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CHAPTER 1
| NTRCDUCTI ON
1.0. The Setting

Uhderstanding the nature and problens relating to Indias
external trade and paynents position is a conplex task and
warrants an in depth inquiry into the inter-linkages between
various sectors and the related issues. These have structural and
institutional dinensions that have been existing ever since
| ndependence. Problens such as trade bal ance (TB) and bal ance of
paynents (BOP) deficits, foreign exchange shortages, deficit
financing, rising inflation etc., though appear to have been
solved during sone specific short periods, have continued

unabated and frustrating policy formuilations.

The BOP crisis has intensified after the md sixties
prinmarily due to the widening of trade gap, successive droughts,
oil shocks, nounting external debt, and the grow ng budget
deficit. Wen the situation went out of control, the governnent
resorted to devaluation as a last resort to overcone the crisis

as a short-term neasure.

During the process of planned developnent wth inward
oriented industrial policies, resulted in high cost structure and
econony continued to depend on strategic inports to inplenent its

plans. The share of India s exports in world trade fell from



1.91%in 1950 to about 0.53%in 1992. The trade deficit conti nued
to wi den except for one year during 1970's. The second oil shock
of 1979 was nore severe as conpared to the first one of 1973-74.
There was a substantial increase in petroleum oil, and
|ubricants (RQA) inports and the world recession of 1980-83
depressed the export perfornance. However , an increase in
donestic production of crude oil during 1984-85 has eased the

bal ance of paynents position to sone extent.

During the second hal f of 1980s, the current account deficit
continued in spite of a robust growh in exports. The non-oil
| nports, expor t related inports rose significantly. The
deterioration in fiscal inbalances- ratio of gross fiscal deficit
to CDP, rose from6.3% in the first-half of the 1980s to 8.2%
during 1985-90. The debt service ratio rose to 30.9% in 1989-90.
The Qulf Qisis of 1990 resulted in a decline of Non-Resident
workers' remttances and an increase in oil inport bill. This has
lead to the recent devaluation in July, 1991. The present study
tries to anal yse the whole ganmut of issues underlying the above

policy neasure viz, devaluation in its entirity.

1.1 INDAS FCREIGN TRADE PCLIAES - A REVIEW
A brief review of Indias foreign trade policies is

presented here. International trade is an activity of strategic
inportance in the devel opnent process nainly of a devel oping

econony. Scarce forei gn exchange resources provide crucial inputs



and capital goods that are needed in the early stages of economc
devel opnent. In view of the several limtations to the inflow of
foreign aid, foreign trade assunes greater significance in the
earni ngs and conserves forei gn exchange resources. The choice of
suitable economc policies- inport substitution, or export
pronotion and related trade and industrial policies constitute

significant part in the overall framework of the economc policy.

India has inherited a system of quantitative restrictions
since the Second World War. During the first five-year plan, wth
good harvest and little pressure on the foreign exchange, the
system continued without any najor nodifications. However, wth
the second plan onwards, there was a nassive rise in the
devel opnental expenditure and expansion of investnents. As the
devel opnental projects depended heavily on inport of capital
goods and nachinery, soon it resulted in a shortage of foreign
exchange which got conpounded in later years with large inports
of food grains and petrol eum products. It was at this tine that
two basic policies viz (& Industrial targeting and |icensing and
(b) Exchange <control were introduced which were ained at

i nprovi ng the economc efficiency of the regine.

During the second and third five-year plans (1955-66),
inmport licensing and the exchange control policies were ained at
a conprehensive and direct control over the foreign exchange

utilization. The major criteria for the use of inport |icense



relate to the essentiality of inports and the indigenous
non-availability of the inported products. The restrictions in
the formof high inport tariffs resulted in high inport costs and
led to a stagnation of inport intensive exports.

There was an attenpt for partial liberalization from 1962
onwards wth export subsidies given in the form of fiscal
nmeasures or inport entitlenment schenes. Oh 6th of June, 1966,
the rupee was devalued by 57.5% and it stood at Rs. 7.50 per
dollar conpared to R 4.75 earlier. This devaluation was the
culmnation of liberalization trend that had begun in the third
plan and there was a considerable attenpt to rationalize the
trade and paynents regine. The details of this 1966 deval uation
package and its after effects are well docunented in Kruger and

Bhagavati (1974).

The petroleum price hike (first oil shock of 1973) resulted
in acute foreign exchange shortage initially but soon was
resolved with the increase in remttances from expatriates

working in the Qulf countri es.

However, the country's increase in inports led to the
wor seni ng of trade bal ance. Wen the Bretton Wods international
nonetary system collapsed in 1973, |Indian Rupee was delinked
from the Pound Sterling and has been linked to a basket of
currencies. The exchange rate system had changed from the fixed

exchange rate systemto that of nanaged/flexible systemwth the



Reserve Bank noni tori ng t he exchange rat es.

The proliferation of export incentives during the 1970-80
and the wi dening trade gap pronpted the setting-up of commttees
to review the trade and industrial policy regines. The need to
reduce the trade gap and to bring about stability in the trade
policies was recogni zed. Accordingly, a three-year trade policy
called as Inport-Export policy of 1985-88 was introduced to
reflect the liberalization trend wth a considerable relaxation
of inmport controls and a reduction of inport duties on capital
goods. The tariff structure was sinplified by reducing the
previous eleven auxiliary custons duty rates to only three rates.
They are fixed at nil, 25% and 40% Further, conputerization of
the custom houses was a nmajor nove to reduce the admnistrative
delays. The trade policy reinforced the policy of canalizing

agenci es.

The Inport-Export Policy of 1988-91 also strengthened the
process of trade liberalization. Seven hundred and forty three
new i tens have been brought under (pen General License (Gd). The
benefit of inport replenishment has al so been enlarged based on
the net value added in the export products. Twenty six itens of
exports have been decanalised and the procedure of I|icensing was
abol i shed for them

The year 1990-91 was narked by a severe bal ance of paynent

crisis due to unfavorable devel opnents in the external sector. A



steep fall in the growh of exports may be attributed to a
variety of reasons both internal and external. External factors
i ncl uded recession in the US and the UK, changing international
economc environnment, the Qilf crisis and decelerated rate of
growth of exports to rupee paynent countries. The internal
factors included the erosion in the conpetitiveness of exports,
rising inflation, high inport elasticity of exports, and slow
rate of depreciation in nomnal exchange rate resulting in the
contraction of exports.

The Qilf crisis had resulted in an adverse situation on the
nmer chandi se trade. It affected both ways, nanely, in an increase
in PCL inport bill and contraction in exports (due to a trade
enbargo on lrag). The rise in crude oil price enmanating fromthe
Qulf crisis had resulted in a massive bulge in inport bill.
Consequently, the growh of exports achieved during 1985-86 to
89-90 could not be sustained in 1990-91 due to the above
menti oned reasons. The paynents crisis coupled with the pressure
on internal price front necessitated the formulation and
i npl enentati on of a package of reforns in fiscal, industrial and
trade areas.

Gover nnent announced a new trade policy on 4th of July, 1991
to carry out nmajor structural reforns in the area of external
trade. This followed the dowward adjustnent in the value of the
rupee affected on the 15' and 3" of July, 1991. Various other
measures with regard to foreign exchange remttances, repurchase

from the IM-, structural adjustnent loan from the Wrld Bank,



aid fromthe A d-India Consortium and an upper credit Tranche
stand-by arrangenent from |IM- were also undertaken to inprove
| ndi &' s bal ance of paynents.?

However, the economc performance in 1991-92 |ooked to be a
mxed one. Severe inflationary pressure was built-up in the
econony and industrial production suffered a setback due to

| mMport conpressi on neasures.

Along with the exchange rate adjustnent in July 1991, EXIM
scrip schene was introduced. This policy neasure tried to
establish a quantitative link between inports and exports, under
which certain inports were permtted only against export
entitl enent. This was folloned by a dual exchange rate
arrangenent, which is know as Liberalized Exchange Rate
Managenment System (LERVB. According to this schene, 40% of
exchange earnings are to be surrendered at official exchange
rate, and the rest can be exchanged at the narket exchange rate.
This system brought about stability in the exchange rate and the
spread between official and nmarket rates noved in a relatively
narrow range of around 17% Since 1% of March 1993, alnost all
foreign exchange transactions began to be put through at the

mar ket determned exchange rate.

'See Rangar aj an (1994)



The above reviewof India s trade policies can be summari zed
as follows: In the early years of planning process inport
substitution trade policies were adopted and these resulted in
hi gh cost structure and foreign exchange shortages. The need to
give inportance to exports was felt and consequently, incentives
were given to pronote exports. However, after the 1966
deval uati on package, though the trade and paynents regine was
liberalized to sone extent, the trade policies had continued to
be of ad hoc in nature, and it was only from 1985 onwards, a
three-year trade policy was introduced to induce stability for a
period of tinme in the policies. The slow growth of exports, the
continued l|iberalization of inports and other external factors
caused a deep crisis in 1990-91 forcing the country to deval ue

its currency.

The above review highlighted the fact that though the trade
policies changed according to the need of tinme, long-term
nmeasures to sustain the growh in exports and to mnimze the
i nports were not given enough i nportance. Wienever the foreign
exchange shortage occurred, inport conpression neasures along
with export pronotion incentives were undertaken. Wien once the
shortage was tenporarily tackled, there was rise in inports again
due to liberalization efforts. The exports could not be sustained
because of the structural rigidities, high cost structure and

|ack of quality conpetitiveness of our exports. Therefore, there



is a need to frane policies which can be sustained for a |onger
tine and able to address the fundanental causes of the trade

deficit and BCP cri si s.

1.2. FOOUS AND (BJECTI VES CF TH S STWDY

The present study focuses its attention on the |ong-standi ng
problens of India s trade deficit, declining foreign exchange
reserves and spiralling donestic prices. It tries to identify
the determnants of India s trade balance and inflation wthin
the franework of a Conputable CGeneral Equilibrium (¥ nodel.

It examnes the policy inpact of exchange rate changes

(devaluation) on inportant macro-economc aggregates of the

econony. The need for a proper integration of nonetary and trade

sectors in analyzing the effects of devaluation is enphasized.

The nodel takes into account sonme of the institutional features

of the Indian econony such as foreign exchange rationing,

export subsidies, inport restrictions, etc.
The following are the specific objectives of the present
st udy:

(i) To examne critically the deval uation concept, the najor
approaches using this concept and the |inkages between trade
and nonetary sectors,

(iit) To review the existing nodels |inking devaluation, trade
bal ance and inflation using nonetary approach with a view to
identify a suitable nethodol ogy and nodel for anal ysing the

current BCP crisis,



(iiti) To identify the determnants of demand for real cash
bal ances, export supply, inport demand and India s trade
bal ance,

(iv) To analyze the effect of devaluation on trade bal ance, BCP
and inflation in a theoretically consistent C&E franmework,

(v) To examne the usefulness of devaluation as a policy
| nst r unent

to inprove trade bal ance and BOP, and

(vi) To undertake policy analysis involving hypothetical policy
changes I|ike devaluation, credit control, reduction in
subsidies, inport tariffs, and increase in export denand
el asticity.

1.3. JUSTI H CATI ON G- THE STWDY

Earlier studies nmade use of nodels in which devaluation as
an instrunent to study problens relating to Trade Bal ance (TB
and Balance of Paynents (BOP) and focussed on how deval uation
affects output, prices, TB, noney supply and other related
nacr o- econom ¢ vari abl es. They can be grouped into three broad
categories viz. elasticities, absorption and nonetary approaches.
These approaches nade certain theoretical and enpirical
propositions which were tested while analysing the effects of
devaluation on TB and BCP using both multi-country as well as
country-specific data. | nprovenent in the availability of
reliable data and the econonetric techniques pronpted the growh

of literature 1In this area. Both nacro-econonetric and

10



conput abl e general equilibriumnodels were used in these studies.

The LDG having simlar BCOP problens started adopting these
nodel s  strai ght anay. Though it may sound too strong a
proposition, yet, the fact remains that these approaches were
developed in the advanced industrial countries to suit their
economes. These nodels are unable to explain the behavior of
LDGS' BOP crises mainly because these economes have an
altogether different institutional background and also because
the principles that guided the trade pattern of advanced
countries cannot directly be applied to these LDC economes. The
three approaches were also tested using Indian data and it was
found that none of them in isolation was capable enough to
explain the nature and behavior of our external sector. Due to
the non-availability of an ideal nodel for the Indian econony,
as a justification, one can adopt a closely related nodel and
nodify it to suit the econony. To analyse the BC(P crisis in
India, one needs to consider Indias structural rigidities,
devel opnent priorities and the conflicting objectives in our Five
Year plans. Further, the non-synchronization of industrial and
trade policies wth built-in adhocismcalls for a pragnmatic and

careful approach in analysing the BOP crisis situation.
Wth the above objective, we examne in sone detail the

deval uati on concept and the related issues. Then, a critical

review of the existing works is undertaken to identify the gaps

11



and choose a suitabl e net hodol ogy for the present study.

1.4. DATA SOURCES AND ORGANI ZATI ON OF THE THESI S
The data required were collected fromvarious issues of the
foll ow ng sources:
(i) Report on Currency and Fi nance
(i1) International Financial Statistics
(Hi ) National Account Statistics

(iv) Reserve Bank of India Bulletins

The di ssertation IS or gani zed i N t he fol |l ow ng
manner : Chapter 1 contains a review of the trade policies in the
| ndian context, Chapter 2 discusses the devaluation concept,
theoretical approaches to devaluation and trade and nonetary
sector linkages. Chapter 3 reviews the enpirical studies on
deval uation, trade balance and inflation. Chapter 4 presents the
net hodology of this present study. GChapter 5 contains the
enpirical results and Chapter 6 consists of policy analysis and
concl usi ons, chapter 7 gives summary, conclusions and |[imtations

of the study.

12



CHAPTER 2
DEVALUATI ON, TRADE BALANCE AND | NFLATI ON

Before anal ysing the concept and effects of devaluation, a
briefreviewof International nonetary systens is given. This will
enabl e us to know how the external paynents were adjusted and the
revolution of devaluation as an instrument to reduce the

i nbal ancesin the external sector of an econony.

2. 0. | NTERNATI ONAL MONETARY SYSTEM

This part traces the evolution and growth of international
nonetary system This helps to know how the external trade and
paynents adjustnents occured. Wth the expansion of trade anong
nati ons, the issue of BCP adjustnent probl ens have been acquiring
prom nence. The international nonetary system had been changi ng

fromtine to tine to address the trade and paynents probl ens.

The historical developnent of the international nonetary
system can be divided into the follow ng periods, nanely, old
Standard, ol d Exchange Standard and Managed Exchange Rates wth
Centrally (reated Reserves.

Qld Standard: The basic theoretical nodel depends on the

assunptions that were nade in classical economc theory and

general equilibrium analysis: viz, the econony operates under

13



conditions of perfect conpetition, prices and wages are perfectly
flexible, there is always full enploynent of resources, noney is
held only for transactions purpose, and noney supply consists of
entirely gold. The discussion proceeds in terns of two-country
world, where there is neither technical change nor economc
growth and no autononous capital novenents between the two

countri es.

Under these conditions, the quantity theory of noney hol ds.
This nodel 1is used to analyze nore often the process of
international adjustnents under the gold standard. The nost
promnent sources of disturbances to international equilibrium
were natural or nan-nade catastrophies which reduce the national
output during a given period of tine. This results in increase
in donestic price |level, which induces foreigners to reduce their
purchases and donestic residents to increase their purchases
abroad, leading to a paynents deficit and an outflow of gold. As
a result of reduced stock of noney in the econony, the price
level falls and the size of the deficit in the follow ng period
IS reduced with the national output remaining at its catastrophy
reduced level; the deficit, gold losses and the price reductions
continue in the subsequent periods until the prices reach a |evel

where the paynents inbal ance is zero.

This basic nodel is applicable in nodified form to the

expl anation of adjustnents to cause paynents disequilibrium other

14



t han nat ural catastrophies, such as changes in technol ogy, shift
of capital, donestic inflation due to excess spendi ng and ot hers.
In all cases the resultant deficits are cured by donestic prices
reductions, which the gold losses bring about automatically in

t he manner descri bed.

The principal advantages of the system include: an
expect ati on of long run price stability anong all countries,
inplicit in the analysis of the gold standards financial

nechanism iIs a beneficial flow of real I esour ces, and it

functions w thout any governnent intervention.

ol d Exchange Standard: It had evolved formthe gold standard but
differs from it nost basically in that wunder its operation
international reserves consist of both gold and convertible

nati onal currencies.

The features of this system include world; (a) consists of
many countries, one of which is called 'banker' and the rest of
which are known as 'others', (b) all countries are assuned to
have fixed exchange rates and independent nonetary and fi scal
systens and thus they have the need to hold international
reserves for settlenment of paynent inbalances. This has not been
based on an explicit agreenment anong nations, but represents the
outcone of historic evolution. However, the system was quite

successful for a nunber of years from the point of enconom sing
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on gol d, due to several shortcomngs, and the 1960 Dollar CGisis
led to a systematic proposal for the reformof the gold exchange
st andar d.

Managed Exchange Rates with Centrally O eated Reserves: Wth an
international agreenent at Bretton Wods in July 1944, the |M
was created. The problem of conpetitive deval uation was tackled
by an agreenment, that nenber countries should adhere to the
mai nt enance of parity exchange rates. These rates were decl ared
and registered legally wth |IM- and every country commtted
itself to maintain them and changes in parity greater than 10%
could be undertaken only with concurrence from the | M. After
the first dollar crisis of 1960, the difficulties inherent in the
gold exchange standard, Triffin (1968) devel oped the theoretical
case for enabling the M- to create centrally owned international

reserves (4R s).

The crucial weakness of the Bretton Wods system was the
absence of an efficient BCOP adjustnent nechani sm Because of
conti nuous changes in the underlying variables determning BCP
relations- relative national | ncone, price |evels, t ast es,
technology, interest rates and so on, disequilibrium in the BCP
continued to be a normal phenonenon. But for any country, BCP
disequilibrium of t he deficit variety cannot per si st
indefinitely. The ability to sustain a deficit is based on the
anount of international reserves that the country possesses. The

princi pal types of adjustnent nechanisns include (a) changes in
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relative national incone or price levels, (b)) novenents in
exchange rates and (c¢) inposition of direct controls over foreign

exchange transacti ons.

The Bretton Wods system generally, outlaws the enpl oynent
of direct controls. This leaves only changes in incone or prices
or interest rate changes as possible nethods of adjustnent.
However, a basic principle of the systemwas that exchange rates
were to be held stable unless a 'fundanental disequilibrium

warranted exchange rate adjustnent.

Al though several exchange rate adjustnents were in fact
adopted by various nenbers of the IM- prior to the break-down of
the systemin August 1971, the general tendency was for countries
to resist adjusting exchange rates until forced by adverse BCP
| evel s. The exchange rate adjustnent problem was further
seriously conplicated by the inability of the US to change
effectively the international value of the dollar. By 1971,
followng the collapse of the Bretton Wods system the nenbers
of IM- are no longer conpelled to state and mai ntain par val ues
for their currencies. | nstead of stable but adjustabl e exchange
rates, a system of floating exchange rates has cone into vogue

anong naj or trading countries.

Experience wth managed floating during 1973-78 has shown

that the advent of float rates in 1973 was an unpl anned and adhoc
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reaction to the collapse of Bretton Wods system The result of
this new system was wi de and frequent fluctuations in exchange
rates and excessive instability in the international trade and
i nvestnent. The structural shock of oil price increase has led to
world wide inflation with divergent rates of inflation anong
nations followed by deep recession in 1973-75, and large scale

capital novenents.

The work on reformng the above system began and an
agreenent on the proposed nodifications to the exchange rate
regine, the role of gold and SR was reached. Accordingly, the
menber countries of |IM collaborate with the Fund and other
menbers to ensure orderly exchange agreenents. Special prograns
|i ke conpensatory financing are devised to support menber
countries for the purpose of buffer stock financing to stabilize
coomodity prices through international agreenents. Extended and
suppl enentary financing facilities were operated by the Fund to

menbers w th BCP probl ens.

