banks, which arc considered to be
in thc middlc and bottom catcgories, bascd on their ranks, four banks
continued to be under the middle category for consccutive three ycars,
scven others were in the bottom group for the three ycars.

This implics that there was no relative change in the position of
18 out of the 28 public scctor banks while thc remaining 10 banks
changed thcir position during 1991-94. A broad fcaturc cmerging from
this excrcisc is that the rclative position of banks rcmained morc or less
unchanged during the carly periods of financial scctor reform, although
there could have been absolute improvement in performance in most of
the public scctor banks in the post reform period.

Another notable fcature is that the implementation of the pruden-
tial accounting and capital adcquacy norms in 1992-93 affccted the posi-
tion of some banks which were performing better othcrwisc.

The inler-group positions maintained by the majority of the banks
across the years imply that the performance differential among the banks
as obtained today is largely due to their relative strengths and weaknesscs
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inherited over a long period of time. In other words, even whjlc the
implementation of the prudential accounting standards and the capital ad-
cquacy norms has, for the first time, brought 10 sharp fogus the true fi-
nancial health of the banks since 1992-93, it has not significantly altered
the relative position of ‘most of the banks. This trend of continuity was
dominant, notwithstanding somec change noticed in the casc of a few

banks.

Disaggregated Performance

In order to have a morc meaningful performance cvaluation, it is
nccessary to go beyond the overall rank and cxaminc the performance
variation at the disaggregated Ievel under cach performance criterion.

Labour Productivity

Net income per employce (nipe) having the highest weight on the
first principal componcnt has tumcd out to be the principal variable in
representing the variation in labour productivity since 1992-93 while ad-
vances per cmployce (ape) did so in 1991-92 (Anncxure Table:1). This
scems plausible in view of the shift in thrust from quantitative targets of
advances and deposits in the carlicr phase of social banking to qualitative
improvement in performance in the new phase of profit. banking initiated
since 1992-93. Morcover, in the earlicr phase very little varation in in-
come could be noticed duc to the then prevalent nontransparcnt account-
ing principlcs.

Based on the scores of principal componcents, onc bank (the Bank
of Baroda) topped the list of labour productivity throughout the period
from 1991-92 to 1993-94 (Tablc 2). While six banks did consistently
better than others in terms of labour productivily throughout the period,
four banks werc in the bottom catcgory throughout. The broad trend of
continuily in relative performance was accompanicd with some significant
changes in the individual position in the case of a few banks. The no-
table among them are the State Bank of Hyderabad and Punjab National
Bank which improved their position from the middle catcgory 1o the top
catcgory while UCO Bank slipped from the top category o the bottom.

Branch Productivity

. As in the case of labour productivity, net income per branch
(nipb) emerged as the principal variable for branch productivity, for 1992-
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93 and 1993-94. Advances per branch (apb) was the principal variable
for 1991-92 (Anncxure Table:2). This seems to be reflecling the shift in

policy emphasis in the banking industry since 1992-93 following the re-
forms.

While as many as eight banks were throughout in the top cat-
egory, five banks were in the middle category and seven banks in the
bottom category (Table 3).

Financial Management

The surge in forcign capital inflows and the resultant liquidity
with the banking system opened a new vista of opportunitics for the fi-
nancial system during 1993-94, The diffecrent degrees of efficiency with
which various banks managed such float funds appear to have played a
significant role in their performance with respect to financial management.
This is rcflected by the fact that the ratio of demand deposits to total
deposits (dd) emerged as the principal varable in 1993-94 wherecas the
sprcad (sp), which is a comprchensive indicator of financial management,

was the principal variable during 1991-92 and 1992-93 (Anncxure
Table : 3). :

While four banks werc positioned in the top catcgory all throdgh
in terms of their performance with respect o financial management, scven

banks were placed in the bottom catcgory (Table 4) in all the years un-
der review. ‘ '

The relative position of a few banks underwent change from the
bottom and middle categorics to the middle and top categorics and vice-
versa.

Profitability

In the preliberalisation phase, interest income uscd to be reckoned
on accrual basis with little variation therein. In the absence of any uni-
form norm on provisioning against bad debts and depreciation in invest-
ment, the variation in accounting profit was mainly duc to provisions and
contingencies. Somc scmblance of uniformity was first introduced in
1992-93 with the phased implementation of prudential accounting stan-
dards which however brought about a wide variation in the current period
income, as intercst income was henceforth required to be reckoned on a
rcalisation basis. This is reflected in the emergence of the ratio of oper-
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aling profit to working fund (oprwf) as the principal variable smcc 1992-
93 as against that of nct profit to working fund (nprwf) in 1991-92

(Anncxure Table: 4).

In tcrms of inter-bank performance, some of the State Bank asso-
ciates, and only onc nationaliscd bank, (Canara Bank) maintained their
position in the top catcgory throughout the period 1991-94 while two
banks continued to be under the middle catcgory and five banks in the

bottom catcgory (Table 5).
Growth

Whilc the long term performance of banks scems o be primarily
dependent upon the growth in traditional business, viz., deposits and ad-
vances which tumed out to be the principal variable respectively in 1991-
92 and 1993-94, the growing role of non banking busincss as represcnted
by the growth rate in other income (‘0’) could not be ignored, as cvident
in its cmergence as the principal variable in 1992-93 and as the major
determinant in 1993-94 next only to the growth in advances (Anncxure
Table: 5). The major sourcc of variation in ‘o’ during 1992-93 was the
drastic fall in the profit from forcign cxchange transactions.

Change, not continuity, was the dominant trend in growth perfor-
mance. Barring three banks, in the top category, one in the middlc cat-
cgory and two in the bottom catcgory, no other bank could maintain its
position consistently during 1991-94 (Table 6).

While a steep fall was observed in the case of some banks from
the top category in 1991-92 to the bottom calcgory in 199293, a sharp
risc was noted in few others from the bottom to the top catcgory during
the samc period.

Section 1V

Concluding Observations

In the preliberalisation phase the banks used to function in a
more. or less uniform operational and regulatory regime. However the sig-
nificant variation obscrved in their performance in 1991-92, suggests that
organisational culture and quality of management had a significant bearing
on the relative performance of banks.
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The dominant trend of continuity that emerges in respect of the
rclative overall performance among the banks through the. years 1991-92
o 1993-94 implics that performance is predominantly influenced by bank
specific ‘initial conditions’ which may be having roots in the
organisational structurcs and other such factors peculiar to the banking
industry. Hence, any major brcakthrough in performance has to come
from a dcliberately designed action plan with cmphasis on bank specific
nceds. This apart, evaluation of performance of banks rcquires prior
knowledge about some strategic variables which arc of concemn to the
banking industry in thcir multifaccted busincss activity. The variables as
identificd in this study, arc: thc net income per employee and per branch,
the ratio of demand deposits to total deposits, the spread ratio, the ratios
of opcrating profit and nct profit to working fund, and thc growth in
depositsfadvances and in other income. In the current policy cnvironment,
a majority of these performance indicators reflect upon the commercial
cfficiency of the banks which has been given atiention since the introduc-
tion of prudential norms. At the samc time, they suggest the declining
importance of the traditional indicators (for cxample deposit mobilisation,
branch cxpansion, ctc.) which had the objective of cvaluating the perfor-
mance of banks in the context of development banking.

With the increasing globalisation of the Indian cconomy, the banks
nceed to develop necessary expertise in managing the float funds to their
advantage while maintaining the broad thrust on spread ratio management.
In the Indian context where the banks are predominantly in the govern-
ment scclor, net profit/operating profit to working fund continucs to be
the major viability indicalor; the rcturn on cquity as mcasurcd by nct
profit to cquity is yct to find its place. However, with the legal hurdles
alrcady removed in the way of tapping the capital market with cquity, the
future picture could be different. Growth in deposits/advances continucs 1o
shapc up the long tcrm prospect of the industry. However, with increas-
ing disintermediation, the stratcgic response has to be some blending of
innovative banking with thrust on growth in non-banking business.

The success in mecting these challenges of change rests with the
individual banks gcaring and bracing themsclves up structurally, function-
ally and culurally to the nceds of the hour. This brings into focus the
crucial role of leadership and strategic vision, never so critical in the
history of Indian banking, in bringing about both viability and competi-
tivencss of Indian commercial banks in the public scctor.
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Notes

1. 27 with the merger of New Bank of India with Punjab National Bank in 1993-94.
(Sce Table for the names of the public sector banks)

2. It should be noted, as Divatia and Venkatachalam (1978) rightly pointed out, 'the
set of indicators once fixed does not become sacrosanct for ail times'. It depends
on the relevance of the indicator, at a particular point of time, to capture the

bankwise variation in performance.
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Annexure Table : 1 Labour Productivity Indicators

1993-94 (principal components; 5 compone?nts retained) .
Component  Eigenvalue Difference - Proportion Cumulative
1 - 0.44063 0.39030 0.8758 0.8758
2 0.05034 0.03919 _ 0.1000 09758
3 001115 1 0.01013 1 0.0222 0.9980
4 0.00102 0.00102 - 0.0020 1.0000
5 0.00001 , 0.0000 1.0000
~ Eigenvectors
Variable 1 2 3 4 5

dpe 038133 036063 062323 021822  0.53712
apc 046369 031385 -075854 -021905  0.25123
bpe 040765 034166 017940  -0.19207  -0.80500

ipe 041583 0.04907 0.01866 0.90773 0.01898
nipe 0.54817 -0.80765 006054 -020866  -0.00192
1992-93 | (i)rincipal components; S componcnats retained)