2.1. CONCEPT O DEVALUATI ON

Deval uati on neans a reduction in the exchange rate or val ue
of a country's currency in terns of foreign currency. It is
viewed as a nethod of inproving country's conpetitiveness. It
renders donestically produced goods nore attractive abroad, while
maki ng foreign goods less attractive at hone. This shift in the

attractiveness of traded goods causes the level of exports to
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rise, and the level of inports to fall, there by leading to an

| nprovenent in trade bal ance.

The necessity of devaluation arises when the currency of a
nation continues to be over valued. Thus, it is used as a
corrective action. Wen the nomnal exchange rate is held fixed
or adjusted too little in response to over expansion of donestic
noney supply, or increases in inport or donestic costs, or the
donestic inflation out-paces the foreign inflation, devaluation

i s undertaken sooner or | ater?’.

The adoption of a new and lower parity of exchange rate
occurs when a country has a consistent deficit on trade account,
is building-up debits, increase in donestic inflation making
exports internationally unconpetitive, industrial inefficiency

and i nproper nmanagenent of the econony.

A country's foreign exchange system can be used to pursue
objectives |like clearance of the forei gn exchange narkets, foster
industrialization, inproving terns-of-trade and raising revenue

for re-distribution of incone anong broad cl asses.

International capital flows and foreign trade play a najor

'See Fisher (1977)
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role in all economes, nore so, in devel oping countries; as the
probl ens of industrialization have al ways been |inked to probl ens
of trade. The instrunents of trade policy had been used both for
purely trade related goals but also as tools of overall

devel oprrent pol i cy.

In the context of flexible exchange rate nodel, foreign
exchange is seen as a resource |like any other good and the demand
for it always equals to its supply. The exchange rate as a price
of foreign exchange clears the denmand and supply in foreign
exchange market just as comodity prices are allowed to clear

comnodi ty narkets.

However, in many devel oping countries the acute shortages of
forei gn exchange had been a recurring problem This problem was
di scussed in devel opnent planning literature in the framework of
"‘two-gap’ or 'multi-gap’ nodels. These nodels assune fixed
i nput -out put coefficients and limted possibility of expansion of
exports. This results in a foreign exchange shortage which

beconmes a constraint on growh.

The neo-classical response to the structuralist view is in
terns of role of relative prices and in particular exchange rate
adjustnent as a neans of overcomng any foreign exchange
shortage. They argue that the foreign exchange gap reflects the

over valued real exchange rate and if the exchange rates were
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all owed to adjust the foreign exchange narket, there would be no
f orei gn exchange gap.

However, the experience of devel oping countries reveal that
it is a difficult task to achieve or restore equilibrium in
forei gn exchange narket by raising the effective exchange rate.
As was argued by Kruger (1978), the typical pattern of adjustnent
policies often involves an unsuccessful deval uation followed by a
return to various forns of foreign exchange rationing.

The reasons for a country to face a foreign exchange crisis
may stem from fiscal and nonetary policies resulting in an
inflation above that of world inflation which leads to an
appreci ation of real exchange rate and excess demand for foreign
exchange and ultinmately leading to bal ance of paynents problens.
A shortage can also occur due to an exogenous change in the
country's terns-of-trade. Depending on the intensity of the
problem a variety of neasures are adopted like, letting the
exchange rate float until the excess demand for foreign exchange
di sappears, or it nmay keep the exchange rate fixed and attenpt to
adjust by borrowing or it can devalue its currency or ration the
forei gn exchange expenditure.

Hstorically, the analysis of devaluation was centered

around the potential incone and enpl oyment effects® . It had been

2See Robi nson (1947)
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seen as a nethod of i nproving the country's expor t
conpetitiveness. During 1930s, nations facing with donestic
pressures decided to devalue their currencies in the hope of
alleviating donmestic pressures. Thus, the theoretical works
reflect the pro-enploynent bias concerning the effects of

deval uati on (Joan Robi nson, 1947) .

After the setting-up of |IM, devaluation 1is encouraged
whenever a country's international paynents position is in
‘fundanental disequilibrium whether that disequilibrium is
brought about by factors outside the country or by indigenous
devel oprent s. As the neasure is politically disfavoured,
governnments kept it as a last resort after adopting several
partial substitutes. There were over 200 deval uations occurred
during 1947-70 and many took place in the years of postwar

re-adjustnent, especially in 1949.

Deval uation in the context of a developing nation is nore
conplex than a sinple adjustnent of exchange rate. The exact
nature of disequilibrium is inportant in analyzing deval uation
and care should be taken to study other adjustnments as well that
acconpany devaluation. Broadly, one can find four types of
deval uati on packages (see Kueger, 1974):

(a) straight devaluation (discrete change in principal exchange
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rate),

(b) devaluation with a stabilization program of contractionary
nonetary and fiscal policies ainmed at reducing the |evel of
aggregate denmand or the rate of increase in it,

(c) devaluation acconpanied by liberalization whereby inport
controls are reduced and

(d) devaluation acconpanied by partial or full wunification of
exchange rates whereby multiple exchange rates are conbi ned

into a single unified or at nost two rates.

These categories however, are not mutually exclusive. Sone
elenents of all are often present in devaluations that take pl ace
I n devel opi ng countri es.

The usual apprehensi ons expressed about the consequences of
deval uati on i ncl ude:

(i) the presence of elasticity pessimsm it may not lead to an
| nprovenent in the bal ance of paynents,

(it) it may in fact |ead to worsening the terns-of-trade,

(i1i1) by inducing an increase in donestic prices it may set in
notion wage-price spiral and lead to an erosion of
conpetitiveness that the devaluation is expected to achieve,

(iv) it may create incone distribution problens and finally,

(vy it may be politically disastrous for the governnent which

undertakes it.

The neasure of devaluation requires both judgnent and
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delicacy in handling through the transitional phase. The problem
of decline in aggregate denmand and price rise should be tackled

careful ly.

Initially, during  1945-73, countries tried to use
devaluation to maintain a stable exchange rate. Mst countries
had pegged their currencies against the US dollar. Gvernnents
were willing to buy and sell foreign exchange at the official
exchange rate. The level of reserves was an indicator to maintain
constant exchange rates. Qutflow of reserves were a sign that the
exchange rate mght have to be deval ued. Though the Bretton Wods
system saw a renarkable expansion of world trade, countries
started followng policies that were inconpatible wth
mai ntenance of constant exchange rates and consequently the
system becane crisis prone during 1960's and col | apsed in 1973.

Some countries initiated fiscal and nonetary policies to
prevent devaluations (for exanple, US in early 1960s and WK
during 1964-67). Gvernnents regard devaluation as a sign of
failure and were anxious to avoid it. Yet, when the policies
needed for an external balance (restrictive nonetary policy for
instance) clashed with the needs of donestic policy (nonetary
expansion), devaluation becanme nore attractive. Particularly
after an election, devaluation was used to blane the economc

m sdeeds of the previ ous governnents.

hce it becane clear that countries were not willing to run
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their macro-economc policies with the min goal of keeping
exchange rate stable, the rapid capital novenents led to the

col | apse of Bretton Wods system

During the flexible exchange rate regi ne, exchange rate nay
vary from day to day or even mnute to mnute. Governnents
intervention in foreign exchange narket takes place in this
system too. Usually, governnents have sone exchange rate target
and intervene to attain it. S nce exchange rate novenents affect
trade and donestic inflation, countries are unwilling to initiate
donestic policies independent of the exchange rate. They
intervene fromtine-to-time wth the hope of noving the exchange

rate in appropriate direction.

There were 109 deval uations® that were effected during the
period 1948-67. Twenty four countries devalued to the extent of
75% while thirty eight countries devalued their currencies in
the range of 40-75% The distribution of these devaluations
across continents reveals that thirty six countries were in
Africa, twenty three in Latin America, fourteen in Asia

(excl udi ng Japan) and twenty i n Europe.

S nce | ndependence, the Indian rupee was deval ued thrice.

3
Wor|l d Devel oprmrent Report (1984)
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The first deval uati on took place on the 18th Septenber, 1949 to
the extent of 30.5% This was inevitable because 75% of India's
export trade was with the countries of Pound Sterling and the
U K had devalued its currency in 1949 and so India had to foll ow
suit to retain its export trade share. The second deval uation
took place in 1966 due to the severe foreign exchange crisis and
the need for stepping-up essential inports necessitated due to
droughts. Again in 1991 for the third tine, rupee was deval ued as
the country was faced with severe foreign exchange and BCP

pr obl ens.

211 GENERAL BEFFECTS G DEVALUATI ON

(1) Expenditure switching effect: Deval uati on pushes-up prices
of traded goods. If there is full enploynent with current account
deficit, then the denand would swtch from foreign to donestic
goods and the problemis solved. But it is a very rare event. S0,
deval uation causes a two-way effect- both reduces and i ncreases
donestic demand. Wnhless neasures are taken to curtail the
aggregate demand, it results in donestic excess denmand which in
turn increases wages and wll off-set the initial positive
effects of devaluation. Devaluation nmay be effective unless it
translates into real deval uation.

The relative prices of inports also go-up as conpared to the
prices of non-traded goods. So far as the denand is concerned,

there would presunably be a substitution of traded goods by
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non-traded goods. Since inport substituting industry becones nore
profitable, diversion of resources takes place. Exports becone
nore profitable and diversion of resources from non-traded goods
sector to traded goods sector nay occur.

(2 Expenditure reduction effect: In the context of supply
constraint i.e., when output, Y cannot be increased, expenditure
(B nust be reduced for the balance of trade to inprove (TB =
Y-E) . Deval uation should be acconpanied by contractionary
nonetary and fiscal policies. Q herw se, goods for additional

exports or goods for inport substitution will not cone.

(3) Terns of Trade effect (Tolr): Devaluation leads to an
increase in price of inports in terns of the donmestic currency.
The increase in the price of exports may not be imedi ate and as
a result, the terns of trade, neasured as a relative price of
exports and inports wll tend to worsen. It is of course,
expected that additional volume of exports and reduced vol unme of
inports would neutralize this effect, so that the overall i npact
on TB is positive. But Tolr effect is significant in countries
whi ch have an inport basket of capital and intermnedi ate goods for

whi ch inport denmand is price inelastic.

(49 Real balance effect: Devaluation increases prices of traded
goods and thus contributes to inflation. Accordingly, the value
of real wealth falls. Consunption expenditure can therefore be

reduced so that additional savings ensure that the val ue of real
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weal th i s unchanged. This woul d have a positive i npact on bal ance

of trade whi ch however, nmay not be very significant.

(5 Investnent effect: Due to rise in the prices of traded goods,
profitability increases. This induces investnent in these sectors
| eading to capacity creation and nultiplier effects will operate

in the |ong-run.

(6) Capital inflow effect: This effect will occur depending on
the expectation of future devaluations. |f there is no further
devaluation, there should be an increase in capital flows into
the honme country. Wen devaluation is a part of an overall
|i beralization package, it may increase foreign direct investnent
which wll have positive effect on balance of trade in the

| ong- r un.

(7) Redistributional effect: As there is an increase in prices of
traded goods, resources nove from the non-traded goods sector to
the traded goods sector. Factors of production will be used nore
intensively in the traded goods sector to its benefit. There nay
be sone redistribution fromthe private sector to the governnent
sector. Also there will be redistribution fromwages to profits.
This takes pl ace because noney wages do not react inmmediately to
arise in prices. They either do not react, or react with a |ag.

The result is that real wages go down.
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(8) Monetary effects: Dependi ng on the way the budget deficit is
financed, the supply of noney will change. The denmand for noney
I n any case goes-up because of the higher price |evel. H gher
prices, particularly of inported inputs, leads to greater credit
requirenents to finance inventory hol di ngs. |f noney supply is
restricted through curbs on bank credit, the additional credit
requirenent may push-up the interest rate. This reduces
investment. To the extent that the real interest rate increases,

inflow of capital should fall.

(99 Qutput and price effects: The fear that the devaluation is
inflationary had been expressed several tines. But, at |east
hypothetically, it could also be deflationary. If inports are
constrai ned by exports, to the extent that a devaluation leads to
I ncreased export earnings, it permts increased inports. Thi s
could lead to a fall in the prices of inported goods. Even if
the prices of exported goods go-up, the overall effect on the
price level could therefore be deflationary. Qutput expansion or
contraction depends crucially on whether new capacity is created
or existing capacity is swtched from the donestic sector to
export sector

Several enpirical works tried to quantify the above effects

of deval uation using different nodels.

4
See Debroy (1991)
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2.2. THECRETI CAL APPRQOACHES TO DEVALUATI ON

The question of an inbalance in balance of paynments and its
restorati on had been anal yzed for the past six decades in various
ways. The earlier approaches were of partial equilibrium type
whereas recently, the focus has shifted to general equilibrium
franework; wth foreign exchange narkets seen as one of the

interrel ated narkets.

In one of the earliest works, Hunes' (1752) , described the
price-specie flow nechanism i.e., the automatic adjustnent of
bal ance of paynents deficit under the gold standard. The out-fl ow
of gold froma deficit country would reduce its noney supply and
this leads to a decline in prices and, on the other hand, surplus
country will have increased noney supply and higher price |evel.
This makes foreign goods nore expensive in a deficit country and
inports wll be nore in a surplus country. Because of changed
relative prices and real balances, people in deficit country
decrease their purchases from abroad and citizens of surplus
country increase their inports. This process would continue
until the paynents bal ance is restored.

The analysis enphasizes the need for price adjustnents
(elasticities approach of Robinson (1947)) through exchange rate
adjustnment. The foreign trade nultiplier nodel tries to anal yze

the effects of exchange rate changes on terns-of-trade and the
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conditions under which devaluation inproves the trade bal ance

(Met zl er, 1949).

The <conditions wunder which exchange rate depreciation
| nproves the paynents balance is a partial equilibrium analysis,
where all other exogenous variables except exchange rate are
assuned constant i.e.,'ceteris paribus' <clause, and consequently
the inpacts defined were 'partial' in nature. Infact, the change
in the paynents bal ance directly determned by the exchange-rate
variation influences, anong other things, national incone and
the stock of noney. The rate of changes in noney stock and
donestic prices are ignored in the partial equilibrium analysis.
The elasticities approach suffers from the assunption that the

i ncones and prices of all other goods remai n constant.

There were sone attenpts to introduce the possibility of
I ncone or price changes into the elasticities approach (d anent,
Pfister and Rothwel |, 1967). This approach could not be used as a

guide by policy nakers because there are conputational

difficultieswithit.

Haberger (1950) derived an expression for the change iIn
trade balance following a devaluation in a Keynesian framework.
However, this analysis also has difficulty in the enpirical

estinmati on of the paraneters.
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Al exander (1952) tried to | ook at the macro-econom c aspects
of the problem with the help of Keynesian nodel. H s
contribution, known as the 'absorption approach’ was the najor
devel opnent to anal yze the effects of devaluation. Starting wth
an accounting identity, that a paynents deficit is nothing but
the difference between country's incone and expenditure, he
highlighted the role of mnacro-economc factors on analysis of
deval uation and anal yzed the effect of devaluation on |evels of

absor pti on and i ncone.

According to him devaluation would lead to an increase in
exports, and real incone would increase via the foreign trade
mul tiplier. Expenditure would rise wth inconme. Thus, if
devaluation leads to a snaller increase in real expenditure than
in real incone, there will be an inprovenent in trade bal ance.
This line of argunent raised the efficiency of exchange rate
policy (i.e. Mnetary and fiscal policies can be used to correct

the trade deficits) .

Absor ption approach was criticised by Machlup (1955, 1956).
In Alexander's fornulation, all quantities are in real terns
whil e froma bal ance of paynents point of view, they ought to be
in noney terns. Since it is clearly possible for the 'real' and
‘noney’ balances to nove in opposite directions, an analysis

based on real values may well be msleading from a policy
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makers' point of view The neglect of relative price effect was

al so poi nted out.

However, Al exander's contribution was his analysis of
effects of devaluation under differing cases of full enploynent
and unenploynent, and varying supply and denmand conditions.
Al exander (1959) tried to synthesize the elasticities and
absor pti on approaches. The initial effects or inpact and

secondary effects of devaluation were anal ysed.

There were sone other attenpts to reconcile the two
approaches Brens (1957) and Mchealy (1960). Brens wusing the
Leontiff input-output framework tried to analyze the effects of
deval uati on. Hs conclusion was that the efficiency of
deval uati on depends on incone and substitution effects under the

stated assunpti ons.

Mchealy (1960) felt that under conditions of unenploynent
i n a devel opi ng country, the possibility of enploynent and out put
increases leads to an inprovenent in the trade bal ance. He
hi ghlighted the inportance of cash balance effect. A change in
relative prices leads to a decline in real cash balances and,
therefore, decreases the absorption. The role of noney and
nonetary policy in the anal ysis of deval uati on was suggested. in
particular, he argued that Keynesian neutral nonetary policy

(fixing interest rates) wll nullify the effect, while the
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orthodox neutral policy (fixing nom nal noney supply) wll mnake

It a success.

The debate on the synthesis of the two approaches led to the
recognition of role of noney. Meade (1951) in an el even equation
nodel tried to include nonetary variables. Noting that Made's
analysis is sone what restrictive, Tsiang (1961) tried to see the
role of noney supply in cases such as (@ Internal bal ance being
assuned, (b) Keynesian neutral nonetary policy and (c¢) QO thodox
neutral nonetary policy are assuned. Further, the fact that
nmoney incone, real incone and real output are different in an

open econony was explicitly taken into account.

The attenpts to introduce noney into the analysis of the
bal ance of paynents using general equilibrium nodels was started
with the significant contribution of Hahn (1959) . The standard
two-country, two-goods nodel was wused into which tw fiat
currencies were introduced. It was denonstrated that in the nodel
wi thout noney, there were two alternative sufficient conditions
for the BCOP to inprove when the terns-of-trade deteriorates.
These are: (1) the sum of marginal propensity to spend on
i mports shoul d exceed unity and (2) the two goods shoul d be gross

substitutes in the world narket.

After the introduction of noney into the analysis, t he
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result obtained was: "Assumng that the goods narket to be in
equi libriumboth before and after a change in the exchange rate,
the bal ance of paynents of country-1 will change in the sane
direction as the price of currency-2 in terns of currency-1
changes provided all goods and currencies are gross substitutes”
(Hahn 1959, p.117). As a special case, if a small country
devalues its currency so that its bilateral terns-of-trade cannot
change, then devaluation necessarily inproves trade balance

regardl ess of whether or not goods are gross substitutes.

Kenp (1962) obtained simlar results as that of Hahn, wth
an addition of role of real balance effect in the actual
adj ustment and nechanics of the process. In snmall country case,
the balance of trade always inproves wth devaluation. The
direction of novenent of terns-of-trade was found to be
i ndependent of the result on the balance of paynents. This
inplies that gross substitutability is sufficient to have a

successful deval uation regardless of terns-of-trade.

Pearce (1961) introduced the role of non-traded goods in the
adj ustment process of bal ance of paynents theories. Deval uation
W ll cause the price of honme goods to fall relative to traded
goods and this results in a shift in production away from hone
goods to traded goods. In full-enploynent, wth no change in
output, this requires a cut in real expenditure. For a

devaluation to inprove trade balance, the follow ng conditions
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are required:

1. "A cut in noney spending equal to
a. the trade bal ance i nprovenent pl us
b. the noney equivalent of the real gain or loss due to the
change in the terns-of-trade
c. the noney equivalent of any change in tariff revenue due
to the change in terns-of-trade.

2. A fall in the price of non-traded goods relative to that of
traded goods.

3. Sone change in the real terns-of-trade which nmay be positive
or negative. This will be snmall relative to the effect in
2" .
Kruger (1974) had shown that the change in relative prices

inplies a drop in real incone at full-enploynent and therefore a

decline in real consunption.

The introduction of non-traded goods nakes the nodel
conplete and its working much clearer and did not alter the basic
result obtained by Hahn (1959) vi z, the bal ance of trade inproves

with a devaluation if all goods and noney are gross substitutes.