Component  Eigenvalue Diffcrence Proportion Cumulative
1 0.37556 0.29215 0.8037 0.8037
2 0.08341 007659 0.1785 0.9822
3 0.00682 0.00531 0.0146 0.9967
4 0.0015T - 0.00150 0.0032 1.0000
5 0.00001 . 0.0000 1.0000

Eigenvectors

Variable 1 2 3 4 5

dpe  0.33609 037325 068037 -0.11225  -0.52175
ape 047585 033478 -0.68891 -0.32783  -0.28181
bpe  0.38461 035904  0.19970  -0.18688  0.80521
ipe 0.43475 005504 009794  0.89352  -0.00053
nipe  0.56893 078528 001413 -021594  -0.00001

~(Comd.)
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Annexure ‘Table : 1 Labour Productivity Indicators (Concld.)

199192 . (principal componcnts; 5 components retained)
Componcnt - Eigenvalue . = Difference © Proportion . Cumulative
1 0.29139 . 022975 0.7986 - 0.7986
2 - 0.06164 005137 0.1689 09676
3. 0.01026 - 0.00870 0.0281 09957
4 0.00156 0.00155 0.0043 1.0000
5 0.00001 0.0000 1.0000
Eigenvectors
' ‘ Variable 1 2 3 4 5
dpc 041869 025739 070462 001108 . -051171
Cape | 054932 0.23108 . -0.61758 . -042084  -0.29382
bpe 046433 . -0.24534 . 022314 015034 080735
ipc . 042912 007415 023907 086787 . 000341
nipc 035099 090259 012312  -021674  -000197
~Annexure ‘:Table : 2 Branch Proddctiyity Indicators
1993-94 _ (principal componcnts; 4 components rctained)
Componcnt  Eigenvaluc Diffcreace Proportion Cumulative
17 050918. 047085 09118 09118
L2 1003833 0.02858, 0.0686 0.9804
3 0.00974 0.00856 00174 0.9979
4 0.00118 0.00118 0.0021 1.0000
Eigenvectors
Variable ‘ 1 2 3 4
dpb 035860 033975 065722 -0:16225
apb 045324 039249 071659  -0.26025
bpb 039067 036217 022771 015004
ipb 042378 001414 004176 090413
 nipb 0.57774 077405 0.03090  -0.25686

(Contd))
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Annexufe Table : 2 Branch Productivity Indicators (Concld.)

(principal coniponcms; 5 components rctaincd)

1992-93 : :
Component  Eigenvalue - Dilference : - Proportion Cumulative .
1 0.59662 0.52020 08748 0.8748
2 0.07642 0.06888 0.1121 0.9869
3 000754  0.00614 00111 0.9979
4 0.00139 0.00139 0.0020 1.0000
5 0.00001 0.0000 1.0000

Eigenvectors

Variable 1 2 3 4 5
dpb 033392 . 036828  0.68674  -0.08757  -0.52305
apb 0.45149 038804  -0.68057 -0.32441  -027779
bpb 037438 037204 021093 -0.16643 080576
ipb 043505 003270  -0.11707 089216  -0.00231
nipp  0.59601 075783  0.08375  -0.25187  -0.00096

199192 (principal components; 5 components retained)

Component  Eigenvalue Diffcrcncc» Proportion Cumulative
1 0.52716 0.45720 0.8662 0.8662
2 0.06996 0.06001 0.1150 09811
3 0.00995 0.00843 0.0163 09975
4 0.00153 0.00152 0.0025 1.0000
5 0.00001 0.0000 1.0000

Eigenvectors ,

Variable 1 2 3 4 5
dpb 0.38070 0.29109 071152  0.06626  -0.50959
apb 050572 0.33593 . -0.58042  -045253  .0.29955
bpb 0.42680 0.30645 023627 -0.13248  0.80657
ipb 044576 -0.04166 -029623 084367  0.00530
nipb 0.46739 -0.84069  0.11524 024799  .0.00239
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Annexure Table :* 3 Financial Management Indicators

1993-94

. {principal compbncms; 5 components retained)’

Component . Eigenvalue Difference Proportion Cumulative
1 0.37315 0.16159 0.6240 0.6240
‘ 2 0.21157 0.20347 0.3538 0.9778
3 0.00809 0.00383 0.0135 09914
4 0.00426 0.00337 0.0071 0.9985
5 0.00089 0.0015 1.0000

Eigenvectors o

Variable 1 2 3 4 5

dd 0.69747 -0.71638  -0.01543  -0.00302  -0.00958

ya 0.11249 0.10914 047477 027240  -0.82209

yl 0.12781 0.10364 - - 081800 -041074 0.36756

yi 0.06759 0.05152 0.22431 0.86866 0.43347

sp 0.69281 0.67933  -023435 -0.05016 0.03302
1992-93 (principal components; S components retained) *

Component  Eigenvalue Difference Proportion Cumulative
1 045142 026111 0.6894 06894
2 0.19031 0.18025 0.2906 09800
3 0.01006 0.00752 0.0154 0.9954
4 0.00254 0.00204 0.0039 109992
5 0.00050 0.0008 1.0000

Eigenvectors _

Variable 1 2 3 -4 5

dd 035783 0.93354  -0.00208 0.01882  -0.00985

ya 0.12883 -0.06622 041642 048684  -0.75406

yi 0.17321 -0.05595 0.88046  -0.22352 0.37642

yi 0.07853 -0.04138  -0.03553 0.83744 0.53810

sp 0.90509 -0.34535  -0.22386  -0.10662  -0.00750

(Contd.)
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3 Financial Management. Indicators (Concld.)

199192 (principal componcnts; 5 components retained)
Component  Eigenvalue Difference . Proportion Cumulative
1 020102 0.12864. ~  0.7075 0.7075
2 0.07238 0.06592 - 0.2547 - 0.9622
3 0.00646 0.00339 0.0227 0.9849
4 0.00307 0.00186 . - 0.0108 - 09957
5 000121 0.0043 1.0000
Eigenvectors
Variable 1 2 3 4 S.
dd 023821 097044  -0.02086  0.02005 -0.02577
ya 013291  -0.04257  0.66623 034059  -0.64858
oyl 013154 - 0.00593 0.69497  -0.53888 045747
yi 008212~ -0.01602  0.18091 0.76890.  0.60750
sp 0.94950 023694  -0.19995  -004456  -0.01866
Annexure Table: 4 Profitability Indicators
1993-94 , (principal components; 6 componcnts retaincd)
Component  Eigenvalue Difference Proportion Cumulative
1 2.55158 239059 0.9252 0.9252
2 0.16099 0.12482 0.0584 0.9835
3 0.03617 0.02816 0.0131 0.9966
4 0.00801 0.00681 0.0029 0.9995
5 0.00120 0.00113 0.0004 1.0000
6 0.00007 0.0000 1.0000
Eigenvectors
Variable 1 2 3 4 5 6
oprwf 084123 051974 010173 -0.10891 -0.00144 -0.00024
nprwf  -045810  0.63715  0.60904  0.06995 . 0.09123 -0.00640
. nitwf 025766  -0.56593  0.78270 0.02046 000641 0.01599
incAast 012226  0.01964 -005207 098864 006507 -0.01744
oprOcx 003365 -0.05551 -0.05731 -0.07161 099364 -0.00776
nprEq  -0.00446  0.01317  -000995  0.01679  0.00933 0.99967

(Contd..)
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Annexure Table: 4 Profitability Indicators (Concld.)

1992-93 - (principal components; 6 components retaincd)

Component. Eigenvalue = Difference Proportion Cumulative

1 - 10.02177 - 9.49917 0.9380 0.9380

2 0.52260 0.39582 0.0489 0.9869

3. 0.12678 0.11460 0.0119 . - 0.9988

4 0.01218 0.01187 0.0011 1.0000

5 0.00031 0.00015 0.0000 1.0000

6 0.00016 0.0000 - 1.0000

Eigenvectors : '
Variable 1 2 3 4 5 6

oprwf 0.94429  -025301 020598 -0.0420%  0.00519 -0.00909
nprwf 021380 -0.00662  0.97652 0.02068 -0101519 -0.00201
nitwf 0.24477 096716  0.06078 -0.02804 - 0.00090° 0.01435
incAast 0.05140 001613 -0.01020 099752 -0.03217 0.03022
oprOcx 0.00483  -0.01628 -0.00055 -003795 -0.27489 0.96058
nprEq.  -0.00561. -0.00376  0.01377 002312  0.96080 0.27584

199192 (principal components; 6 components retaincd)

Component  Eigenvalue Difference Proportion . Cumulative
1 37.99570 30.81356 0.8348 0.8348
2 7.18214 6.91658 0.1578 - 0.9926
3 0.26557 0.19590 0.0058 0.9984
4 0.06967 - 0.06664 0.0015 0.9999
S 0.00303 0.00293 - 0.0001 1.0000
6 0.00010 0.0000 1.0000

Eigenvectors
Variable 1 2 3 4 5 6

oprwf 0.09276  0.00159 -030221 0.93441 -0.16395 0.00755
nprwi 0.78486  -0.60925  0.10488 -0.04251 0.00247 -0.00161
nitwfl 0.07493  0.23586 092538  0.28360 -0.04477 -0.00081
incAast 001324  0.00824 -000767 0.16883  0.97857 -0.11658
oprOcx 000230 0.00030 000228  0.01285 . 0.11608 0.99315
nprEq 060795  0.75704 -020318 -0.12637  0.00559 -0.00019
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~ Annexure Table : 5 Growth Indicators