The general consensus on the elasticities-absorption debate
was that it led to a rediscovery of the role of nonetary factors
in balance of paynents adjustnent process. As a result of the
works of Hahn (1959), Johnson (1958), Mchealy (1960), Muindel
(1968), Tsaing (1961), another najor and new approach in the
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anal ysis of paynents issue called 'nonetary approach' had
ener ged.
2.3. MONETARY APPROACH TO DEVALUATI ON

The succession of approaches (sumarized in Johnson 1976Db,
1977b) to the theory of balance of paynents adjustnent process
led to the energence of nonetary approach during 1970s as an
alternative to the elasticities, absorption and other Keynesian

appr oaches.

The role of noney in the adjustnent process originated in
the works of Polak (1957) and his associates at the IM- and al so
in the works of Mindell (1968, 71), and Johnson (1972). The
anal yses of Branson (1975a, 1975b), Frankel and Johnson (1975,
1976a, 1976b, 1977a, 1977b, 1977c), Ronberg and Heller (1977),
Wiiteman (1975), Dornbusch (1973, 1974, 1975), Missa (1976a),
Rodrigei z (1976) and Swobade (1973) refer to fixed or adjustably
pegged exchange rate regine. For floating exchange rate regine,
the studies include Mhorman (1976), Isard (1978), Dornbusch
(1976), Frankel (1976b) Hunphrey (1977) and Miussa (1976Db).

The historical devel opnent of balance of paynents theory
(described in detail in Johnson 1977) conpares the Hunes
price-specie flow nmechanism and nonetary approach. Descri bi ng
the other approaches in sequential nmanner, it explains the
nonetary approach in detail. The basic proposition is that

bal ance of paynents disequilibriuminvolves an inflow or outflow
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of international noney and hence nust be treated as a nonetary
phenonenon and requires application of tools and concepts of
nonetary theory (Frankel and Johnson eds 1976).

Monet ary approach in the context of fixed exchange rates can
be summarized as follows: According to nonetary approach, the
relati onship between the denmand for and supply of noney is a
cruci al determnant of bal ance of paynents. It is treated as a
stock (and not flow over a given tinme period. The approach rests
on the basic principle that for any country over the long run,
there exists a stable denmand function for noney as a stock, i.e.,
denand for noney is a stable, linearly honogeneous function of

real 1 ncone.

Supply of nomnal noney is the product of noney nmultiplier
(m and the nonetary base (high-powered noney). The multiplier,
which represents the extent of multiple credit creation is
sonetinmnes assuned to be either const ant or does not
systematically change in response to changes in nonetary base.
The nonetary base has two conponents- donestic credit (D and
international reserves (R. The latter is donestic currency val ue
of international reserves of the governnent and central bank.
This R can be increased or decreased by any inflow or outflow of
reserves when the balance of paynents is in a surplus or a

deficit. It can also change with exchange rate vari ati on.

In line with these concepts, M is used as the noney concept
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(though sone use broader definition of the noney supply)e The

money market equilibriumis described as M = m (DR.

The crucial thing in nonetary approach is that it identifies
bal ance of paynents disequilibrium wth adjustnents in noney
nmarket. The rel ationship between denmand for and supply of noney
is inportant in this analysis. They postulate that there is
always a tendency towards the stock equilibrium in the noney

mar ket .

For sinplicity, assumng constant multiplier (n), changes in
money denmand (M) and domestic credit (D are the active
variables that can pull the noney market out of equilibrium
Therefore, changes in R international conponent of nonetary
base, that restore or naintain noney narket equilibrium under
fi xed exchange rates. Such changes in R constitute bal ance of

paynents deficits or surpl uses.

Depending on the role of noney i.e., whether treated as
asset or wealth, the nonetary approach nodels can be grouped into
two categories, viz., Mnetarist literature and Portfolio bal ance

|iterature.
In the nonetarist literature, the analytical techniques

i ncl ude both nacro-economc growh nodels (Dornbusch (1971),

Frankel (1971), Frankel and Rodi nguez (1975), Johnson (1972) and
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Purvis (1972)) and Hahn type WAl rasi an conparative static nodel s
of whi ch Dornbusch (1973a, 1973b) are the nost representati ve.

The useful ness of Hahn type WAl rasian nodel lies in the fact
that it enables the investigation of the direction of changes in
the terns-of-trade that acconpany a devaluation and the role of
non-traded goods in the adjustnent process. Dornbusch (1973b)
analyses the inpact of a change in a control variable and the
| ong-run effects of such changes focusing on bal ance of trade

rather than on the overall bal ance of paynents.

The major conclusions of these two types of nodels in the
nonet ary approach seemto be identical. They include (i) in the
| ong-run, devaluation has no lasting inpact on the bal ance of
paynent s, (it) in the short-run, Kenp (1970), Kruger (1974)
found that equi-proportional devaluations and decreases in the
nomnal noney supply have equal inpacts on the balance of
paynents, (iii) devaluation inproves trade bal ance and overall
bal ance of paynents in the short-run, (iv) Frankel and Rodi nguez
(1975) showed that devaluation leads to a short-run surplus in
the capital account and a deterioration in the debt service
account , (v) introducing non-traded goods into the nodel,
Dor nbusch (1973b) confirmed the results of Kenp and Kruger that
the relative price of the hone goods declines in the devel opi ng

country in the short-run, thus leading to a shift in production
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away from hone goods to traded goods.

John Kyle (1976), tried to reconcile the elasticity and
absor pti on approaches to paynents anal ysis using an open econony
nodel . Traditional nethod of extending mnacro-economc nodel to
deal wth trade problens was considered inadequate. A nore
conplete nacro-economc nodel which included production and
nonetary sectors along with real variables was specified. This
nodel was then used to anal yze the short-run inpact of exchange
rate changes on output, enploynent and bal ance of paynents. It
was shown that under Keynesian unenpl oynent, a deval uati on m ght
| ower the level of enploynent and output even if it succeeds in
inproving trade bal ance, wher eas under t he d assi cal
full -enpl oynent situation, a devaluation would always |ower the

| evel of output and enpl oynent.

Connolly and Taylor (1979) analyzed the application of
nonetary approach to devel oped and devel oping countries. They
conpared the results for 17 devel opi ng and 10 devel oped countries
that had changed their exchange rate regines during 1959-70. The
relationship between foreign reserves and donestic credit was
also examned. Relative and absolute changes before and after

deval uati on were anal yzed.

Sunderajan and Bhole (1988,89) have tried to test the

nonetary approach to devaluation in the Indian context. The
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rel ati onshi p bet ween BOP and forei gn prices, exchange rates, real
i ncone and donesti c assets was exam ned. The effects of donestic
assets on the BCP and vice-versa were also anal yzed. Foll ow ng
Connol Iy and Taylor (1976), the above rel ationships are esti nated
in three functional forns for the period 1960-61 to 1984-85 on
annual dat a. The broadconclusion is that the perfornmance of the
nonetary nodel is not satisfactory and the changes in BCOP cannot

be explained solely wth a nonetary nodel in India.

2.3.1. RELEVANCE O MONETARY APPROACH TO DEVELCPI NG GONTR ES

Rol e of denmand for and supply of noney has been an inplicit
feature Iin nost attenpts to analyze BOP over the past five
decades with traditional tools of value theory. Denand and supply
schedules and their elasticities occupied center stage during

1920s and 1930s.

| n devel opi ng countries where inflation rates wdely differ,
to examne the causality between deval uation and inflation, given
the donestic credit level, all other things being equal, requires
fi xed exchange rate adjustnent through deval uati on over tine. The

5
process has an inpact on bal ance of paynents

5
See Edwards (1987)
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Bal ance of paynents is viewed essentially as a nonetary
phenonenon and the nonetary planners' responsibility lies in the
orderly grow h of noney supply. Mnetary approach provides sinple
enpirical framework for policy evaluation. It aggregates current
and capital account and focuses on denand and supply of noney and
their consequent influence on reserves position. It argues
further that a devel oping country can naintain a negative current

account bal ance, yet pronote balance of paynents stability by

attracting capital I nfl owns. This hypothesis has a special
relevance in the sense that, through appropriate nonetary
managenent, it is possible to create a stable clinate to attract

foreign exchange and utilize it for devel opnent programmes. The
reserves accrued to capital account may be utilized to off-set
current account inports. The policy prescriptions of this
approach are sinmple and credit control can be used as an
i nstrunment of nonetary managenent. The neasurenent of equilibrium
adj ustnent values of prices, output and foreign reserves to a

policy change in credit will becone nuch sinpler.

2.4. LI NKACGE GF TRADE AND MONETARY SECTCRS

Various approaches to devaluation tried to examne the
effects of devaluation on trade bal ance and bal ance of paynents.
The el asticities approach concentrates on trade elasticities and
the absorption approach tries to explain the effectiveness of

devaluation in terns of total expenditure and incone, while the
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nonetary approach, on the other hand, analyses the role of

nonetary factors in the anal ysis of deval uati on.

Wi | e t he elasticities appr oach post ul at es t he
Marshal | -Lerner condition for an inprovenent in the trade bal ance
to occur, the absorption approach highlights the need for cutting
down the aggregate denand. The nonetary approach believes that
devaluation wll only have a transitory effect. Synthesis of the
first two approaches has led to the nonetary approach. However,
the inter-linkages between the trade and nonetary sectors had not
been clearly established. The influence of nonetary variables
i.e., the supply of and demand for noney on trade vari abl es coul d
be analyzed with the help of an integrated nodel. Such a nodel
can incorporate an additional Ilink between trade and nonetary
sectors t hr ough a new variabl e cal |l ed t he ' nonet ary
disequilibriumvariable' derived fromthe estinmated noney denand
function. This variable is used in exports and inports functions

to capture the effect of nonetary variables on trade vari abl es.

The policy of devaluation has a nmulti-faceted effect. It not
only influences the trade flows but also affects the nonetary
sector. It affects inports, exports, price level, noney supply,

output etc. One can analyse its influence in detail.

2.4.1. DEVALUATI ON AND TRADE BALANCE



The question as to whether devaluation inproves trade
bal ance (TB) or not has been debated for the past four decades.
The | evel of trade bal ance after deval uation could be traced with
the help of a J-curve , i.e., the TB nay deteriorate first and
an i nprovenent may come about later. This proposition is based on
the enpirical observation t hat trade flows require sone

time-lags to adjust to a change in the exchange rate.

In other words, at the tine of deval uation, the econony (TB
is at the left nost point on the J-curve. Soon after deval uati on,
current account may worsen as the econony travels to the bottom
of the J-curve. This may occur because inports had been
contracted and need to be paid in foreign currency. The val ue of
inports rise in donestic currency as foreign currency becones
nore expensive due to devaluation. The increase in the val ue of
exports will be slow As the value of inports decreases and that

of exports increases, overtine, the current account wll i nprove.

Enpi ri cal studies pertaining to both developed and
devel opi ng countries have, however, thrown-up m xed evidence.
the occurance of J-curve phenonenon, in the short-run, the
exi stence of J-curve inplies that the forei gn exchange narket may
be unstabl e in the absence of capital nobility. The nature of the
capital account need to be considered for the anal ysis of effects

of exchange rate changes.
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2.4.2. DEVALUATI ON AND | NFLATI ON

Deval uations are generally feared and postponed for |ong

periods. It 1is wundertaken wusually as a last resort. The
potential inflationary effects of a devaluation are wdely
debated and analyzed enpirically. Monetarists argue that

inflation is basically caused by excess denand from the nonetary
expansion while the structuralists contend that inflation is

caused by the structural and supply rigidities in the econony.

The relation between devaluation and inflation is based on
the relative price and trade effects of devaluation. Deval uation
raises the relative prices and production shifts in favour of
traded goods sector and, therefore, raises the relative donestic
price of traded goods. To the extent that traded goods formthe
conponent of workers  budget, devaluation reduces their
consunption, forcing a reduction in real wages. |If higher noney
wages are denmanded by the workers, this creates a spiral of high
prices, further wage denands and so on. Therefore, nom nal
deval uation may result in price rise and reducing the effective

rate of deval uati on.
The inplications of nonetary approach to bal ance of paynents

are viewed as self correcting and as such no policies are

required, and nmay even be ineffective except in the short-run.
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The only possible long-run renedy to a BCP deficit is reduction

inthe rate of credit creation.

It is viewed that devaluation can have an inpact only
through possible effects on the denand for and supply of noney.
This effect nust cone through the increase in donestic prices
caused by the downward adjustnent in the exchange rate. The
change in the relative prices of traded and non-traded goods
|eads to an increase in the donmestic general price level. This
I ncreases the demand for nom nal noney bal ances which is a stable
function of noney incone. If that stock demand is not satisfied
from donestic credit expansion, an inflow of noney from abroad
wll take place, producing a balance of paynents surplus and,
therefore, a gain in international reserves. The real donestic
bal ances will be reduced because of devaluation and residents
wWll be forced to restore them through international credit or
coomodity markets. However, the resulting bal ance of paynents
surplus continues only until the stock noney narket equilibrium
is restored. That neans the effects of devaluation are strictly

transitory.

In the long-run, devaluation has no effect on real economc
variables and it nerely raises the price level. The only
condition postulated is that a reduction in real cash bal ances
(caused by devaluation) would produce a reduction in real

expendi tures or absorption, out of a given real incone.
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This real bal ance effect is supplenented by an increase in
the donestic currency prices of traded goods rel ative to those of
non-traded goods. A resource shift from non-traded to traded
goods industries may occur. Inflationary expectations are
incorporated into the floating exchange rate determnati on where
as it is omtted in the analysis of fixed exchange rate case

(except to the extent that inflationary expectations affect the

demand for noney).
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CHAPTER 3
REVI EW OF LI TERATURE

A review of sone of the inportant studies relating to
deval uation and its effects iIs presented here. These are grouped
into three categories viz, (i) studies relating to deval uation
and trade balance (J-curve phenonenon) (ii) devaluation and

inflation and (iii) devaluation studies in the Indian context.

The effects of devaluation on trade bal ance and bal ance of
paynents were analysed in the form of country-specific and
multi-country studies. The pattern of adjustnent of trade bal ance

in response to a devaluation was terned as J-curve phenonenon.

The rel ati onship between devaluation and inflation is based
on the relative price and trade effects of devaluation.
Deval uati on changes the relative prices and production shifts in
favour of traded goods sector and, therefore, raises the relative
donestic price of traded goods. Therefore, nomnal devaluation
may result in price rise. Mnetarists argue that inflation is
basically caused by excess denmand comng from the nonetary
expansion while the structuralists argue that inflation is caused
by the structural and supply rigidities in the econony.

3.0. EFFECT CF DEVALUATI ON ON TRADE BALANCE

R chard Cooper (1971) analysed 24 deval uations undertaken

during 1959-66 in 19 developing countries. He examned the

49



one-year change in the |evel of foreign exchange accounts from
the year of devaluation to the following year and found that the
i mpact was consistent with the theories that expect both current
account and bal ance of paynents to inprove. The drawbacks of the
study, however, include (a) the non-reporting of foreign accounts
for later years, thus naking it inpossible to determne whether
the inprovenent was a tenporary or pernmanent one, (b) other
inmportant variables like government policy on credit were not

included in the anal ysis.

In an attenpt to overcone the short-comngs of the Gooper's
analysis, Qnnolly and Taylor (1972) estinmated the relationship
bet ween bal ance of paynents and rate of donmestic credit creation.
Percentage change in net foreign reserves in the year after
deval uation was regressed on the rate of donmestic credit
creation in the year follow ng devaluation. It was found that (i)
higher the rate of devaluation, greater was the inprovenent in
foreign exchange reserve position and (ii) higher the rate of
donestic credit expansion follow ng deval uation, snaller was the

| nprovenent in reserve position.

Sone studies such as Lafer (1973), Talent (1975, Mles
(1978) have tried to see whether devaluation inproved trade
bal ance (TB) over tinme. Lafer's (1973) analysis used the tine
path of TB that included apart from the deval uing year, three

years preceding to it and three years succeeding to it. The TB
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was defined as the level of free on board (f.o.b.) exports m nus
| evel of custons, insurance, freight (c.i.f.) inports both in
foreign and donestic currency. He tried to determne whether TB,
on an average, was negative in the years follow ng deval uati on as
conpared to the preceding years. Like in other studies, the
associ ati on between TB and changes in exchange rate was exam ned
w thout including any other donestic policy neasures. The results
provided little evidence of devaluation causing significant or

sustai ned inprovenent in the TB.

The J-curve phenonenon explains possible rapid increase in
donestic activity relative to activity abroad because of the
favourable effect that devaluation is likely to generate. The
contracts already in force in specified currencies domnate the
determnants of current account at the time of devaluation. Over
a period of tine, new contracts nade after devaluation begin to
domnate and the pass-through of devaluation is effected ( Magee,

1973).

Junz and Rhonberg (1973) felt that the expansion of exports
and the decline in inports involve substantial lags. They had
identified five types of such lags and the evidence supported
lags of up to five years in the effects of exchange rate changes

on narket shares of countries in world trade.

Lafer's study was re-examned and expanded by Salent (1975
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for sone devel oped countries. The data were expressed in foreign
currency and this nodification has slightly increased the
frequency of TB inprovenent but the conclusions were simlar to
those of Lafer's findings. He extended the anal ysis to Bal ance of
Paynents (B which was defined as the changes in international
reserves mnus allocations of IR s. It was found that
deval uation inproves BCP in nost cases, wth inprovenent in the
conbi ned capital account and non-trade current account nore than
off-setting any deterioration in TB.  Thus, it appears that
deval uation clearly inproved BCP but did not seemto affect the

TB in any particular direction.

Mles (1978) examned the inpact of devaluation on TB and
BOP. The data related to 17 countries for the period 195573
i ncorporating variables such as governnent policy, high powered
noney, governnent consunption and exchange rate. In this
analysis, the ratio of exports to inports (XN was used rather
than the usual TB variable. It was tested whether there was any
significant increase in the average value of X M follow ng
devaluation. 'Dfference of neans test (t-test) was perforned to
det erm ne whet her the average val ue of X M before deval uati on was
statistically different from the average value of XM after
deval uation. The results show that deval uati on had not caused any
faster increase in exports relative to inports conpared to the
pre-devaluation period. A simlar analysis for BCOP has shown

i nprovenent in the BCP but not in TB after deval uati on.
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Donovan (1981) exam ned twelve | M sponsored deval uations
between 1970-76 . He conpared the experience of devel oping
economes with that of non-oil exporting devel opi ng countries. It
was found that devaluations tended to inprove export growh in
the long-run, though not initially, a result consistent with the
J-curve view of export response. |nports have also grown

follow ng deval uation, but less rapidly than the exports.

Krueger (1983) had argued that the J-curve phenonenon occurs
because of exchange rate changes. After deval uation, transactions
relating to goods already in transit and under contract need
conpl etion and they domnate the short-run changes in the TB. o
the TB first deteriorates and after sone tine, during which the

elasticities have a chance to increase, the TB begins to inprove.

A nethod to detect the existence of the J-curve was
presented and applied to four developing countries by Bahnani
(1985) . The enpirical results show that despite the fact that
the Marshall- Lerner conditions were net at least for the
industrialized countries, trade balance did not inprove after
deval uation. For exanple, after the 1971 dollar deval uation, the
TB of the US deteriorated in 1972. This unfavourable effect of
deval uation on the TB was terned as J-curve phenonenon, since the
adjustnent would take sonme tine. Wsing quarterly data for the

period 1973-80 the J-curve phenonenon 1is validated. The
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mul tiplier based analysis of the effects of exchange rate on TB
was extended to include the variables such as world incone and
donestic high powered noney. A non lag structure inposed on
exchange rate supported the pattern of novenent described by the
j -curve.

The enpirical validity of DMnetarist proposition of
deval uation effects on TB were examned by Hnmarios (1985 . He
tried to inprove Mles's (1978) work on deval uati on by includi ng
both relative price and | agged exchange rate variables in the TB
equat i on. He argued that devaluation may have real effects as
well and examned two different specifications that support the

traditional view concerning nomnal and real deval uations.

Edwards (1987) applied a simlar analysis to 18 Latin
Anerican devaluations. It was found that the current account
bal ance as well as international reserves initially deteriorated

foll ow ng deval uati ons but inproved over a three-year peri od.

Perviz (1987) anal ysed the inpact of devaluation on BC(P of
el even | ess devel oped countries using the nonetary approach. The
i npact of devaluation and the growth of noney supply on the BCP
of LD were examned taking 21 independent deval uations that
occured in the 11 LDXs. The anal ysis showed that deval uati on was
successful in inproving the BOP of LDX. The growh of donestic
credit had also a significant effect on the BOP of LDGs.
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Dor nbusch (1987) tried to explain the adjustnent of rel ative
prices to exchange rate novenents wusing the industrial
organi sati on approach. Adopting a partial equilibrium approach,
given the labour costs in the respective currencies, the extent
of price adj ustnent S shown to depend on  product
substitutability, the relative nunber of donestic and foreign
firns and market structure. Equilibrium pricing nodels like the
Gournot nodel, the Dxit-Siglitz (1977)nodel and the extended
version of Dxit (1986 nodels were anal ysed. The anal ysis dealt
wth the exchange rate effects on prices and also short-term

effects of trade |iberalisation.

CGooper's work was updated by Kamn (1983). It focused on the
behavi our of key indicators of nacro-economc and external sector
performance in devel oping countries. The data on fifty to ninety
deval uations out of a sanple of 107 deval uati ons effected between
1953-83 were analysed. It was found that TB typically inproved
significantly in the year follow ng devaluation, but began to
decline again subsequently. The inprovenent in TB was also
associated with an increase in exports. The results confirned
both short-and long- term inprovenents in the BOP (indicated by
changes in reserves) after a devaluation. But they contradict
other argunents that inprovenents were associated with the
i nprovenents in current account rather than in capital inflows.
Capital inflows were found to grow nore slowy for the deval ui ng

countries than for the total sanple.
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Meade (1988) anal ysed the decline in exchange val ue of the
dollar since early 1985 The J-curve phenonenon initially was
suggested as an explanation for continuation of nomnal trade
deficits. But it was found that the negative effects of
devaluation had been small and were not a najor cause of
persistence of the US trade deficit. The US dollar registered a
sizeabl e depreciation in terns of other industrialised countries'
currencies between 1985 and the mddle of 1988. The weighted
average value of the dollar neasured against a group of ten other
countries was declined by over 40% in about two and half years.
This decline, as expected did not stinmulate exports and curtail ed
inmports and thus resulted in nomnal trade and current account

deficits.

The trade balance started inmproving only during the
first-half of 1988 through a decline in inports and a strong
grow h of exports. Thus, it was concluded that other devel opnents
in the international accounts Ilike the Latin American debt
problem large difference between the levels of exports and
inmports and lags involved in the process of adjustnent were
|argely responsible for the persistence of US trade deficits

other than the J-curve phenonenon.

Rosenweig (1988) tried to explain the slowdow in the US TB

following the dollar's 1985 peak level. The four variables that

56



i nfluenced TB viz., prices and volunes of inports and exports
were anal ysed to explain the operation of the J-curve theory. The
nature and extent of the dynamc relationship between the doll ar
value and the four conponents of TB was analysed. The study
concentrated on the precise timng and the direction of the
rel ati onshi ps. The assunptions about the tine path reactions to
the dollar depreciation that underlie the standard J-curve were
di scussed. The analysis was carried out for the period between
April 1973 and Decenber 1986 using nonthly data starting with the
floating exchange rate period. Qanger's causality tests were

performed to investigate the direction of |ead-lag relationships.

The evi dence on the dynamc rel ationshi ps between the doll ar
and the four conponents of the TB suggests a new view of the US
trade bal ance response to dollar depreciation. It showed that
i nport price pass through occurs nost clearly only after a |ag of
at least one year and that inport volunme responds wth even a
longer lag. In this view the nomnal balance of trade traces out
a 'delayed J-curve' primarily because dollar change was not
significantly reflected in inport prices for sonme nonths but it
was al so weaker. It was concluded that the initial deterioration
and the subsequent wup-turn in a J-curve pattern were del ayed,
|leading to the proposal of an alternative view the 'del ayed

J-curve'.

Mffett (1989 attenpted to test the occurrence of J-curve
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effects in the US econony for the period 1967-87. This is done by
deconposi ng the adj ustnent path into three sub-periods, viz., (a)
the currency contract period, (b) the pass-through period, and
(0 the quantity response period along wth their respective
conponents. Both the inport and export sectors were nodell ed.
The results for the inport sector were not consistent with the
J-curve theory i.e., inport prices increased in response to the
dollar depreciation wth a subsequent decline in inport
quantities. Inport own-price elasticities were found to be
i nel astic and hence inport expenditures were found to rise as a

result of dollar depreciation.

Smlar analysis for the export sector showed that doll ar
depreciation had resulted in export price rise and consequent
decline in export volune. Due to inelastic exports, export
earnings al so increased but not sufficiently enough as to off-set
i ncreased i nport expenditure. The net result of these changes was
that the Ilong-run nerchandise trade balance path typically

resenbled with that of a sine wave rather than a J-curve.

Gerlach (1989) offered a new theoretical explanation for the
J-curve phenonenon. He opined that the traditional Vview
attributes the J-curve effects to the time- price elasticities
varying overtinme and the reasons were left unexplained. In his
appr oach, quantities can adjust freely while the donestic

currency prices were believed to adjust slowy to the excess
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demand. It was shown that after a sudden devaluation, the TBis
subject to two potentially off-setting effects, nanely, a
relative price effect and an inter-tenporal price effect.
Depending on the nagnitudes of these two effects, the J-curve
may arise. The nodel wused is simlar to that of Dor nbusch,
Gonnol ly and Taylor  (1976) and analysed the effects of
deval uation under inperfect capital nobility. It was also shown
that if there is an inter-tenporal conponent in the denand for
traded goods and if traded goods prices adjust only slowy to the
exchange rate changes, J-curve nmay arise under both perfect and
i nperfect capital nobility.

The short-to-nmedium term effects of deval uation on
nmacr o-economc perfornmance in the |east devel oped countries was
anal ysed by Gylfason and Radetzki (1991). A nmacro nodel for a
snall open econony of an LDC was specified and estimated. The
effects of devaluation on the current account, G\P, wages,
enpl oynent and profits was analysed. It was found that
devaluation could be an effective tool for correcting current
account deficits in the least devel oped countries provided it
coul d be acconpanied with donestic nonetary restraint, a fall in
real wages at |east enough to prevent enploynent from declining
and sufficient inflows of foreign capital to avert a reduction in

A\P.
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Rel ati ve prices affect bal ance of trade and enploynent. A
reduction in donestic consunption of traded versus non-traded
goods and a shift in production structure occur as a result of
deval uati on. The consunption effects have imedi ate inpact, while
the production effects take longer gestation. Thus, sone
i nprovenent in the bal ance of paynents nmay occur in the short-run
but the overall inpact nmay be a contraction of economc activity
and enploynent as nonetary contraction is acconpanied wth

deval uati on (Krugman and Tayl or 1978).

A large and discrete deval uation provides an opportunity for
raising output prices by the producers. GCooper (1971) observes
that "devaluation can serve as an excuse to producers to raise
the prices of certain products where it was difficult to do
before the exchange rate change for reasons of |aw, custom fear
of public opprobrium or sinple inertia" (Qooper, 1971, pp.27).
Expectations of further changes in exchange rate nay contribute

to potential inflationary pressures.

The transm ssion nmechani sm of devaluation and inflation was
explained in Sanley Fsher (1977) for the cases of both fixed
and flexible exchange rates. The effect of devaluation on

terns-of-trade in high inflation situation was al so anal ysed.

The effect of devaluation on inflation had been the major
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concern in the devel opnent literature. GCooper (1971) gives the
transmssion nechanism in the context of LD3. The rise in
inported input prices will push-up the cost of production and
this stimulates denand for an increase in wages which wll,
inturn, increase donestic (noney) cost in a vicious circle there

by reduci ng the gains of devaluation ultinately.

The results of enpirical tests to see the | npact of
devaluation on inflation are mxed and uncertain. Wile GCooper
(1971) and Kruger (1978) have felt that devaluation may reduce
donestic prices, since devaluations are often associated wth
renoval of exchange controls, pressure on price level may be
danpened. Likew se, Krugman and Taylor (1978) anal yzed the effect
of deval uati on on aggregate denand. A decline in aggregate denand
due to contractionary nonetary policy,ceteris Paribuz, reduces

inflationary pressure over tine.

Sone studies suggest that the inpact is usually less than
one to one. QCooper (1971) in a milti-country cross-section
deval uati on study, estinated the trade-off to be 30-40%
Li kew se, Lownger (1978) in a tine series study of four
devel opi ng countries felt that the estinated effects are snaller

but significant.

Hnarios' (1987) study relating to discrete deval uati ons of

15 countries for the period 1953-73 showed that the estinated
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effect on inflation ranged fromzero to one in nost cases.

Low nger (1978) observed that |large and i nfrequent
deval uations would nore likely to generate wage-price spiral than
conti nuous adjustnents. Rodriguez (1978) argued that the price
| evel and exchange rate, both being led by devel opnents in the
nonetary sector, are endogenous with no direct causality between

t hem

Pinto (1991) suggested another inflationary channel. He
argued that the discrepancy between the free narket and official
exchange rate is a source of hidden fiscal deficit. As the
di screpancy narrows, this hidden export tax shrinks which |eads
to a conpensating increase in tax on donestic noney Vviz.,

inflation, provided new sources of tax revenue are not avail abl e.

Causality tests have been enpl oyed (Kewai, 1980) to test the
relationship between inflation and devaluation. Edwards (1986)
wth the help of a nacro-economc nodel, examned the tine-gap
between devaluation, foreign interest paynents and current
account for a group of highly indebted industrial and devel opi ng
countries. The results proved that high foreign debt and interest
paynents reduce the short- to nmediumrun effect of deval uation on
nat i onal i ncone, especially in the LD but mnmke little

difference to its generally positive effect on current account.
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Edwards (1989) found a m xed evidence on the effectiveness
of devaluation in a multi-country study. The findings included:
(i) Exchange rate policies have limted effect on real exchange
rate, success of devaluation depends on consistency between
exchange rate policy and other policies, (ii) Devaluation in the
short-run affects real exchange rates (iii) Qountries can
nmaintain stable real exchange rate, if +they follow stable
nmacro-economc policies and are not subjected to external shock.
(iv) There is a trade-off between policies ained at naintaining
under-val ued exchange rates and those ained at Kkeeping |ow
inflation. Gountries have a choice of either using exchange rate
as a nomnal anchor (hence exchange rate has active role) to
decrease or naintain low inflation or adopt an exchange rate rule
that accommodates inflation (exchange rate takes a passive role)

(for a detailed discussion refer, Corden (1977,1990)),

India devalued the rupee on 6th June, 1966. Several
i nvestigators have examned the effects of this deval uation on
the Indian econony and the opinions deferred. Sone authors have
categorically disapproved the neasure while others felt that it
was inevitable and strengthened the currency. The latter viewis
found in studies such as Vakil (1966), Ganguli (1966), and Shah
(1970). Sone studies have al so used sophisticated nodelling for

this purpose (Marwah, Telele, and Negi shi 1970, 1984, 1968)).

Shah (1970) used the absorption approach and anal yzed the
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1966 deval uation. He felt that in the short-run, the burden of
i mproving BCOP would mainly depends on exports rather than
inmports. n the contrary, the strategy focused at that tine was
on inport restrictions and licensing systemwhich tended to limt
the effects of devaluation. Thus, the policy change designed to

i nprove BCP was found to be inappropriate.

Marwah (1970) used an el aborate general equilibriumnodel to
i nvestigate the general problem of price formation and rel ated
i ssues. The inpact of devaluation in terns of gains and |osses
was analyzed. It was concluded that the 1966 deval uation had
produced sone sizeable gains on Indias BCP position. In the
process, it resulted in higher donestic prices.

Bhagavati and Srinivasan (1975 have analyzed the 1966
devaluation using both elasticities and absorption approaches.
They felt that the neasure was of |imted success because the
effective devaluation was nmuch snaller than the nom nal
deval uation. Effective deval uation would set the price of foreign
exchange by narket forces in the absence of quantitative and
other direct restrictions by the governnent. In such a situation,
the prices would be determned by free market forces that

all ocate resources optinally.

Telele (1984) wused the nonetary approach of bal ance of
paynents. The effects of donestic credit expansion on the current

account and the overall balance of paynents are analysed. The



rel ati onship between external account and GDP, as well as

domesti c and forei gn prices was al so exam ned.

Fol | owi ng 1966 deval uation, there has been sone i nprovenent
in export earnings in current rupee terns as well as vol une.
There was also a significant change in the conposition and
diversification of exports. The foreign exchange reserves
I ncreased from 1966 onwards. Export-inport ratio, considered as
an indicator of the pressure on the balance of trade, had
slightly declined initially and started increasing from 1967-68
onwards. But, this in itself could not be terned as a positive
effect of devaluation because there were other influencing
factors for this ratio to rise. These include export incentives
and external trade conditions. Donestic recession also played an
inportant role for the increase in exports. The gener al
conclusion was however, that the 1966 devaluation has been
| argely forced upon the governnent by the Ald India Consortium
The timng and magnitude were felt to be incorrect. The foll ow up
neasures seem to have neutralised partly the benefits of 1966

deval uati on.

Debroy (1991) reviewed the trends in India s foreign trade,
the BCP crisis, solutions, liberalisation in the 1980s and the
recent trade policy changes. The effects of 1966 deval uati on and
sectoral issues were analysed in terns of elasticities. Quoting a

study of Mirmani (1991) on trade elasticities, he felt that
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exports are no longer price inelastic, although the elasticity
I s higher for manufactured exports conpared to prinary products.
The elasticity of supply for manufactured exports is 14.29 which
IS much higher conpared to primary products which face a supply
constraint. O inports front al so, deval uation nakes inports nore
expensive and in terns of elasticities, it was felt that inports
are not as inelastic as one have expected . General
effects of devaluation on prices, output, investnent and J-curve

effects were al so anal ysed.

Arvind Mirmani (1991) estinmated the aggregate export and
| nmport functions for India during 1970-71 to  1985-86.
Specifically, the export function and the causative factors in
export performance were analysed. The need for the correct
specification of the function and the role of prices versus
aggregate demand in the case of inports was addressed. The degree
of commodity aggregation and the price indices to be used in the
regressions were discussed. The enpirical results show that the
price effects are stronger and significant in export and inport
demand functions for nanufactured goods. They are snaller for
primary products. S nce nanufactured exports constitute 60% of
the total exports, any exchange rate depreciation has a
substantial positive effect on balance of trade. Donesti c
inflation has a particularly strong effect on both prinary and

manuf act ured products' inports.
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Rangaraj an (1994) presented an excellent review on the
energing dinensions of India's trade policies and sone issues
relating to the nmanagenent of BOP. It was felt that the current
account deficit should be maintai ned by normal capital flows. The
steppi ng-up of exports is the key to nmai ntenance of a viable BCR.
The mnarket determned exchange rate should take the Indian
econony towards a near-equilibrium situation. Energy related
imports in TB nust be kept under control to protect the econony
from external shocks. The annual growh rate of exports at 15%
and with a change in the conposition of the financial flows, the

BOP situation can be mai ntai ned properly.

Paharia (1994) discussed the economcs of devaluation, its
effects on trade balance, inflation, terns-of-trade, and incone
distribution. A conparison of 1966 and 1991 deval uations and the
followup reforns of 1991 deval uati on were described. Suggesti ons
for the inprovenent in TB and BCOP, reducing the inpact of debt

burden, need for fiscal discipline were al so discussed.
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CHAPTER 4
CE METHODALOGY AND THE PRESENT MODEL

4.0. | NTRCDUCTI ON

A conput abl e general equilibrium (G¥ nodel, which is also
known as applied general equilibriumnodel, tries to relate the
basic notions of economc theory with policy issues of current
concer n. Uhli ke the traditional nacro-econonetric nodels, nost
of the O& nodels do not estinate but nunerically calculate the
paraneters of the nodel (Gry Macnohan 1989) . In this framework,
a researcher assunes that the structure of the nodel is correct
at a given point in time, describes an equilibrium and then

algebraically calculates the paraneters of the nodel.

The fundanental notion of general equilibrium goes back to
VWlras and the enpirical estimation starts with the Johansen's
pat h breaki ng nodel of the Norwegi an econony. Conputabl e general
equi |l i bri um nodel s which anal yze a wide variety of policy issues

have now becane one of the standard tools in sone policy areas.

Depending on their focus the existing O&E nodels fall into
four broad categories, viz (1) nodels that focus on issues of
international trade, growh, structure and incone distribution,
(20 nodels that focus on the theory of public finance, (3

multi-country international trade nodels that explore issues
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concerning the volune, and direction of trade and its inpact on
particular regions and (4) country-specific and multi-country

nodel s focusi ng on enerqgy.

The O&E nodel s are also price endogenous. Issues relating to
| nperfect conpetitive behavior, quantity and price adjustnent
| ags and w de-spread governnent intervention are conpatible wth
the O&XE franework. This essentially is an applied general

equi |l i brium anal ysis adopted for m xed narket econom es.

Two sector nodels provide a good starting point for such an
anal ysis. These O&FE nodels capture the essential nechanism by
whi ch external shocks and economc policies ripple through the
econony. They are used in the devel oping countries to anal yze the
effect of economc policy changes on the relative prices and so
on. (Consider for exanple, the appropriateness of a najor
devaluation in a country facing a foreign exchange shortage and
deficits in external accounts. This can be studied with the help
of a nodel that captures the shocks and policies relating to the
external sector of the econony. Questions like the follow ng
coul d be anal ysed:

() Wuld devaluation be effective with low export denand
elasticities and or low substitution elasticities between
domestic and inported goods (terns of trade effect)?

(b) Are supply elasticities thought to be very low? [f so, in

whi ch sectors and for what reasons?
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(c) Is the problemnore of nmacro-economc in nature i.e., does a
nom nal devaluation turn into a real devaluation ? and

(d) Does devaluation adversely affect the inconme distribution
patterns?

Theory and intuition can provide only limted help in
settling such questions. Wat is needed is an econony-w de
framework that permts an explicit specification of an econony's
working where each of these views can be evaluated. The first
task in the O&FE nodeling is to conpile a consistent data set.
hce the data are collected, an appropriate nodel can be
constructed. The structure of the nodel wll wusually depend on

the availability of the data.

The application of O&E nodels in the field of international
trade includes studies pertaining to country-specific issues
(case studies), mlti-country studies that focus on trade
relations anong nations, studies relating to B(P, deval uation and
its effects, exchange rate nodels dealing with terns-of-trade

effects, trade strategies and so on.

Anot her issue in trade policy nodelling concerns the role of
exchange rates and the related issue of international capital
fl ows. In traditional pure theory of international trade,
exchange rate changes produce no real effects. |f a nonetized
extension of a classical general equilibrium nodel were to be

used to analyze trade policy changes, noney denmand function
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appeares along wth specified |levels of national noney stocks,
neutrality would prevail in the sense that once the real and
financial behaviour of the econony were known, specifying
nati onal noney stocks would sinply serve to determne donestic
price |levels and exchange rates. Alternatively, should a fixed
exchange rate regi ne be anal yzed, one can calculate the national
noney stocks that are necessary to support the equilibrium and
achi eve the desired exchange rates. In either case there are no

real effects emanating fromthe nonetary sector.

4.1 PAST ST ES ON C&E MXDELS G TRADE

Nunerical general equilibriumtrade policy analysis started
wth the works of Scarf (1973) and subsequently these nodel s were
used to study the policy issues in the areas of public finance,
trade and devel opnent. The nmajor objective in the general
equilibrium nodels is to nake an attenpt to blend theory and
policy so as to inprove both analytical foundations of policy
evaluation work and to bring the theoretical work that already

exists in the literature nore fully into the policy debate.