1993-94 (principal components; 4 components retaincd)
Component  Eigenvalue Differcnce Proportion Cumulative
I 2627789 24.93739 09389 0.9389
2 1.34051 1.04225 0.0479 0.9868
3 0.29825 0.22798 0.0107 09975
4 0.07027 - 0.0025 1.0000
~ Eigenvectors
Variable 1 2 3 4
d ~ 008081  -0.00800 0.44389 0.89239
a 0.98480 -0.14579 -0.07940 -0.05099
i 0.05425 0.03765 0.89156 -0.44805
o 014383 098857 0.04207 001677
1992-93 (principal components; 4 componcnts retaincd)
Component  Eigenvalue Difference Proportion Cumulative
1 1.84648 1.23246 0.6178 0.6178
2 0.61402 0.14890 0.2054 0.8233
3 046512 040206 0.1556 0.9789
4 0.06306 . 00211 1.0000
, Eigenvectors
Variable 1 2 3 4
d 0.21002 0.16487 001226 0.96362
a 0.48848 0.80562 023262 -0.24134
i 0.04796 0.23213 0.96949 -0.06250
0 0.84557 -0.51952 0.07635 -0.09638

(Contd.)
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Annexure Table : 5 Growth Indicators (Concld.)

1991-92 (principal components; 4 components retained)

Component  Eigenvalue Difference Proportion Cumulative

1 1.99869 1.37266 0.6330 0.6330

2 0.62603 0.24152 0.1983 0.8313

3 0.38451 0.23641 0.1218 0.9531

4 0.14810 0.0469 1.0000

Eigenvectors
Variable 1 2 3 4

d 0.79545 -048424 -0.29470 -0.21432
a 0.49197 086616 -0.03753 -0.07946
i 0.21813 -0.03711 -0.05819 0.97348

o 0.27865 -0.11789 0.95308 -0.00996
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BOOK REVIEWS

Agricultural Growth, Rural Poverty and Environmental

Degradation in India, by C. H. Hanumantha Rao, Oxford
University Press, 1994, Pp. 274, Price : 340

The development strategy of the post-independent India is surpris-
ingly cnough characterised by the absence of a well-defined comprehensive
agricullural policy, notwithstanding some camncst cfforts in the mid sixtics
for making a breakthrough in foodgrains outpul via a technological pack-
age. This docs not mcan that there was a dcarth of literature on agricul-
tural development of the country. In fact a number of pertinent issucs
were discussed, debated, and analysed: most of these relate to agricultural
growth, land reforms, pricing policics, terms of trade, balance between ag-
ricultural and industrial development,rural poverty, cnvironmental degrada-
tion and participatory rural devclopment. Hanumantha Rao’s preoccupation
in the book under review is to present an integraicd view of the growth,
poverty and cnvironmental issucs involved in Indian agriculiure, in the
context of the cconomic rcforms being undertaken since the middle of
1991. His basic intention is o convey the contours of cifective policy
formulation in the given developments in agriculture in the recent past.

_ Most observers arc aware that the compound growth rate in agri-
culture was higher in the cightics than in the first decade of the Green
Revolution (GR). The encouraging pcrformance is often attributed to the
sprcad of GR to crops and regions that were lagging behind in the past
ycars. Neverthcless there remains the cnigma of the gross fixed capital
formation in agriculturc at 1980-81 constant priccs both by thce public
and privatc scctors showing a significant decline in the 1980s. The author
tricd to cxplain thc dccline in capital formation through the
complementarity hypothesis where the decline in private investment is a
conscquence of deccleration in investment by the public scctor. This has
not been cffectively proved, as a recent study by S.N. Mishra and
Ramcsh Chand shows that there is no uniform complementarity between
public’invcstmcnl and privatc capital formation. Other things rcmaining
cqual, a rupce of public investment in agriculure induces privale scctor to
invest by a value that is substantially higher than a rupee. If this is
tructhe fall in investment should have caused a decline in agricultural
growth, This has not happened because the gains in agricullural output in
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the cighties have come cssentially from an 1mprovcd utilisation of the
available infrastructure, through the sprcad of new lcchnology and particu-
larly thc cnommous increase in usc of fertilisers, as the author points out
immigation turns out to be an important factor influencing the consumption
of fertiliscrs. Between one-fifth to onc-fourth of the rise in output of
foodgrains in the post-green revolution period can be attributed to the
increasc in total factor productivity. While this has a ring of plausibility,
it is not clcar why the decline in public investment during the 1980s
should be attributable to the rising subsidics, both open and hiddcn, for
agriculturc in the same period, as the author has attempted.

Whilc foodgrains output has incrcascd sharply under the impact
of the new technology, there has also been output volatility arising mainly
from diverse agro-climatic: conditions. Droughts, when they occur, have
become scvere in impact on account of ccological degradation.