Qobal trade policy issues are analyzed in multi-country
nodels, while single country nodels investigate as to how
devel opnents abroad affect i ndividual econom es. Sone are
oriented exclusively to trade policy questions. The naj or

features of the nodels are summarized in the work of Srinivasan
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and Whal | ey (1989) and cover a w de range of applications.

Anmulti- sector QX nodel for the Yugoslav econony is used
(Robinson et al 1985 to analyse sone of the internal and
external causes of the foreign exchange crises of the 1976-80
period. Enpirical results suggest that internal policy errors
were the main factors behind Yugoslavia's growng foreign

exchange crisis.

Qupta and Togan (1984) enployed separate nmulti-sectoral
general equilibriumnodels for Turkey, Kenya and India to study
the adjustnent problens confronting these countries. The effects
of Iiberal and interventionist policies on @@P and on
class-specific inconmes were analysed. Their results have shown
that liberal policies mnimsed the P losses and both
capitalists and farners are relatively better-off under these

policies, while industrial workers experienced reduced wel fare.

In Chile, a conprehensive package of reforns, |iberalised
international trade were introduced in 1977. The restrictive
| abour legislation was abolished. These reforns resulted in
significant changes in relative prices and structure of
producti on and denmand. The econony w tnessed an unprecedented
growth with declining inflation. But, by the year 1982, Chile was
seen to devel op | arge nmacro-economc i nbal ances and a sudden and

severe recession. Tinothy Condon et al (1985 have tried to
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anal yse the causes for this sudden change of events in the
Chi | ean econony during 1977-81 using a C&E& nodel. In their nodel,
the authors used real exchange rate as an exogenous policy
vari able and conpared the nodel generated growh path wth that
of the actual growh path of the econony. It was suggested that
the nacro-economc inbalances that led to the crisis in 1982 were
exacerbated by large capital inflows and appreciation of real
exchange rate that resulted from the use of the real exchange

rate as a stabilisation device.

Canvary (1986) examned the persistent trade deficits
phenonenon that occured in the developing countries in general
and for the Turkish econony, in particular after the oil price
hike of the 1970s. Hs results highlighted the prinary role
played by governnent tariff and exchange rate policies in the
creation of trade deficits. The Turkish econony provided an
exanple of contractionary devaluation. It also highlighted the
| mpor t ance of deval uati on- cum 1li beral i sati on for deficit

reduction and economc grow h.

Sneder (1986) identified the channels through which
deval uation affects the supply side of the econony. A conparison
is nade between contractionary effects of devaluation through
supply and denmand sides. He found that effects through supply
side are nore damaging than that of Krugnan and Tayl or (1978)

effects via denand side to counter inflation.
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The nodelling efforts of Chakravarthy (1973) for India' s
fifth five year plan was the starting point and, since then, nost
of the Indian nodels are in that spirit. De Janvry and Subba Rao
(1986) tried to quantify the links between governnent's
agricultural pricing policies and incone distribution. Tayl or,
Sarkar and Rettso (1984 have incorporated both price and
quantity adjustnents in their nodel of the Indian econony.
Sarkar and Kadekodi (19838) have analysed the energy pricing
policies in India. Two other OX nodels for India, which are
close to the neo-classical tradition, are those of Mhamed and

Wial l ey (1983) and Bl onoqui st and Mohamred (1986).

The mai nstream OGE nodel I ing has been to devel op frameworks
based on neo-classical mcro-economc theory, and for the nost
part, neglected structural factors. The main contribution of
Indian nodels has been to bring these inportant structural
aspects back into the spotlight. The najor challenge of the
future is to nerge these two approaches into nodels which allow
sone flexibility while realistically addressing the economc

structure of the country in question.

4.2. THE PRESENT MODEL

This study considers an aggregate nodel of the [Indian

econony. It focuses on identifying the determnants of India s
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trade balance and inflation, it ains at examning the |inkage
bet ween trade and nonetary sectors. Traditional export and i nport
functions do not include nonetary sector variables inthe
analysis. Here, an attenpt is nade to incorporate a nonetary
disequilibrium variable into the trade equations and test its
i mpact. The effectiveness of devaluation and credit policy on
trade balance and balance of paynents is analysed wth the
estinated nodel and policy sinulations are undertaken.

A conputable general equilibrium trade nodel was specified
and estinated. Sone of the institutional features |ike inport
restrictions, tariffs and export subsidies, etc. were taken into
account. The nodel provides a proper synthesis of both
elasticities and nonetary approaches to BOP. The role of nonetary
factors (noney denand and supply) on trade vari abl es was exam ned

by integrating nonetary and trade sectors.

The effects of devaluation on macro variables |like trade
bal ance, donestic prices, noney supply, inports, exports in the
| ndian econony are anal ysed. The nonetary disequilibrium
variable is derived fromthe estimated noney denmand equati on and
is used in the export supplies and inport denand equations to
capture the effect of nonetary changes on trade. The trade bl ock
of the nodel explains the export demand, export supplies and
i nports. Two specifications nanely, with and without the nonetary

disequilibriumvari able are esti mated and conpar ed.
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Thus, the trade equations, the noney denmand function, and

various definitional identities together nmake-up the conplete

nodel , representing the mnarkets for three goods nanely
exportables, inportables and non-traded goods as well as one
asset viz., noney. The conplete nodel, thus determnes price

| evel , bal ance of paynents and noney supply under the assunption
t hat output is exogenously given. The nodel enphasises the
endogeneity of noney supply owing to the link between prices and
bal ance of paynents. Changes in these variables are regarded as
prinmary channels through which equilibrium be brought about in

the noney narket, keeping the level of output as exogenous.

Qutput is assuned to be exogenous in the nodel in order to
anal yse the conplex and dynamc interactions between deval uation
and inflation. The present study draws heavily fromthe nodel of
Sunderarajan (1986) . The nodifications in this theoretical nodel
include (i) replacing R; with (RPM) ;1 in inports equation
i.e., inports depend on |agged purchasing power (foreign
exchange) rather than sinply |agged forei gn exchange assets, (ii)
i ncorporating another inportant variable in the equation viz
essential inports mainly consisting of Petroleum (Gl and
Lubricants (PQ), (iii) including a dummy variable representing
change in exchange rate regine from fixed to flexible type since
1973 in three equations- unit value of exports, demand for
exports and inport denmand and (iv) nore inportantly, the EM

variable (excess flow demand for real cash balances) is nade
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| ndependent of v paraneter obtainable from noney denand function
l.e., it is assuned that adjustnent of real cash balances to
desired level is instantaneous (v=l) for purpose of neasuri ng EM
This nodification is inportant particularly because of volatality
(excessive sensitivity) of v to changes in sanple period which is
transmtted to EMif it depends on v through partial adjustnent.
However, in policy simulations, EMis conputed by using estinated
value of v. As we shall notice, this nodification nade EM
variable nore significant. The exchange rate regine dummy also
turned out to be significant thereby inproving the goodness of
fit as well. The nodified theoretical nodel nay be summari sed as

bel ow

4.3. MIDEL SPEQA Kl CATI QN

Money denmand and price determnation:

In the enpirical specification of noney denand function,
three broad issues are discussed and debated. The first one
relates to the appropriate definition of noney wiich is
identifiable, controllable and linked stably with the national
i nconme or price level. The second issue relates to the conditions
under which the denmand for noney is consistent w th aggregation
theory. Third one concerns whether demand for noney is a stable
function or not, so that the effects of nonetary policy action on
the economc system can be reasonably and accurately predicted

and explained. A survey of the main stream noney denmand nodel s
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can be found in Subramanyam (1990). The inflation rate has a
direct and significant effect on demand for noney. The issue of
noney substitutes, adjustnent costs and opportunity cost of
holding real noney balances necessitates the inclusion of

inflation rate into the enpirical nodels.

ol df el d (1971) has analysed the issues concerning
specification and estination  of noney  denand function
i ncorporating the expected rate of inflation in the noney denand
function. He used a distributed lag of current and past rates of
inflation in a stock adjustnent version and polynom al
distributed lags on incone and interest rates. Inflation rate was

found to have a significantly negative effect.

The traditional nodels of noney denmand function assuned t hat
nomnal interest rate on short term bonds is sufficient to
explain the opportunity cost of holding noney. However, the
inclusion of inflation rates as a direct determnant of noney
demand function was enployed by Baba, Hendry and Serr (1988),
Hetzel and Mehra (1989). The theoretical justification was
provided in the work of Emery (1991) . There were also sone
attenpts to include rate of inflation in the noney demand
function for India ((Kamaiah (1985), Sunderarajan (1986), Thonas
Paul (1994)).

The demand for noney is specified as a function of a scale
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vari able (income or wealth) and an opportunity cost variable
(interest rate or expected rate of inflation). In situations of
excessive price rise, the opportunity cost of noney is better
proxied by the rate of return on real assets. In literature, the
expected rate of inflation is used to capture this.

Following Sunderarajan (1986), the denand for real cash

bal ances is specified1 in a log-linear (infact sem-I o0Q) form2

as:
In (MPY - as +a; In (N - a p° (4.1
where M= stock of nomnal noney bal ances, P = price |evel,
YM = marketed output or real incone, r°® = expected rate of

inflation. The expected rate of inflation is assuned as a
distributed lag function of current and past rates of inflation
upto n periods. The value of nis determned enpirically .

P =sSop+ I, o;7 (4.2

-i
The actual stock of real noney bal ances is assuned to adjust
partially to the gap between the denand for real noney bal ances

and the actual stock in the previous period:

In (MP - In(MP 3 =n (In (MP%- In (MP -) (4.3

11n each of the equations specified bel ow, the expected sign of
the coefficient is 1ncorporated into the specification itself in
order to facilitate interpretation/understanding of the Ilikely
effect. For exanple, in noney denand function, output and
expected rate of inflation are expected to have positive and
negative coefficients respectively.

2 n enpirical analysis, both linear and sem-log forns are
est i nat ed.

3we use the value of n as 5, obtained by Sunderaraj an (1986).
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Substituting equations (4.1 and (4.2 into equation (4.3
and solving for real noney bal ances we get:
In (M/P) = va  + wvaln(YM) - vaom - vaz?’”a"-:

+ (1=¥)1n (WP) (4.4)

A nodel of price determnation can be stated by re-witing
equation (4.4 to bring price level to the left hand side and by

spelling out the definition of the rate of inflation.

I n(\P) = 1n (M) - V% - valn\(YM) + V%Oa n + \}%1 2?' 1!_ i
- (1-v)1In(M/P) (4.5)
me=n(P) - In(P-1) (4.6)

Equations (4.5 and (4.6) together determne the price |evel
and the rate of inflation corresponding to any given |evel of
nom nal noney stock, real output and past history of output and

I nfl ati on.

From the paraneter estimates of the noney denand function,
we can conpute the unobservable variable viz., desired |evel of
real bal ances as:

1n{M/P)? = g + g-lnL¥) - gom - a ﬁlqut (4.7)

Wsing (47) in conjunction with the adjustnent nechanism

given in (4.3), a new unobservable variable called "flow excess

denmand for real bal ances" (EHVM can now be defined as,

EM= (MP?- (MP-; - A (DKP (4.8)
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where A is the first difference operator. In the RHS of
(4.98), (MP% - (MP_; measures the gap between desired real
bal ances and the existing opening stock of real bal ances, which
can be interpreted as the flow denmand for real bal ances. Sone
part of this flow demand is net from donestic credit creation.
The expression (Dk/P neasures the stock of real Dbal ances
supplied donestically, either through fiscal deficits or through
RBI lending to the commerci al banks. The second part of (4.8 can
thus be viewed as flow supply of real balances and EM therefore
is excess flow demand for real <cash balances. This way of
neasuring excess flow demand which is a neasure of extent of
disequilibriumin the market for real cash balances is one of the
several ways (see Wite (1978) and Lunsden (1979) for other

al ternati ve neasures) .

Money Suppl y:
The supply of noney is related to the stock of high power

noney through noney multiplier which is assuned to be exogenous,

M= k(R+D (4.9
where k = noney nultiplier, R - net foreign assets of RBI, D=

net donestic assets of RBl.
Supply of and Demand For Exports:

The enpirical literature on trade nodelling has been

appearing in the trade surveys at least once in every five years
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since 1959. The early estimates of inconme and price elasticities
during 1936-57 were surveyed by Cheng (1959) and Prais (1962).
Wrld trade nodel s are discussed in Taplin (1973), Deardorff and
Sern (1977) and Fair (1979). Another conprehensive trade survey
of Learner and Stern (1970) gives the discussion of the tine
series estimation of inport and export denand relationships.
Magee's (1975) trade survey is the broadest one avail able, and
deal s with the net hodol ogi cal questions, enpirical evidence, pure
trade and nonetary theory. The specification and the theoretical
justification of export and inport equations was given in the
survey of incone and price effects in foreign trade in ol dstein
and Khan (1985. Export and inport equtions for devel oping

countries was estinmated (Khan, 1974)

The export supply is specified as a function of subsidy
inclusive relative price, real national incone and | agged
exports. The nonetary disequilibrium variable is also used to
estinate the export supply function in one variant.

IN(X) =bg + bi(InPS(ES)/P + bl n(Y) + bsEM
+bs In(X 1) (4. 10)
where X = export supply at constant prices, PX = unit
export value, E = exchange rate of Indian Rupee, s = unit export

subsidies, Y =real national incone.

S nce EMtakes both positive and negative values, it enters

the export supply equation (4.100 only linearly. The export
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supply equation is otherwise log-linear. The |agged volunme of
exports on the RHS of (4.10) represents a partial adjustnent
mechani sm of exports to desired |evel of exports. This
adjustnent may arise both from donestic denand and supply of
exportables given the exogenous output. The subsidy inclusive
relative price of exports can be viewed as relative profitability
or attractiveness of supplying to export narket rather than
donestic nmarket. Hgher the profitability, nore the exports. 1In
conputing this relative price, unit subsidy is added to exchange
rate because it reflects the unit rate received by the exporters.
Export subsidy used to be an inportant elenent of export
pronotion neasures until recently (prior to liberalisation). The
i ncl usion of excess flow demand for real balances (BEVM in export
supply function is neant to neasure the donestic demand conponent
of tradable and non-tradables. An increase in EMis expected to
reduce real expenditures on both tradabl es and non-tradabl es and
therefore will have a positive effect on export supply since
donesti ¢ denand conponent will be reduced. This may be called the
expenditure effect of changes in EM Further, EM wll have a
relative price effect through the prices of non-tradables and

export substitute goods.

The demand for exports is specified as a function of real
G\P of major trading partners and unit value of I|ndian exports
relative to prices in Indias trading partners and conpetitor

countri es.
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In(XY - co-ciIn(PE/PW +co I n(YW + cadn(Xy) (411

where X! = denmand for exports, PW= price level in trading

partner and conpetitor countries in US Dollars, YW=real QG\P of

tradi ng partner countries.

Assuming equilibriumin export market i.e., equating exports
supply with exports demand and solving for PX in other words,
the reduced form equation for the unit value of exports can be
obt ai ned as:

INn(PX) = 1/(b™c) ((co-bg + bi(In (F(Es))) -ciln(PW -
boIn(Y) + coiln(YW - bsEM+ (bg-c3) In(X i) (412

Equation (4.12) should be used in conbination with either
(4100 or (4.11), but not both, since only one data series on
exports volune are avail able to describe exports nmarket. Equation
(4.12) reflects the price taking nature of India in export
market. The nunerical values of coefficients for the relative
price variables in demand and supply equations would tell wus

whether India is a price taker or price setter in the export

nar ket .

| nport Denmand and Forei gn Exchange Rati oni ng:

The inport denmand is specified as a function of tariff
inclusive relative price, real national incone, the excess flow
demand for real balances and essential inports. Wile specifying

the function, the inportance of essential inports and the nature
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of foreign exchange rationing was taken into account. The inport
restrictions that were prevailing in the country during early
1960's played an inportant role in the allocation of foreign
exchange recei pts. The need for incorporating such behaviour into
the inport functions was well docunented in the work of Heller
(1976). onsidering the inportance of all the above institutional
factors, the inport denmand function for India was specified as:

19 - do - di (PM(EH)/P) + doY + dsl e - d.EM (4. 13)

where 19 = inport demand in volume terns, PM = unit val ue
of inports, t = unit inport duties, | = proxy for essential
| nports.

The actual volune of inports is governed by the inport
licensing system The authorities are expected to permt the
optimal level of inports in order to mnimse the cost of
deviations fromthe desired inport level, as well as the cost of
deviations of actual reserves from the desired reserve |evel.
S nce these two objectives conflict with each other, a conprom se
| inear allocation procedure is adopted as gi ven bel ow

| P= (1-B %+ /B(F-(R-R.)) (4. 14)

where IP = permtted level of inports, F = foreign exchange
receipts, R* = desired reserve level, R; = reserve level at the

begi nni ng of the peri od.
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In equation (4.14), the foreign exchange receipts are the
sumtotal of current val ue of exports and capital inflows. This
variable as well as the desired level of reserves are expressed
in real terns by deflating with inport price index. The deflated
foreign exchange receipts represents the inporting capacity of
the country which is linearly allocated between current inports
and desired reserve changes as in (4.14. The unobservable
desired reserves variable (R) is specified as a linear function
of long-run exchange receipts as perceived by the Iicensing

aut horiti es:

R = 0o + o, F* (4. 15)

where F*= |ong-run exchange receipts.

Further, it i1s assuned that

| -1 _ . =A0P -1 _9) O<A<1 (4. 16)

i.e., the change in inport flow is sone positive fraction
(A of the discrepancy between the permtted | evel of inports and

the previous period's inports. Rewiting (4.16) suitably we get

| = AP + (1-N1 4 , (4.16)
Equation (4.16) inplies that the actual |evel of inports is
assunmed to be a distributed lag function of the permtted |evel

of inports wth geonetrically declining |lag coefficients
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Assumng that the 1long-run exchange receipts can be
approxi mated by current exchange receipts (F*=I.:) : and
substituting equations (4.13), (4.149 and (4.15 into equation

(4.16'), we get the estinmable inport denmand function :

Il = Db + D (PM(E #)/P) + DY + Dl + DEM
+ D5 ((XPC+ KSH/PM) + Ds (RPM)S 1 + D, |41 (4.17)

The BCP identity can be witten as:
R=R + XP< - |I.PV} + K ° (4. 18)
where R= reserves.
The four equations (4.4 or (4.5, (410 or (4.11), (4.12),
and (4.17), together with four identities viz., (4.6), (47,
(499 and (4.18) constitute the conplete O&FE trade nodel of
bal ance of paynents and inflation. Thus, the conplete nodel may

be witten as:

1. Mney denand function and price equation:

In (MP = va, + na; In(YM - vaom - vaziom

+ (I-v)In (MP_,

4
A log-linear version of (4.17) can be obtained by suitably nodifyin

equations (4.13) to (416 ) into log-linear form Care shoul d be taken
to specify variables like EMin linear form only.
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In(P) = In(M -vag -va; In(YM +va, oo + + v§,t1o m__
(I-v) In(MP)_,

2. Rate of inflation definition:
n= |In(P - In(P_;

3. Desired real balances identity:

In(M/P)*= a + al n(YM - a, g, m- az?ﬂx"-i
4. Money supply identity:
M = k( R+D)
5. Export supply and unit value of exports equations:

IN(X& = bo+ba(1n PE(ErS)/P) + bl n(Y) +b3EM+ byl n(X )

|n(Px8) = 1/ (bi+cy) ((coby) + b1l n P(EsS))) - ci In(PW -

bal N(Y) + col Nn(YW - bsEM+ (bsc3) 1n(x_y)
wher e

EM= (MP - (M/P) .- A(DKP
6. Export denand equati on:
| n( X% =Gy - cql N(PXS/ PW + col n(YW +csl n( X 1)

7. lnport denmand equati on:

| = Do+ D, (PM(E#)/P) + DY + D3l +D,EM

+ Ds ((X.PX®"+KI®)/PM® + D &R/PM®) "D,
8. Balance of payments identity:

R=R + X.PX® - I.PM® + KIS
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wher e

Endogenous variables; P Price level, r = Rate of

inflation, M - Nominal nmoney supply, (MP% Desired real
bal ances, PX°= ULhit value of exports, X = Export volunme, | =
| nport volunme, R = Net foreign assets in rupees.

Exogenous vari ables; YM = Marketed output, Y = Real national

i ncome, YW= Real G\P of trading partners, E = Exchange rate (R
per US $ 1), s = WUnit export subsidies, t = Wnit inport duties,
PW= VWrld price level, PM = Inport unit value, K= net capital
inflows, | = Essential inports, D = Net donestic assets of the

RBI and k = Money mul tiplier.
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CHAPTER 5
EMPI RI CAL RESULTS AND DI SCUSSI ON
5.0. TRENDS | N DATA:

Before we estimate the proposed nodel, as a prelimnary
exercise, we analyse the trends in all the inportant variables
used in the study over the period 1960-61 to 1991-92. This can
help in wunderstanding the historical development in these
vari ables over tinme. The trend anal ysis uses growh rates, neans,
standard deviations and graphs. The variables included in this
trend analysis are real national incone, noney supply, price
| evel , volune and unit values of exports and inports, credit and
world price level. Tables 5.1-5.2 contain respectively the
decade-wi se growh rates, neans and standard devi ations of these
variables. In Appendix, we give the actual data used in this

st udy.

Real National incone:

During the period under study, 1961-92, the real national
incone (G\P at 1980-81 prices) rose at the conpound rate of 3.8%
per year. QG\P had increased (nore than trebled) from Rs 58, 602
crores in 1960-61 to Rs 1,86,135 crores in 1991-92 (see @ aph
51. The growh in real G\P was slower in 60s, barely equal to
Popul ati on growh, but picked-up during 70s and 80s. During this
period, wholesale prices have also risen steadily at around 7-8%

P.a., the overall rate of inflation being 8%
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Money supply:

The growth in noney supply (M) was slower during the 60s,
but accel erated subsequently. During 1961-80, rate of increase in
noney supply was alnost equal to the sumtotal of increases in
real incone and prices, thus balancing the rate of noney supply
with noney value of output. But, in the 80s, noney supply has
grown faster, triggering an inbal ance between the two. Onhe of the
sour ces of this i nbalance seens to be creation of
di sproportionate anmount of donestic credit which has registered
an alarmng 16.3%p.a. during 80s. The noney supply has increased
slowy during 60s at 9.5% while it has grown nmuch faster in 70s
(13% and in 80s (15.1% and the overall growh rate being 12.5%
per annum for the entire period 1960-61 to 1991-92. In absol ute
terns, noney supply had increased manifold from Rs 2,869 crores
in 1961 to RS 1,41,111 crores in 1991-92 (see G aph 52). There

had been a rapid increase from 1989 onwards.
Table 5 1. Annual Conpound G owth Rates (per cent)

VARl ABLE TIMe PER D
1961-70 1971-80 1981-90 1961-92
Real | ncone 2.9 3.4 4.9 3.8
Money Suppl y 9.5 13.0 15.1 12.5
Wol esal e Price | ndex 7.4 8.8 6. 6 81
Exports Vol une 0.9 7.6 6.0 5.2
| nports Vol une -0.2 5.6 7.1 5.2
Lhit Val ue of Exports 9.1 10. 8 8.4 8.4
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Unit value of Inports 10. 2 15. 2 3.8 8.3
Worl d Prices 3.7 12.0 9.9 9.5

| nflation:

Rate of inflation is nmeasured by the rate of change in
wholesale price index (WA) for all comodities. It has
registered 8.1% per annum during 1960-61 to 1991-92. There were,
however , erratic year-to-year fluctuations in WA. From 1960-61
to 1970-71, WPl rose by 7.4% During 70s inflation was at 8.88%
which fall to 6.6% during 80s (see Qaph 5.3), Thus, the rate of
inflation was consistently higher than the growh of real
national incone and lower than the rate of increase in noney

supply throughout the sanpl e peri od.

| mports and Exports:

During 1961-80, inports, in volune terns, have grown slower
than exports. But 80s have witnessed a reversal of this trend
with widening trade gap, thus heralding a bal ance of trade and
paynents crisis which assuned unnanageable proportions soon
after. Infact, the nmalice seem to have set-in during late 70s
itself as trade bal ance figures indicate. The decade-w se rate of
growh of exports shows that during 60s it was very |ow and had
pi cked-up (7.6% in 70s and decelerated to 6% in 80s. The overall
growh rate of exports in volune terns was 5 3% S mlarly,
inmports were growing at 5.6%in 70s and 7.1% in 80s, the overall

growth rate being 5.21% per annum (see G aph 5.4 and 5.5).
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Unit value of Inports and Exports:

The sizeable deceleration in inport prices, from 15.2% in
70s to 3.8% in 80s, nust have provided sone breathing tine for
differing the immnent BCOP crisis. It nmay be noted that inport
prices were volatile after 1973 oil crisis, nore so during 80s.
Export prices were rising at a rate of 9.1% during 60's, 10.8%
during 70s and 8.4% during 80s and the overall growh rate being
8.4% per annum for the entire period (see G aph 5.6),

Tabl e 5.2: Period-vise Mean and S andard Devi ati ons

Ti ne Peri od
1961- 70 1971- 80 1981- 90 1961- 90
Real Incone (Rs cr) 66790 92776 138390 99319
(6232) (10151) (20867) (32943)
Money Supply (R cr) 4405 13713 138390 21012
(1120) (5036) (20867) (20817)
Wiol esal e Prices 25. 95 55. 98 124. 88 68. 9
(5.73) (14. 12 (24. 4) (45.1)
Exports (Rs cr) 946. 8 3770 13177 5965
(293. 6) (1829) (6460) (6504)
| nports (Rs cr) 1472. 5 4512 19906 8630
(355. 7) (2468) (7188) (9237)
LUhit val ue of Exports 33.8 70.0 154. 7 86. 2
(12.9) (20. 8) (37.5) (57.2)
Lhit val ue of Inports 25.4 63. 4 117. 8 68. 8
(7.2 (26. 2 (17.3) (42.5)
VWorl d Prices 17.5 36.8 107. 5 53.9
(1.7 (12.5) (32.6) (43.9)

*Hgures in parantheses are the standard devi ati ons.
Table 5.2 gives the period-w se nean and standard devi ati ons

for all the inportant variables. It can be seen fromthe table
that for few variables I|like exports and inports standard
deviations are higher than that of their respective nean val ues
for the period 1961-1990. This shows that there are wde

fluctuations in the data series. The nean val ue of real national
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incone is R 99,319 crores for the entire period 1961-90.
SSmlarly noney supply and inflation had an average val ues of Rs
21,012 crores and 68.94 respectively during the sanme period.
Exports registered an increase in 1981-90 period wth a nean
value of R 13,177 and for the entire period it stood at R 5, 965
crores. Inports too were on increasing side with an average val ue
of Rs 8,630 crores. The world price index had an average val ue of
53.95 and the unit value of exports and inports averaged at 86.17
and 68.85 respectively.

51 Drection of Foreign Trade:

The direction of India s foreign trade indicates that there
has been an increase in the inportance of developing countries
both as export destinations and as sources of inports. A najor
shift of trade between India and the CECD countries can also be

noticed (Table 5.2).

Table 5.3: Drection of Trade (per cent)

1960- 61 1980- 81 1989- 90
GONTR ES

Exports I|nports Exports Inports Exports I|nports

| . CECD 66. 2 78.0 46. 6 45. 7 53.3 57.1
a) USA 16.0 29. 2 11.1 12.9 16.2  12.0
b) Japan 5.5 5. 4 8.9 6.0 9.9 8.0
c) K 26. 8 19. 3 5.9 5.8 58 84
d) France 1.4 1.9 2.2 2.2 2.3 4.6
e) FRG 3.1 10.9 5.7 5.5 6.4 7.8

> OPEC 41 46 111 27.8 6.7 14.3
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3. E. Europe 7.0 3.4 22.1 10. 3 19. 3 8.4

a) USSR 4.5 1.4 18. 3 8.1 16. 1 5.8
4. Devel op- :14.8 11.8 19. 2 15. 7 15.4  17.0
ing count.

Source: Debroy (1992)

There have been changes in the comodity conposition of
exports and inports over tine. Raw naterials, internediate
manuf actures and capital goods have continued to dom nate our
i nport basket. The share of food inports had declined conpared to
the 60s and 70s. Inports of petroleum products had increased
sharply during eighties. Mst of the inports being essential in
nature, they tend to be price inelastic. Oh the exports front,
the share of manufactures and engineering goods had increased

sharply during eighties.

5.2. ESTI NATI ON G- & TRADE MODEL:
Dat a Transf or nati ons:

In the earlier section, we discussed the trends in sone
important variables that we use in enpirical analysis. Annual
tinme series data are collected on all the required variabl es-
noney supply (narrow noney, M , wholesale price index of all
commodities (price level, P), value of exports, value of inports,
unit value of exports, net foreign assets (R which are all
endogeneous; and real national incone (G\P at factor cost, YY),

wei ghted average of real national incones of all trading partners
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(YW , nomnal exchange rate (B , anount of inport tariff
coll ected, anmount of export subsidy incurred, wunit value of
i nports (PM), price level in trading partner countries (world
price level, PW , reserve noney (DHR D being donestic credit)
and essential inports (foodgrains plus petrol eum products, 1§,
which are all exogeneous in nature. Two additional dumy
variables were generated to reflect change in exchange rate
regine (fromfixed to floating exchange, DUMEXR) and inflation
rate (high /low DUMNF).

Fromthis basic data set, variables which are needed for the
analysis are generated in a consistent fashion (both in levels
and units of neasurenent) . For exanple, unit values of exports
(PX) and inports (indices) are treated as price indices of
exports and inports respectively. They are used as deflators to
conpute volunme of exports (X and inports (I) from value of
exports and inports. Likewse, the unit rates of tariffs (t) and
subsidies (s) are obtained by dividing aggregate anounts of
tariffs and subsidies with volunme of exports and inports
respectively. The donmestic credit (D variable is worked out as
reserve noney mhnus net foreign assets (R. Trade balance (TB
is conputed as the difference Dbetween values of exports and
inports. Net foreign assets (R is treated as bal ance of

paynent s vari abl e.

For the estimation of the four structural equat i ons
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representing denmand for real cash balances (MP), export denand
(X, unit value of exports (P and inport demand (l), the
appropriate price vari abl es are generated. These include rate of
inflation (r - (P-P)/P4) , relative price of exports (PSPW ,
subsidy adjusted donestic price level (P (Es)) which neasures
the relative profitability of exports, inport tariff adjusted
price of inmports (PM(EH)/P) to neasure the real cost of
inports and export |inked foreign exchange resource avail able
for inports (K >PXEX)/PW).

The inportant variable, viz., excess flow demand for real
cash balances (BV) is conputed from historical data itself by
assumng instantaneous adjustnent of actual real balances to
desired level (i.e., v=1). As a matter of fact, EM should be
conputed using the estinmated noney denmand function. This requires
a sequential, rather than sinmultaneous, procedure of estination
whi ch woul d nmake EM susceptible to errors/ inaccuracies in the
estimation of noney demand function. These errors can also
percolate to other equations through EM This problem is avoi ded
by conputing EM directly and independent of noney denmand
function. In QS estimation, EM thus 1is purely exogeneous
variable. However, in 23S an instrunental variable is conputed
for EM as well along with other current endogeneous explanatory

vari abl es.

Annual tine series data are wused for estinmating each

equation in the system both by QS and 23S nethods. The nodel
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Is estimated using both linear and sem-log forns due to the
presence of r or EM (which take negative values) and for three
overl apping tine periods. Cata on inport tariffs and export
subsidies are available only from 1971 onwards. Two equations
i nvol ving these variables viz., unit value of exports and inport
demand could be estinmated for the period 1971-91 only. The two
ot her equations, denand for real cash bal ances and export denand
were estimated using longer tine series viz., 1961-91. A though
data are available for 1992, we could not use it for nodel

estinmati on because of its outlier nature (sone variables are

quite away from previous series).

Choice of the "best" nodel:

In regression analysis, choice of appropriate functional
form mnethod of estimation and the length of tinme series, which
together determne the nunerical values of paraneters, are the
three nost inportant tasks for the researcher. Even if we know
the list of endogenous and exogenous variables from the theory,
the "true" functional formis rarely known and to be decided by
the data and the analyst. Linear or log-linear functional forns
are the popul ar choi ces, because |inear regression techni ques can
be used and the paraneters can be interpreted easily. Between
these two functional forns, log-linear functional formis nore
often preferred because the regression coefficients can be
directly interpreted as elasticities wth which the economsts

are generally famliar.
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For over-identified system of equations |ike the present
nodel, 29.S is recommended because QS estinmates suffer from
"simultaneous equation bias". Thus, a priorily the choice of
estinates is narrowed to | og-1linear nodel using 29.S net hod. But,
it nust be added that the data may not conformto this a priori
choice in the sense that there can be conflict between
theoretical desirability and statistical goodness of fit. There
is often need for trade-off betwen the two- theoretically
consi stent nodel may not be able to describe the given data well.
Therefore, one needs to try and experinent with alternative naive
nethods as well. Keeping this in mnd, QS estinates are obtai ned
for linear as well as log-linear (sem-log) nodel and 239.S
estimates for linear nodel only and are given in Appendi x. S nce
both QS and 29.S nethods use single equation approach, wthin
each equation, the decision to retain a particular explanatory
variable is based on appropriate sign for the regression
coefficient and significant t-ratio. A few variables nmay be
retained in the nodel even if either of the above criteria is not
fulfilled, as departures from expected behaviour. QS estinates
are discussed for log-linear nodel. The estinmated (.S equations

are reproduced here from Appendi x:

(a) Log-linear .S Model
Sanpl e period: 1962-91

In (MP) = -2.4931*+ 0.3903* In Y - 0.8919* 1t - 0.15397



(-2.95) (2.84) (- 4. 59) (-0.88) 1

-0.2790*** T11,+ 0.6623 *in (MP)
(-1.74) 4.75)

R?2 0.98, DW= 1.99, F= 215.6, Oh Satistic = 0.0424

In X = 1.4531*- 0.5495% In (PX/PW + 0-5230* In YW+
(3.93) (-4 46) (3.58)

0 2965* In X., + 0.2885* DUMEXR + 0.0024* EM (B
(2.07) (3- 43) (3.87)

R2= 0.95, DW= 1.40, F = 138, Dh statistic = 0.0424

Sanpl e period: 1971-91

In P = 1.4281* + 0.0330 In (P (Es)) + 0.7378° In PW

(6. 94) (0. 36) (27.50)
+ 0.0024* EM + 0.1334 DUMEXR
(3. 87) (3. 11)
.......... (Q
R2=0.99, DW= 1.80, F= 346.5

Inl = -3.4873***- 0.1796* In (PW(EH#)/P + 0.3492 In Y

(-1 61) (-4.27) (1. 50)
+ 0.8067* In ((XPE+KI®/PM) - 0.0203 In (RPW)
(10.0) (-1-19) 1

+ 0.0636* Inl + 0.1753** In 1 - 0.0036* EM

(2. 24) F (2. 46) 1 (-6.19)
R2=0.99, DW= 2. 25,

F =198, Dh statistic = -.61
......... (D
In X =-4.6819% 0.5557** In Y + 0.5783* in X
(-2.10) (2.18) (3. 00) -1
R=0.93, DW - 2.11, F- 120, Dh statistic =-.54
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Wt hout EM
In PX = -7.8173*** + 0.0667 In (P (Ets)) + 0.3543 ** |n PW
(- 1. 66) (0. 48) (2. 06)
+ 0.9199** In Y + 0.2154* DUVEXR
(2. 05) (4.13)
R2=0.99, DW= 1.21, F= 346.5
Inl =-1.4814 - 0.2903* In (PM(E+#)/P) + 0.1195 In Y
(-0.36) (-4.01) (0. 27)
+ 0.6695*In ((XPX-KI%)/PM°® + 0.0442***In (R PVS.,
(4. 54) (1. 72)
+ 0.4291* In 1., 0.1609 In IF
(3. 88) (3.57)

R2=0.99, DW= 1.80, F =98, Dh statistic = .5314

* i ndicates 1% | evel of significance
** indicates 5% | evel of significance
*** indicates 10% | evel of significance

Money Denand Functi on:

A perusal at the estinated equations shows that the overall
goodness of fit neasured by R? is satisfactory for all the four

equations. The denmand for real cash balances (Eg. A is well

explained by real incone, current rate of inflation and rate of

inflation lagged upto two years . Lagged dependent variable has

This is in contrast to the four-years lag observed in
Sunderarajan (1986) . W also tried the four-year |ags, but |ags
of 3 and 4 years are not consistent in sign and statistically
insignificant. This inplies that inflationary expectations are of
shorter menory now in determning the demand for real cash bal ances

I n | ndi a.
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the expected sign, with largest t-ratio in that equation and
statistically significant coefficient. The explanatory variabl es
have significant coefficients wth expected signs. The
coefficients of the lagged rate of inflation decline in nmagnitude
(at least initially), and becone statistically insignificant as
we go back into the past. The distributed-lag structure for rate
of inflation inplies a fairly large and negative coefficient for

expected rate of inflation.

The coefficients of real inconme (0.39 and |agged dependent
variable (0.66) are statistically significant and quite close to
the values obtained by Sunderarajan (0.32, 0.72) for the period

1952-77. This shows that the noney demand function has been quite

stable over tine in the Indian context . Nunerically, a 10%
increase in output/real incone leads to a 3.9% increase in denmand
for real cash balances indicating a strong |link between |evel of

economc activity and nonetary base.

The speed of adjustnent of actual real cash bal ances to the

desired level is noderate-to-slow as seen from the coefficient

shorter nenory now in determning the denmand for real cash
bal ances in India.

“However, there is no consensus about the stability of noney
denmand function in the literature.
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for the | agged dependent variable (v= 1-.6623 = .3377). The speed
of adj ustnent seens to have pi cked- up si nce Sunderaraj an' s st udy.
The coefficient of current inflation rate is (-.8919). The |arge

val ue for the coefficient of current inflation would nean a | arge

value for omdAln Mviz. 1/(1-.8919) = 9.25 It inplies that
following an increase in rate of nonetary expansion, the rate of
inflation will tend to over-shoot initially and wll adjust
downward subsequently. This will have inplication for the policy

anal ysis to be undertaken in the next chapter.

Lhit val ue of Exports:

The nonetary disequilibrium variable 1is expected to
influence trade flows both directly and indirectly through its
effects on relative prices. The nmarket for exportables is assuned
to be in equilibriumand is described by a reduced form equation
for unit value of exports and the structural equation for export
denand.

The crucial relative price variable in the unit value of
exports function (B (Q) has correct but low (0.033) and
statistically insignificant coefficient (wth a t-ratio, .36). It
may be recalled that relative price here is the ratio of donestic
whol esale price deflated with exchange rate plus unit export
subsidy. It neasures the relative attractiveness or profitability
of supplying the export nmarkets conpared to the donestic narket.
A positive sign for this relative price is essential for policy

instrunents |ike devaluation or increase in export subsidy to
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have a favourable effect on export price and thereby Indias

exports.

Fromthe results, a 10%increase in relative price pushes-up
unit value of exports by 0.3% Increase in world price |evel
seens to exert an up-ward pressure on export prices rather than
reducing them A 10% increase in world price |evel pushes-up the
unit value of exports by 7% indicating a high degree of
integration of Indian export market with world nmarket. It may
also indicate the potential danger of whol esal e transmssion of
inflationary pressure from abroad. The incone coefficients,
donestic as well as trading partners' are insignificant and hence
are omtted from the regression. An increase in nonetary
di sequilibrium vari abl e, i.e. flow excess denmand for real
bal ances, seens to push-up prices of exports rather than reduci ng
them The coefficient is statistically significant. However, the
effect is nunerically snall (0.0024).