When it comes 1o the question of distribution of gains from agri-
cultural growth, unlike in the first decade of the GR, the cxperience has
been that GR is spreading to ncw arcas, particularly to the western and
castcm regions, as Hanumantha Rao points out. The rcal wages have also
started rising in the less developed regions, partly duc to the shift of
Iabour from agriculturc to non-agricultural occupations and partly duc to
productivity gains. The consumers appcar 10 have bencefitted more than
producers, cspecially in the case of rice and jowar. Yet it is important to
recognisc that there has been no risc in the employment clasticity with
respect to output in agriculture. There are in fd(,[ sug,gcsllom in some
studics of a fall in this clastlcuy

The sprcad of GR is limitcd duc to the naturc of available tech-
nology and. the uncven development of infrastructure (physical as well as
institutional). The author finds a peaceful transformation in arcas experi-
encing GR and belicves that the development of capitalism has been con-
strained due to the existence of ceilings on land holdings. The existence
of ceilings on land holdings however might not impede the development
of capitalism, sincc only 8.8 per cent of the total number of operational
holdings cultivate 44.6 per cent of the total arca operated in 1990-91. It
is in this context onc sces insight in Hanumantha Rao’s emphasis on the
spread of  bio-technology besides GR since it leads to possible saving on
chemical inputs and land augumenting or land saving teghnologics. More-
over the pro-poor bias of the bio-technology arises from its scale
ncutrality at the farm level, saving on chemical inputs, stability in yiclds,
and improved prospects for crops grown in unfavourable arcas,
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* Poverty and agricultural development are closcly inter-related.
Three factors provide a rcasonably good explanation for the rcgional
variations in rural poverty (1) the cxtent of owncership. of land holding (2)
growth ratc of output and (3). the price of cercals. One of the important
statistical facts rclating to the rural population below the poverty line for
1982-83 . and 1987-88 is that there has been .a significant reduction in the
proportion of poor in the castern and central regions. While this is a kind
of an achicvement, it must be rccognised that poverty alleviation depends
a great deal on resource allocation for agriculture, and that poverty alle-
viation programmes represent top down venturcs depending on the effec-
tiveness of the burcaucracy. In general the observed decline in rural pov-
erty during the cightics has much to do with the operation of poverty al-
leviation programmes, despite the lcakages. It is also generally rccognised
that the IRDP- has better prospects in infrastructurally developed regions
where awarcness level and bargaining power of the bencficiarics arc
higher. In these regions ncarly two-thirds of income from IRDP asscts
represent net addition to houschold incomes.

- The author scems to convey the fecling that given the nature of
the Indian polity and the political will, restructuring of rural institutions
through redistribution of land could well mecan a tour to an unknown and
perhaps quixotic destination. As a rcsult, poverty eradication has to be
achicved, as Hanumantha Rao aspircs, through a judicious mix of growth
and poverty alleviation programmes. Infrastructure devclopment, integration
of rural cmployment programmes with augumcnicd farm productivity and
libcral assistance from financial. institutions to the poor would have to
‘constitute, part of the strategy for poventy eradication.

While the inter-connection between  rural - poventy and agricultural
development are generally well articulated in the literature, there is very
little focus on the environmental degradation that takes place in the pur-
suit of stratcgics for development and poverty cradication. Deforestation
and chemicalisation of agriculture, population pressure and cxtensive cul-
tivation have resulted in considerable cnvironmental degradation. The pro-
portion of population below the poverty linc is much higher than the
national average in the dry or unirrigaied arcas where rainfall is Tow and
highly variable. Technological changes of land augumenting type such as
irrigation and the use of HYV sceds and fertilisers may reduce pressure

on the cxpansion of arca under cultivation, and reduce the delelerious
clfects on cnvironment.
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Decentralisation, through the involvement of local level institutions
in the formulation of plans for development as well as their implementa-
tion has been advocated by a number of cconomists including the author
of the book under review in the interest of cfficient utilisation of re-
sources and for ensuring cquitable share of benefits from development.
Decentralised planning at the district level appears (o have yiclded good
results in so for as land rcforms are concemed in the case of Kamataka,
West Bengal and Jammu and Kashmir, But the scrious limitation of dis-
trict level planning viz., its failure 10 reduce disparities of development in
different regions, still remains to be addressed cffectively.

As far as participatory rural development is concerned the author
makes a correct obscrvation that constitulional provisions alonc would not
be adequate and could work as substitute for the appropriate political
will. A formal dclegation of power to local institutions is thercfore not
sufficicnt unlcss measures arc taken simultancously to bring about struc-
tural changes to reduce the skewness in socio-cconomic power and to
provide for adcquatc represcntation to the weaker scctions. In order to
make decentralised planning effective action may be required in five areas,
as the author points out. Of thesc arcas, modifications in centrally spon-
sorced programmecs, clectoral reforms to ensurc adequate represcntation to-
the poor at the local level and pcople’s participation through voluntary
organisations arc important oncs. But the question still remains as to
whether all these could be implemented in the medium term.

The author has explored the perspectives for agriculture in the
light of the on going cconomic reforms in India. The issucs dwelt upon
arc the rising subsidics both open and hidden, and the restrictions on the
cxport of agricultural commoditics and the farm size and tcnure. The
subsidics on feniliser, irrigation, clectricity and credit combined together
constituted around one-third of total plan expenditure on agriculture, imi-
gation and spccial arca programmes incurred by the Centre as well as
Statc Governments in 1980-81. The figurc rose steeply to around 90 per
cent of plan cxpenditure towards the close of the eightics. It is economi-
cally prudent to prunc the subsidics and divert the same to raise invest-
ment in order (0 cnhance the future growth prospects of agriculture.
When it comes 1o the question of credil, the important point is the abil-
ity of formal credit institutions to mcct the demand for credit rather than
provide subsidics in the form of concessional lending or debt write-offs.
On the cxports of agricullural goods relaxations have been made since the
publication of thc book. With regard to the cciling on land holdings,
Hanumantha Rao's own view is that there is no case for removing ceiling
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on land holdings on efficicncy grounds. There is a casc for flexibility of
operation in this arca. Freeing the lease market for land for efficient utili-
sation of land and augumenting the opcrational holdings of small and
marginal farmers would be of help.

The book is highly rcadable and mecticulously rescarched. It pro-

vides thc stamp of authority of the author whosc rcputation as an agri-
cultural cconomist is well established.

M. Ramaiah*

* Shri M. Ramaiah is Rescarch Officer in the Department of Economic Analysis and Policy.
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The issuc of supremacy of fiscal policy over monctary policy
formed the core of an animated debate in the sixties between the two
groups of economists, i.c., thc Keynesians and monetarists. During the
fiftics and the sixtics, the issucs rclating to economic development and
post-war reconstruction brought the Keynesians to the forefront; as a re-
sult, monctary policy took a passive role subservient to fiscal policy.
However, high uncmployment and high inflation ultimately led to the de-
mise of Keynesianism. Monctarists were successful in explaining the infla-
tionary phcnomena of the sixtics and the scventics, with the attack on
Keynesianism and the Phillips curve first initiated by Milton Fricdman
and later by other monctarists. The prolonged debate between the two
schools of thought is rcflected in the proliferation of theoretical and em-
pirical rcscarch on this subject in the last three decades or so.

In developing countries, on the other hand, monetary policy has
tended to be subducd because of development requirements which, given
the limited private initiative, were addressed by cnlarging the scope of the
Government in cconomic activitics. The problems that fiscal deficits leave
on the cconomy and on the conduct of monetary policy are very impor-
tant and require to be carcfully addressed.

It is against this background, the book under review “Dynamics
of Monclary-Fiscal Policy: An Indian Perspective” by D.M. Mithani nccds
1o be scen. The book has two parts. The first pan includes a theorctical
discussion on the conflict and coordination of monctary and fiscal policy
while the sccond part of the book is devoted to the expericnce of mon-
ctary-fiscal policy in India during the period 1970-71 to 1989-90.

Chapter 1 analyses the concept of “monctarism” in relation to the
main postulatcs of the monctarists and outlines the various strands of
“fiscalism”. In Chapter 2 the author highlights the dimensions of the
major policy framcwork and attempts 1o resolve the conflict between
monctary and fiscal policies. The author is of the view that the nexus
between the Central bank and the fiscal authoritics stems essentially from
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the former’s role in the management of Government: borrowings. In the
author’s view, the policy makers in India have expressed blind faiths in
the Keynesian prescription, which underscores the -subordination of mone-
tary policy to fiscal policy. However, as it has evolved, the ncar segrcga-
tion of practice of monetary policy and fiscal policy in India has, accord-
ing to the author, created serious macro imbalances in the economy. The
author, therefore, suggests that a fresh look needs to be glven to mon-
etary fiscal pohcy nexus in India.

In the Chapter on ‘monetary-fiscal policy coherence’ the author
has discussed various instruments for targeting optimal monetary-fiscal
policy mix in a developing country. The prime objective of promoting
development with price stability necessitates cohercnce and proper coordi-
nation among a set of policies viz., tax and public cxpenditure policies,
public debt policy and monctary management. Under such an environment
it is possible to choose a budget deficit target which would be consistent
with a target growth in money supply. In fact, the very concept of mon-
ctary-fiscal policy ‘mix’ presupposes that the central bank and . the
Govemment enjoy some frecedom of choice, and some discretionary power
within some limit, so that even while they sct monctary and fiscal instru-
ments independently, these two policics complement cach other in attaining .
the desired macrocconomic objectives. This condition however, is not
often met in practice in most developing countrics. The author has made
a candid presentation. of the policy coherence in India in rcv1cwm;, the
working of monctary and fiscal policics. SRS