Export Denand:

All the explanatory variables in export denmand function are
statistically significant. In the order of their t-values, these
include, relative export price (defined as the ratio of wunit
val ue of exports to world price), incone of trading partners,
dummy variable representing change in exchange rate regine and
| agged dependent vari abl e. There is a significant habit
persistence in demand for Indian exports. This equation also

satisfies stability condition.
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The results indicate that a 10% increase in relative export
price would cut denmand for Indian exports by 5.5% while a 10%
increase in trading partners' incone would have an al nost equal
but opposite effect. These are short-run responses. The |ong-run
or equilibriumresponses are about one and half tines larger. The
change in exchange rate regine from fixed to flexible seem to

have a significant positive effect on Indian exports.

| nport Denand:

The inport denmand function has been well explained by the
set of chosen explanatory vari ables. Mst of them are
significant, sonme with very high t-ratios. India s aggregate
inports (B0 (D) are mainly determned by the current foreign
exchange receipts, the nonetary disequilibriumvariable, relative
inmport price, the l|agged dependent variable (stock-adjustnent
mechani sn) and essential inports. The nonetary disequilibrium
variable has a significant negative effect. The other variables
|i ke the donestic real inconme and |agged foreign assets are al so
inportant to a lesser extent. A 10% increase in currrent foreign
exchange recei pts would push-up inports by 8% But, net foreign
assets (lagged by one year) have a snall negative effect on
current inports. A 10% cut in relative inport price would

i ncrease Indian inports by 1.8%

Export Suppl y;
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The export supply is specified as a function of real incone
and | agged exports. The estinmated Export supply function shows
that the goodness of fit is satisfactory (.93). The coefficients
are of correct sign and significant at 5 and 10% |evel of
significance. A 10% increase in the real incone would push up the
export supply by 5.5% The cofficient of |agged exports vari abl e

is statistically significant with a t-ratio of 3.0°

Equati ons w thout nonetary di sequilibriumvari abl e;

Omtting EM variable from the nodel seem to cause
substantial changes in the paraneter estimates, particularly
their t-ratios though not overall goodness of fit. Absence of EM
fromunit value of exports equation has resulted in doubling the
coefficient of relative export price, decreasing (reducing by
half) the coefficient of world price and maki ng donestic incone
vari abl e statistically signi fi cant Wi th al nost uni tary
elasticity. Likewse, the inport denmand equation al so has changed
substantially. In particular, the role of |agged dependent
vari able and essential inports has increased due to the deletion

of EMvariable as a determnant of inports into India.

The Dh statistic was conputed and reported for all the equations
whi ch have a | agged dependent variable. As the Dh test is a large
sanple test, and the sanple being small we could not test the
presence of serial correlation using the Dh statistic. V¢ realise
that sone equations mght test positive for serial correlation
based on DWW statistic. This could not be incorporated either.
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Thus, the log-linear .S nodel is quite satisfactory both in
terns of ex-post descriptive power, and signs as well as
magni t udes of cruci al coefficients. There are sone exceptions, of

cour se.

(b) Li near 2SLS Model :

VW noted earlier that the C&E nodel which we are estimating
is simultaneous in nature- all current endogenous vari abl es al so
appear as explanatory variables in sone equation or identity.
This violates one of the crucial assunption of QOdinary Least
Squares (AS nethod of estimation viz., that the explanatory
variables be uncorrelated with stochastic disturbance term in
each equation. The consequence is that the QS estimates are no
| onger unbiased and they suffer from what is commonly known as
"simul taneous equation bias". Further, such nodels are usually

over-identifi ed.

For estinating over-identified simultaneous equation nodel s,
a nodified LS nethod known as Two-Stage Least Squares (2999 is
used. Although this nethod is called a simltaneous equation
method, it is based on single equation approach only. It involves
in "purging-out" the endogenous explanatory variables from the
correlation with stochastic disturbance term by estinmating an
instrunental variable for each of such endogenous vari abl e. These
instrunental variables are nothing but (QS estinated val ues of

respecti ve endogenous variable by regressing each of them on all
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the predetermned (explanatory and | agged endogenous) vari ables
in the system These regressions are called first-stage

r egr essi ons.

In the second-stage, Q.S regressions are run for structural
equations by replacing the current endogenous variables on the
right-hand side with their instrunents. The resultant paraneter
estinmates are known as 29.S estimates. Strictly speaki ng, we need
to consider the identities as well in the second-stage estination
procedure. Unfortunately, in our case, the identities are
non-linear and hence their incorporation into 29.S estination
seens difficult and therefore not inplenented. Further, due to
nonavai lability of data on inport tariffs and export subsidies
prior to 1971, 239.S nethod could be applied only for a shorter
time series viz., 1971-91. W need to renenber this while
conparing Q.S and 29.S estinmates. The linear 29.S nodel estinates

are reproduced from Appendi x:

Sanpl e period: 1971-91

(M/P) = 10.0981 + 0.0012** Y - 253.6045* 1T - 103.7435T1,
(0.49) (2.70) (-3.17) (-1.57)

+ 0.6163* (M/P)*

(3.62)
R?%= 0.96, DW = 2.38, F = 96, Dh Statist(i(): = -1.3887

X9=-9.0555 + 1.2733 YW + 0.8277* X ... (B)
(-.84) (1.38) (5.14) . o |
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R2=0.86, DW= 2.20, F =66, Dh = -.6449

PX* = -101.2979* + 0.0016* Y + 0.5653** X,
(-13. 1) (9. 63) (2. 56)

R?=0.98, DW= 1.68, F = 441

| = 2. 7063 + 1.0045* (XP>X+ KIS)/PM) - 0.2040%*(R PM)_,

(0.73)  (40. 40) (-2. 1)
- 04372 BM (D
(-5. 37)

R?=0.99, DW= 2.04, F = 561

Xs = -13.9709  + 0.0005% Y + 0.3841*** X,
(-1 8) (3.03) (1. 73)

R= 0.99, DW= 2.10, F = 53.32

* indicates 1% | evel of significance
** indicates 5%]I evel of significance
*** jindicates 10% 1| evel of significance

Broadly, in an absolute sense, the 29S estinates are
satisfactory in terns of goodness of fit, expected signs,
nmagnitudes and t-ratios of coefficients. Al the equations
satisfy stability condition as well. However, when conpared to
QS results, the 29.S estinates seem | ess robust- goodness of fit
and t-ratios are lower overall. This inplies that the precision

of 29.S estimates is |lower conpared to Q.S estinmates. This coul d
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be due to several reasons- difference in length of time series,
"true" structural nodel may not be similtaneous but we are
inposing this property on the nodel, and ignoring identities in

t he nodel .

The linear nodel using S and 29.S net hods al so seemto be
strong contenders in providing a good description of the
historical data. On the basis of pure statistical criteria, it
woul d be difficult to ignore these estinmates. Infact, we propose
to use these estimates for undertaking policy analysis in the

next chapter.
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YEAR SUB TAR MON SUP PR IND Y YW
1961 2869 19.59 58602 8.238
1962 3046 19.63 60168 8.974
1963 3310 20.38 61165 9.022
1964 3752 21.63 64216 10.22
1965 4080 24.01 68942 11.20
1966 4529 25.83 65734 12.31
1967 4950 29.42 66089 12.69
1968 5350 32.84 71519 12.91
1969 5779 32.47 73285 14.51
1970 6387 33.68 78177 15.43
1971 391 18 7321 35.35 82211 15.00
1972 572 24 8138 37.54 82675 16.34
1973 729 27 9684 41.31 81991 16.73
1974 895 43 11172 49.66 86010 15.09
1975 1194 65 11907 62.17 87116 14.36
1976 1290 182 13143 61.50 95433 15.08
1977 1330 310 15609 62.78 96253 14.55
1978 1541 310 18383 66.05 103670 16.17
1979 2104 470 21819 66.05 109466 16.98
1980 2660 431 19953 77.36 102937 16.86
1981 3229 505 23117 91.47 110685 17.49
1982 4104 695 24729 100.0 117140 17.53
1983 4883 650 28535 102.6 119704 18.50
1984 5428 668 33066 112.9 129392 21.21
1985 6937 698 39649 120.1 133844 22.03
1986 9090 749 43599 125.4 139059 23.46
1987 9819 949 50996 132.7 143682 23.87
1988 13405 1280 57656 143.6 149408 24.28
1989 15610 1825 66259 154.3 166200 24.70
1990 17658 2707 81580 165.7 174798 25.13
1991 19974 4015 92892 182.7 184460 25.57
1992 22594 5955 141111 207.8 186135 26.01
**********@3******EZ}(J?%***********ﬂc/\vlk***********Bcvl********l\ﬁcs***********
1961 185 4.762 15.30 2232 1122
1962 118 4.762 15.60 2344 1092
1963 157 4.762 16.00 2534 1131
1964 122 4.762 16.60 2777 1222
1965 95 4.762 17.20 2959 1349
1966 59 6.539 17.90 3231 1408
1967 130 7.500 18.20 3463 1902
1968 150 7.500 18.60 3662 2008
1969 302 7.500 19.40 4069 1908
1970 565 7.500 20.40 4390 1582
1971 525 7.501 21.30 4814 1634
1972 596 7.594 22.40 5380 1825
1973 551 7.742 25.50 6015 1867
1974 659 8.102 31.30 7260 2955
1975 531 8.376 34.10 7387 4519
1976 1078 8.960 37.50 7732 5265
1977 2542 8.739 41.20 9544 5074
1978 4532 8.193 44 .40 10938 6025
1979 5431 8.126 50.90 14083 6814

APPENDI X V-1

DATA LI STI NG



5388 7.863 59.70
1980 4775  8.659 2> 60 16573 9143
1981 19441 12549
1982 2706 9.455 75.20 50998 13608
1983 1729 10.09 84.00 23110 14293
1984 1624 11.36 92.60 28823 15831
1985 3044 12.36 100.0 31484 17134
1986 3343 12.61 102.0 37793 19658
1987 4094 12.96 109.7 44762 20096
1988 5267 14.48 124.0 53296 22244
1989 2904 16.65 147.2 62342 28235
1990 5989 17.94 172.6 73147 35412
1991 7983 24.47 201.7 87779 43193
1992 . 8838 28.99 218.0 09509 47851
kkhkkkhkhkkhkkhkkhkhkhkkhkkhkkhkhkhkhhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhhkkhkhkhkhkhkk*k
kkhkkhkkhkkhkkhkhkkhkkhkhkhkkhkkhkhhkhkhkhkhkhkhkhhkkhkhhkhkhkhhkhkhkhkhkkhkhkhhkhkhhkhkhkhhkkhkhkhhkhkhkhkhkhkhkhkkhkhkhkhkkkhkhkhkhkhkkk!
1961 642 25.74 20. 13 171 201
1962 660 25.74 20. 56 173 203
1963 685 25.04 19. 72 173 203
1964 793 24.80 20. 35 183 204
1965 816 25.27 20. 77 190 205
1966 806 26.68 21. 82 155 156
1967 1094 39.98 31. 48 143 130
1968 1198 39.92 28. 53 144 133
1969 1358 65.08 41. 72 136 133
1970 1413 40.15 29. 38 137 133
1971 1535 40.86 30. 85 125 122
1972 1608 42.51 31. 27 121 115
1973 1971 47.71 32. 52 119 106
1974 2523 58.33 47. 42 127 102
1975 3329 75.34 71. 13 114 99
1976 4042 77.24 82. 83 99 97
1977 5146 82.33 80. 48 98 98
1978 5404 91.52 73. 67 92 98
1979 5726 91.70 76. 92 9 98
1980 6418 92.52 106. 5 105 102
1981 6711 100.0 100. 0 107 102
1982 7806 113.7 101. 5 103 %83
1983 8803 121.1 119. 2 104 104
1984 9771 138.5 92. 92 102 101
1985 11744 155.0 124. 6 100 00
1986 10895 156.8 123.0 92 88
1987 12452 164.2 106. 9 85 81
1988 15674 178.9 123.0 82 55
1989 20232 209.1 143.0 78 o
o my Ry B 7
32553 : :
1992 44042 339.4 237.6 78 72

Abr evi ati ons used

SUB = Export subsidies in rupees crores

TAR = Inport tariffs in rupees crores

MON SUP = Money supply (M) in rupees crores

PR IND = Whol esal e price index (1980- 81:100% _
Y=Real nati onal i nconei nrupees000' crores(1980-81prices)
YW= Real G\P of trading partners in US dollars

RBR = Forei gn exchange assets of RBlI in rupees



EXR = Nom nal exchange rate
PW= Wrld price index
RM = Reserve noney In rupees crores

MPS = Inport value in crores of rupees
XPS = Export value in crores of rupees
WE = Unit value index of exports
WI = Unit value index of inports

EXRR = Real effective exchange rate
EXRN = Nomnal effective exchange rate.



APPENDIX V-ILI NEAR CLS ESTI MATES:
Sanpl e period: 1962-91

(MP) = 6.5208 + 0.0012* Y - 210.7588* 11- 31. 96411,
(0.64)  (3.26) (-3.70) (-0. 60)

-82.9325 &+ 0.6304 * (MP
(-1.68)-2 (4. 28)

R?2= 0.98, DW = 196, F = 235.2, Dh statistics = 0.185

X9 = 11.4003 - 8.7544** (PX /PW)S+ 1.3069** YW + 0.6651 X_,
(1.09) (-2.13) (2.08) (4.55)

+ 5.2544 DUVEXR
(1 13)

R=0.92, DW = 1.86, F =97.92, Dh statistic = 0.64

Sanpl e period: 1971-91

PC = -27.3792 + 2.1793 (P (Ets)) + 0.8945* PW
(-1.03) (0. 62) (4. 90)
* * * %%
+ 1.9639 YW+ 0.2867 X + 0.2061 EM+ 12.3209 DUMEXR
(1.54) (1.01) 1 (2. 33) (2.08)

R?2=0.99, DW= 2.63 F =231, Dh statistic =-1.50

| = -62.8179 - 0.5574* (PM(E#)/P) + 0.0011* Y - O0.4244* EM

(-4.86) (-5.84) (4. 87) (-11. 2)
+ 0.5992* ((XP¢€ +KI S /PM) - 0.1650* (RPW) + 0.1657* |
(6. 95) (-3.90) (3.09)

R?2=0.99, DW= 2.02
X°= -13.9709 + 0.0005* Y + 0.3841*** X,

(-1.80) (3.03) (1-73)
R°=0.90, DW =2.10, F =091, Dh statistic = -.2345
* indicates 1% | evel of significance

** indicates 5% | evel of significance
*** jndicates 10% | evel of significance
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Wt hout EM

PX = -27.0992 4 0.7374 PW + 0.0007 Y + 11.4319
(-.96) ( 3.01) (1. 64) (2.17)
R?2=0.98, DW- 2.04, F = 277.67
| - -7.5205 - 0.5442*(PM(Ett)/P) + 0.8708*( XPX+Kl %)/ PM
(-1.68) (-3.34) (11. 3)
+ 0.1579 (RPW)., + 0.2451 j*** | - 7.6385 DUVEXR
(1.58)* (2.05) (-1.34)
+ 0.5040 |
(3.58) F

R?2=0.99, DW= 1.78, F =231, Dh statistic = 0.603

XS= -13.9709 + 0.0005* Y + 0.3841***X,
(-1. 80) (3.02) (1. 73)

R=0.90, DW = 2.10, F= 91, Dh statistic

Sanpl e peri od 1962- 89
(M/P) =

= -.2345

16.2598 + 0.0013*

Y - 196.4479* 11 - 40.5878 11,
(1.54) (3.56)

(-3.70) (-0.82)

-89.3873***T,+ 0.5556* (M/P).,
(-1.96) (3.68)

R?=0.97, DW = 1.90, F = 142.27, Dh statistic = .439

x4 =16. 7782 - 8.1002* (PX /PW + 1. 3465 YW+ 0.4348** X,
(2. 55) (-3.17) (2. 99) (2.61)

+ 11. 5103* DUMEXR
(2. 89)

R=0.96, DW = 1.68, F = 138, [h statistic

= 1.793
Sanpl e period: 1971-89
PX = -44.8580 + 4.5389** (P (KE-s)) + 0.8566* PW
(-1.48) (2. 42) (3. 60)
+ 0. 0007***Y - 0.3241***X; + 0.1712* BEM + 10. 3524* DUMEXR
(1. 99 (-1 99 (3.56) (3.38)
R?= 0.99,

DW= 2.23 F =198, Dh statistic
indicates 1% | evel of significance
I ndi cates 5% evel

of significance
*** indi cates 10%I evel of significance

*

= -.7331

* *
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= -61.1818 - 0.5259* (PM(E4t)/p) + 0.0011* Y - 0.4201*EM

(-4.49) (-4, 83) (4.51) (- 10. 33)
+ 0. 5969* (( XPX°KI S) / PM) S- 0. 1665* (R PM) ., + 0. 1722%*] ¢
(6. 62) (-3.76) (2. 90)

R2=0.99, DW= 1.82, F = 198
X * 16.1566 + 0.8086* (P¢ (E+S/P) ) + 0.4189** X, - 0.0565 EM

(2. 94) (3. 49) (2.28) (-1. 14)
+ 5.8680 DUVEXR
(1. 67)

R=0.94 DWW = 2.54, F=84, Dh statistic = -1.9685
Wt hout EM

PX = -91.8728 + 4.5047 **(P/(Ets)) + 0.3793 PW
(-2. 45) (1 79) (1. 40)
+0.0015* Y - 0.4794*** X, + 11.5416** DUMEXR
(3. 69) (-2.15) (2.75)

R2= 0.99, DW= 155 F = 257.4, Dh statistic = 3.996

| = -9.6548 - 0.2223 (PMS(E+t)/P) + 0.8690* (XPX+KI® )/PM?%)

(-2.48) (-1.31) (12.24)
+ 0.1338 (R/IPMS) + 0.1505 |, - 17.6405** DUMEXR
(1.63) (1.43) (-2.96)
+0.7009* I¢
(5.18)

R?2=0.99, DW=2.24, F = 198, Dh statistic

- . 5886

XS= 13.7525 + 0.7051* PX(E+s)/P) + 0.5102* X, + 4.7354 DUMEXR
(2. 69) (3.27) (3.05) (1- 39)

R=0.94 DWN =2.43, F=95 Dh statistic = -1.3687

* indicates 1%l evel of significance
** indicates 5%]l evel of significance
*** | ndi cates 10%l evel of significance
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Sample period: 1962-87

(M/P) = 19.1426 + 0.0013 Y - 190.2529 1 - 44.3993 114

(1.53) (3.44) (-3.36) (-0.85)
-88.1564** 11, + 0.5259* (M/P),
(-1.85) (3.14)
R’= 0.95, DW = 1.88, F - 96, Dh statistic = 0.59

X9 = 22.6939 - 8.1583* (PXS/PW) + 1.2039* YW + 0.3072** X_,
(3.95) (- 3.80) (3. 10) (2.08)

+ 15. 2390* DUMVEXR

(4.31)
R=0.96, DWW =2.30, F= 126, Dh statistic = -1. 1606

Sanpl e period: 1971-87

P¢ = -78.2959 + 7.1084* (P (Ets)) + 0.5915** PW
(- 2. 48) (3. 45) (2.36)
+ 0.0010** Y - 0.2952***X _; -I- 0.1537* EM + 10.0874*DUMEXR
(2.90) (-1.92) (3.51) (3.66)
R?2=0.99, DW = 2.86, F = 165, Dh statistic = -1.8026

| = -64.9708 - 0.5859* (PMS(E+t)/P) + 0.0012* Y + 0.2054* I¢
(-4.51)  (-5.71) (4.64) (3.43)

+ 0.5623* (XPX5+KI%)/PM°>- 0.1716* (R/PM%., - 0.4118* EM
(6.08) (-4.32) (-11.21)

R?=0.99, DW = 1.73, F = 165

XS= 52.2244 + 2.6906** (PX® (E+s)/P) - 0.0008**Y - 0.0972 EM
(2.88) (2.78) (-2.32) (-1.74)

+ 0.7318* X,
(4.20)

R=0.93, DN =2.95 F =165 Dh statistic = -2.8113

* indicates 1% | evel of significance
** indicates 5% | evel of significance
*** indicates 10% | evel of significance
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Without EM