- No study on the subject would be complcte without. a discussion
on inflation. Monetarists hold the view that in a developing cconomy in-
flation is a conscquence of an excessive growth of money supply in rela-
tion to demand, whilc the structuralists hold inflation as the outcome of
structural disequilibrium in the growth process of a developing cconomy.
In Chapter 4 the author has cited the major empirical studics on ap-
proaches to study inflation in India. The author obscrves that the long
run elasticity of wholesale price index (WPI) with respect 10 broad real
money supply is higher than that of narrow moncy supply. Taking cue
from the structuralist approach, the author also finds that the wholcsale
price index is largely influenced by variations in prices in manufacturing
scctor and not so much by food prices. But his empirical analysis scems
to suggest that inflation in India has been primarily a monctary phenom-
cnon. The author has followed an unusual approach in modeling the
functional relationship between the wholesale price index and moncy sup-
ply. By rcgressing the ratio of moncy supply to GDP on wholesale price
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index, the author concluded that lagged moncy supply growth has a posi-
tive impact on inflation in India. However, the demand for moncy func-
tion of the Cambridge Cash-Balancc Approach shows that moncy supply-
GDP ratio is nothing but the inverse of velocity of moncy. Thus, the
regression model could be reflecting the relationship between price and
velocity of money instcad of price and moncy supply.

The book raiscs certain conceptual issucs on the definition of
money stock in India. Two additional mcasurcs of moncy supply have

been introduced by the author. They arc;

M5 = M3 + CDs, and M6 = M1 + TB1 + TB2 + TB3.
The proposed M5 raises some double counting problem as Certificates of
Deposits (CDs) arc alrcady included under time deposits. In the casc of
the proposcd M6, the inclusion of various Trcasury bills (TBs) suffers
from a further misconception. Trecasury bills form the asscts of the
banking systcm whercas money supply should reflect  the liabilitics of the
banking systcm. :

In the Chapter on the review of interest rate policy in India, the
author has obscrved that interest ralc did not contribute significantly to
the growth of aggregate savings in India. In a developing country, bank
deposits are preferred by houscholds because of their advantage in lerms
of liquidity, safety, provision of contingency, social sccurity ctc., rather
than on the consideration of retum. Houscholds' preference for contractual
asscts, for rcasons of social sccurity, could be a major rcason for lack of
interest sensitivity of savings in India. This may be a statistical problem
since interest rate is ‘administered’. As is to be cxpected the book shows
a negative impact of inflation on the savings ratc which implics that
inflation adversely affccts savings performance in developing countrics.

In  Chapter 8 the author has cxplored the cmerging trends of fis-
cal imbalances in India and the adverse conscquences of rising fiscal
imbalance for the cconomy. In the author’s view, the monctised debt has
been a significant factor contributing to inflation in India. In order t0
cnsure price stability, the author suggests that emphasis should be placed
on monctised deficit rather than Gross Fiscal Deficit (GFD) in cnsuring
coordination between monetary policy and fiscal policy. While the mon-
ctary concept of Government deficit is somewhat broader than the conven-
tional dceficit, the focus on monetiscd deficit alone, even from the view
point of maintining pricc stability, could be misplaced, in the absence of
proper emphasis on the overall magnitude of borrowings of the Govem-
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ment. If the overall borrowings of the Govemnment, or fiscal deficit re-
mains high and proves unsustainable in the medium to long run, a low
monetised deficit may simply imply trade-off between the short run and
long run price stability. This may raise the familiar credibility problem as
high fiscal deficits can be taken as a signal for future monctisation of
public debt and higher rates of inflation. It is in this context that a view
needs to be taken on the desirable level of fiscal deficit, which could be
sustained with proper coordination between fiscal and monctary policics.
This is a major area which the author has lcft uncovered in his book.

Discussing the supremacy of ‘fiscalism’ over ‘monctarism’ in In-
dia the author has rightly obscrved that for a long time monctised deficit
was treated a residual item in the budget which in some scnse assumed
exogenity of ‘inflation from fiscal policy. A rational stratcgy, according to
the author, would be to target the inflation rate first and then regulate
the growth of moncy supply in proper coordination with fiscal policy.
The author has tried to cstablish a rclationship between inflation raic and
debt creation through market borrowings, on onc hand, and borrowings
from the Reserve Bank, on the other, and found that bond-financed deficit
is anti-inflationary whereas moncy-financed deficit is pro-inflationary. There
is a broad agrcement in the literaturc on the view that moncy-financed
deficit is more expansionary than bond-financed dcficit in the short-run.
Bond-financed deficit may not nccessarily lead to low inflation if the re-
sources so mobilised are used to finance govemment consumption.

Despite some of the analytical shortcomings, the study has suc-

cessfully raised certain key rescarch issucs, which nced to be further
probed into by future rescarchers.

Bhupal Singh®

* Shri Bhupal Singh is  Rescarch Officer in the Depariment of Economic Analysis
and Policy.
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