PXS = -141.4899 + 8.6234* (P/(E+s)) + 0.0019 Y
(-13.64) (4.61) (16.78)

- 0.3900*** X' + 10.3923* DUMEXR
(-1.98) (3.12)

R?= 0.99, DW = 197, F = 297, Dh statistic = 0.106

| = -8.7167 - 0.2843 (PMS(E+t)/P)
(-1.87) (-1.21)

+ 0.8580% (XPXs+Kl %)/PM + 0.1273 (RFW.; + 0.1640 |,

(10. 21) (1. 42) (1. 26)
- 16.0969 DUMEXR + 0.7062 |
(-2.14) (4. 58)
R2=0.98, DW= 2.14, F = 81.67, Dh statistic = -.3415

XS= 13.5680+ 0.4550 PX(E+s)/P) + 0.5792* X, + 5.6165 DUVEXR
(2. 68) (1 41) (3.27) (1. 59)

R=0.92, DW= 2.78, F = 57.57, Dh statistic = -2.3475
(a) Log-linear LS Model
Sanpl e peri od: 1962-91

In (MP) = -2.4931* 0.3903 In Y - 0.8919* 1r- 0.15397;,
(-2.95 (2.8 (- 4. 59) (-0. 88)

-0.2790*** TI, + 0.6623 * In (MP?
(-1. 74) (4.79)

R=0.98, DWW = 1.99, F=215.6, Dh statistic = 0.0424

In X%=1.4531 - 0.5495 * In (P& PW + 0.5230% I n YW
(3.93)  (-4.46) (3.58)

+0.2965 In X, + 0.2885 DUMEXR + 0.0024 EM
(2. 07) (3. 43) (3.87)

R%= 0.95, DW= 1.40, F = 138, Dnh statistic = 0.0424
* indicates 1%l evel of significance

** indicates 5%l evel of significance
*** | ndi cates 10%I evel of significance
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Sanpl e peri od: 1971-91
In PX = 1.4281* + 0.0330 In (P (Es)) + 0.7378* In PW

(6. 94) (0. 36) (27. 50)
+ 0.0024* EM + 0.1334* DUMEXR
(3.87) (3.11)

R?2=0.99, DW= 1.80, F = 346.5

In | - -3.4873***- 0-1796* In (PM (E#)/P + 0.3492 In Y
(-1.61) (-4.27) (1. 50)
+ 0.8067* In (XPX+KIS)/PM- 0.0203 In (RPAV)_
(10. 0) (-1 19
+ 0.0636** In Ig + 0.1753 * In |_4- 0.0036* EM
(2. 24) (2. 46) (-6.14)
R?2=0.99, DW= 2.25, F = 198, Dh statistic = -.61

In X3= -2.5386 + 0.1243 In PX(Ets)/P) + 0.3637%** In Y

(-.46) (0. 72) (1.32)
+ 0.5089 In X!t
(-.59)
R= 0.93, DW= 2.26, F = 113.7
Wt hout EM
Iln PX = -7.8173*** + 0.0667 In (P (E+ts)) + 0.3543 ** |n PW
(-1.66) (0. 48) (2. 06)
+ 0.9199** |n Y + 0.2154* DUVEXR
(2. 05) (4. 13)
R=0.99, DW= 1.21, F= 346.5
In | = -1.4814 - 0.2903* In (PM(EH)/P) + 0.1195 In Y
(-0.36) (-4.01) (0. 27)
+0.6695*In ((XP+KIS)/ PV + 0.0442***|n (R PVS-1
(4. 54) (1. 72)
+ 0.4291* In |4 + 0.1609* In Ig
(3.898) (3.57)

R?=0.99, DW= 1.80, F =98, Dh statistic = .5314
* indicates 1%l evel of significance

** indicates 5%I evel of significance
*** 1 ndi cates 10%I| evel of significance
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In X5=-4.6819* +0.5557 In Y + 0.5783* In X,
(-2.10) (2.18) (3.00)

R 2=0.93,DW=2.11,F=120,Dhstatistic=-.54
Sample period: 1962-89

In (M/P) = -2.5420 + 0.4191* In Y - 0.8476* 1t - 0.1783 711,
(-3.02) (3.00) (-4.35) (-1.02)

-0.2957** TL,+ 0.6099 * In (M/P)_1
(-1.86) (4.17)

R=0.98, DW = 1.97, F = 235.2, Dh statistic = .1255

In X ¢ = 1.8565 - 0.5168 * In (PXS PW) + 0.5391 * In YW
(4.69)  (-4.52) (3.94)

+ 0.3696* DUMEXR + 0.1604 In X,
(4.21) (1- 04)
R=0.95, DW = 1.59, F = 150, Dh statistic = 1.876

Sanpl e peri od 1971-89

In P¢ = 1.2286 + 0.1592 In (P (Es)) + 0.7381* In PW
(5. 78) (1. 38) (27.91)

+ 0.0026* EM+ 0.1248 DUMEXR
(4. 56) (3.18)

R2=0.99, DW= 1.41, F = 396

In | = -5.7506 - 0.2144* In (PW(EH)/P + 0.5833***|n Y
(-2.02) (- 4. 98) (1. 99)
+ 0.6881* In ((XPC+KI 3/ PM) + 0.1899**In |,
(6.77) (2. 70)
- 0.0030*EM + 0.0902*In | ¢
(-6. 31) (3.25)
R?2=0.99, DW= 2.06, F = 183.86, Dh statistic = -.14
* indicates 1%l evel of significance

** indicates 5%1 evel of significance
*** indi cates 10%I| evel of significance
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In  X= 10.2616 + 0.6991* In PX (Es)/P) - 0.8731** In Y
(2.92) (3. 95) (- 2. 56)

+ 0.4737* InX,- 0.0016 EM
(3. 30) (-2.13)

R“=0.96, DW= 2.83, F=76.09, Dh statistic =-1.41

Wt hout EM

In PX® = -14.4157 + 0.3940 In (P/(E+s)) + 0.1185 In PW
(-3.14) (2.22) (0.70)

+ 1.5237* In Y + 0.2296 DUMEXR
(3.51) (5.11)

R2=0.99, DW= 1.01, F = 196

In 1 = -5.8902 - 0.3115* In (PMS3(E+t)/P) + 0.5843 In Y
(-1.12)  (-4.14) (1.05)
+ 0.5017** In (XPX+KI1%)/PM® + 0.0442** In (R/IP°M )4
(2.77) (1.78)
+ 0.1770* Inls+ 0.3882* In |4
(3.91) (3.37)

R?2= 0.98, DW = 1.86, F = 231, Dh statistic = 1.776

In X5= 6.6632 + 0.4813* In (PXS3(E+s)/P) - 0.5502 In Y
(1.94) (2.99) (-1.62)

+0.5948* In X _;
(4.05)

R?=0.96, DW = 2.38, F = 141, Dh statistic = -1.075
Sample period: 1962-87

In (M/P) = -2.5486 + 0.4242* In Y - 0.8384* 711 - 0.183211,
(-2.88) (2.85) (-4.01) (-0.99)

-0.2937*** 1% + 0.6003 In (M/P)_
(-1.76) (3.74)

R?=0.96, DW = 1.96, F = 129.33, Dh statistic = .1498
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In X = 1-9663 - 0.5010* In (PX /PW + 0.5136* In YW
(4.67)  (-4.20) (3. 54)

+ 0.3833* DUMEXR + 0.1445 In X,
(4.21) (0. 90)

R*- 0.94, DWW - 1.63, F- 82.25, Dh statistic = 1.623

Sanpl e period 1971-87

In P¢ = -5.3240 + 0.4271* In (P (Es)) + 0.4555% In PW
(1. 40) (3.38) (3. 16)

+ 0.6212 In Y + 0.0021* EM + 0.1750* DUMEXR
(1.70) (3.90) (4.86)

R?=0.99, DW = 2.33,F = 217.8

In | = -59831 - 0.2163* In (PMS(E+t)/P) + 0.6081 In Y
(-1.25) (-4.37) (1.20)

+ 0.6816* In (XPX5+KI%)/PM®+ 0.1849***In 1,
(4.52) (1.90)

- 0.0030*EM + 0.0913**In I¢
(-5.68) (2.87)

R?= 0.99, DW = 2.01, F = 165, Dh statistic = -0.0225
In X°= 10.5924 + 0.6844* In PX® (E+s)/P) + 0.5143* In X,

(2.92) (3.54) (3.09)
- 0.0015 EM - 09124 VY
(-1.93) (-2.59)
R-2=0.95, DW =2.94, F = 72, Dh statistic = -2.6608
WITHOUT EM
In P¢ = -13.6302 + 0.4590** In (P (Es)) + 0.1199 In PW
(-2.91) (2. 46) (0. 70)
+ 1.4450* I n Y + 0.2428* DUVEXR
(3.26) (5. 21)

R?=0.99, DW= 1.20, F =147
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Inl =-3.6934- 0.3025* In (PV(E+)/P) + 0.3544 In Y

(-0.42) (-3.44) (0. 38)
+ 0.5664*** | n (XPX+ Kl %)/ PM + 0.4194** In | _,
(2.04) (2.63)
+ 0.1768* Inlg+ 0.0430 In (RAV)
(3.41) (1.58)

R?2=0.98, DW= 1.86, F=81.67, Dh statistic = .3833

In X5= 7.2731 + 0.4573** In PY(E+s)/P) - 0.6196*** In Y

(2. 06) (2. 7D (-1.77)
+0. 6589*| n X 1
(4. 03)
R*=0.94, DW =2.57, F = 82.33, Dh statistic = -1.5901
LIKEAR 2SLS

Sanpl e period 1971-87

(MP) = 41.2290 + 0.0023 Y - 205. 66501y
(1.37) (8. 53) (-2.81)

R=0.84, DW = 1.77, F = 43
X9=98.9121 - 31.2144 (P€ /PW + 19.7543 DUMEXR
(13.5 (-8.32) (9. 26)
R=0.93, DW = 1.83, F - 109. 67

PX = -57.2433 + 5.9047 (P (Es)) + 0.0008 Y + 0.7504 PW
(-1.33) (1. 92) (1 76) (2. 29)

- 0.3238 X! + 0.1616 EM + 11.0766 DUMEXR
(-1 72) (2. 90) (3. 20)

R%=0.99, DW= 2.14, F = 165, Dh statistic = -0.4675

* indicates 1% level of significance
** indicates 5% 1 evel of significance
*** jndicates 10% | evel of significance
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| =-5.8397 + 0.9522 (XPX°+KI®)/PM + 0.5818 | ¢ - 0.1580 EM

(-1.71) (26. 48) (4.15) (-2.15)
- 16. 4398 DUVEXR
(-3.38)

R?=0.99, DW= 2.11, F = 297

XS = 13.4111 + 0. 4405 PX(Ets)/P) + 0.5870 X,
(2. 65) (1.37) (3.34)

+ 5.5019 DUMEXR
(1. 57)

R=0.92, DWW = 2.82, F=057.57, Dh statistic = -2.4523
Sanpl e period 1971-89

(MP = 31.5337 + 0.0010 Y - 265.1536 1 - 110. 3469 72
(1. 58) (2.68) (- 4.28) (-1.97)

+ 0.6086 (MP™
(3.88)
R=0.94, DW = 1.99, F =84, Dh statistic = .0298

Xd= 2.1562 + 1.0182 X,
(0. 47) (13. 56)

R=0.91, DW = 2.05 F = 171.89, Dh statistic = -0.0922

PE = 16.6992 + 1.2287 PW
(9. 07) (45.3)

+ 0.2166 EM + 10.3786 DUVEXR
(5. 46) (4. 3)

R?=0.99, DW= 1.33, F = 495

| = 2.4286 + 1.0027 (XPE+KIS/PM - 0.1914 (RPM)S,

(0. 47) (26. 3) (-1 58)
- 0.4062 EM _2
(- 4. 00) R2 = 0.98, DN= 1.95 F=245
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Xs  27.2783 + 1.2761 PX(E+s)/P) - 0.0003 Y + 0.7842 X,
(2.32) (2.76) (-1. 47) (4. 58)

R?=0.94, DW = 2.64, F- 95 Dh statistic = -2.0985

Sanpl e period 1971-91

(MP) = 10.0981 + 0.0012 Y - 253.6045 11 - 103.7435 T,
(0. 49) (2. 70) (-3.17) (-1.57)

+0.6163 (MP;
(3.62)
R%=0.96, DW = 2.38, F = 96, Dh statistic = -1.3887

Xd= -9 0555 + 1.2733 YW + 0.8277 X
(-.84) (1. 39) (5. 14)

R=0.86, DW = 2.20, F =66, Dh statistic = -0.6449

P = -101.2979 + 0.0016 Y + 0.5653 X
(-13. 1) (9. 63) (2. 56)

R?2=0.98, DW= 1.68 F = 441

| = 2.7063 + 1.0045 (XP+KIS/PM - 0.2040 (RPW)_, - 0.4372 EM
(0.73) (40. 4) (-2. 1) (-5.37)

R?2=0.99, DW= 2.04, F = 561

X5= -13.9709 + 0.0005 Y + 0.3841 X,
(-1.8) (3.03) (1-73)
R=0.90, DW = 2.10, F = 53.32

* indicates 1%l evel of significance
** indicates 5% | evel of significance
*** | ndi cat es 10%l evel of significance
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CHAPTER 6
POLI CY ANALYSI S

6.0. Sinmulation Methodol ogy:

The enpirical results,
far are partial in nature and do not
| nt er-dependenci es between endogenous
dynamcs. This additional task is done
reduced form system wunderlying the

undertaking sinulations using the estinated nodel.

option is tedious if the structural nodel
t he reduced form nodel

vari abl e depends on al |

i ncl udi ng those of 23LS, discussed so

take into account the

variables and their

by either obtaining the

structural nodel or

The first

IS non-linear, and al so

I s | ess appeal i ng because each endogenous

expl anatory vari abl es whet her rel event or

not. The simulation approach is nore attractive and has several
ot her advantages. These include scenario sinulations involving
hypot het i cal policy changes, both individually and in
conbi nations, |ike devaluation, credit control, reduction in
subsidies, tariffs etc. V¢ now turn our attention to this
anal ysi s.

The nodel perfornance can be evaluated by simulating the
nodel historically and examning how faithfully the nodel tracks

the original data.

of the original

Percentage Error

(MAPE)

(RVPE)

and Theil's neasure of
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and simul ated values are the Root

| naccur acy

The conmon neasures to conpare the cl oseness

Mean Square

the Mean Absolute Percentage Error

in forecasts

(THF).



MAPE and RVMPE indicate the first and second (infact, square root

of the second nonent) of the error distributions.

"Model simulation ...is sinply the nmathenati cal solution of
a simultaneous set of (difference) equations. S mulation refers
to a set of such equations" (R ndyck and Rubinfeld (1976)). For
simulating a nodel, the estimated val ues of the paraneters have
to be provided along with the initial values of the endogenous
variables and a tine series of exogenous variables. Wen such a
nodel is simulated and solved over tine, solutions for each
endogenous vari able can be obtained. Such a sinulation exercise
can be carried out for nodel testing and eval uation, historical
policy analysis and forecasting. Both static and dynamc
sinulations are possible. In a static or one period simulation,
historical values are assigned to |agged endogenous vari abl es;
whereas in a dynamc simulation, nodel estinmated values wll be
used for these variables. Hence, there is a possibility of error
build-up in a dynamc simuilation but not so in one period
simulation. Further, there are two sub-categories of sinmulations
viz shock and sustained types in both one period and dynamc

si mul ati ons.

Conparison of historical series of endogenous variables wth
the nodel simulated val ues can provide val uable guide for nodel
validation. Such ex-post simulations play an inportant role in
policy analysis. By changing paraneter estimates or values of

exogenous vari abl es, very interesting and useful pol i cy
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simul ati ons, though hypothetical, cab be carried out (provided
there are no changes in the policy regine). This could help

exam ne the i npact of alternative policy options.

To evaluate historical simulations is a difficult task. Each
i ndi vidual equation in the nodel may fit the data well but the
simul ated val ues nmay not be close to observed val ues. P ndyck and
Rubi nfeld point out that nodels having a good statistical fit nay
simulate badly because "behaviour of the nodel as a dynamc
structure may bear little relation to the way individual
equations fit historical data". Besides, sone equations in the
nodel nmay have a good fit whereas others may not. This is because
it is easier to construct sone parts of the nodel while others
nmay pose greater problens. Sonetines, the nodel may have a bad
fit but may sinulate well. A conpromse nmay have to be made by
the nodel builder wherein a few equations which may not have a
good fit are accepted as long as good simulation results are

obt ai ned.

The perfornmance of the nodel can al so be guaged by seing how
well the simulated values trace the actual values. Wen turning
points in the endogenous variables are traced by the similated
series of respective variables, then the nodel performance may be
pronounced as good. But, various problens nay arise in the nodel
simulation. The equation may have |ow RWE values but nmay not
trace the turning points well. The opposite nay also hold true.

But as pointed out by PFindyck and Rubinfeld, "nodel building is
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very much an art, and part of the art is learning to trade off

alternative criteria in different ways".

6.1 Hstorical (Base) S nul ation:

For the purpose of nodel validation, we start with the
| i near nodel because our interest is in predicting the |evels of
endogenous variables and the fluctuations therein. S nce 23S
estinmates are not very encouraging we use the forner for
simul ation purpose. The linear 29S estimates and the |og-Ilinear
nmodel using QS nethod wll however be used to analyse the
sensitivity of policy inpacts to nethod of estimation and

functional formrespectively.

The nodel was sinulated historically to check for its
ex- post (sanple peroid) performance. Both static and dynamc
simulations were perforned using the nodel estinated by Q@aAS
nmethod for the tine period 1962-87. The basic data for such a
simulation are paraneter estinates, values of the endogenous
variables in the initial year(s) depending on the nunber of
| agged years and val ues of the exogenous variables for the entire
simulation period. The RWE and MAPE were conputed for six
cruci al endogenous variables and presented in Table 6.1. A third
goodness of fit measure called Theil's inaccuracy in forecasts
(THF 1is also conputed and presented in Table 6.1 The rate of
inflation variable has been omtted fromthis table because the
rate of change in price level also gives sane infornmation.

Li kewi se, desired real bal ances variable is al so excl uded because
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it has no historical series. In addition, plots of endogenous
vari abl es cont ai ni ng hi stori cal and si nul at ed val ues al so confirm
this. The above neasures are conputed for sanple sub-periods
1972-81, 1982-87 and the entire sanple period, 1972-87. The above
sub periodisation is to see whet her the nodel performance differs
bet ween t hese sub- peri ods.

From Table 6.1, the ex-post perfornance of the static
simulation in tracing the historical values given the observed
|agged values is fairly satisfactory, except perhaps for net
foreign assets variable (R. Al the three sunmary neasures have
low values indicating close fit of simulated values wth
historical series. The nodel (Linear LS paraneters) seem to
forecast better for the second half of the sanple viz., 1982-87
than the first half for four endogenous variables. The nodel did

not do well for price level and net foreign assets vari abl es.
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Table 6.1. Goodness of Fit Measures for Ex-Post Static Sinulations

Endpgenous 1972-81 1982-87 1972-87

Variable MAPE RM PE THIF MAPE RMPE THIF MAPE RMPE THIF

Price Levd 4.14 5.10 2.76 569 6.47 3.30 4.92 582 3.16
P

Mon(ey)SuppIy 464 5.75 2.92 1.87 2.39 1.03 3.26 4.40 1.60
_(I\/II%><

Unit port 5,48 6.62 3.34 414 4.79 2.34 481 5.78 2.66

Vaue (PX®)

EXport Volume 3.69 5.49 2.89 4.36 5.22 2.55 4.02 536 2.70
(X)

Import Volume 7.98 10.37 511 3.17 3.68 1.78 558 7.78 2.97
I

Net(F)oreign 15.79 18.82 9.26 1918 22.70 10.45 17.49 20.85 9.69

Assets (R)

MAPE- Mean Absol ut e Percentage Error

RVPE- Root Mean Percent age Error

THF Theil's Inaccuracy in Forecasts

Table 6.2 &odness of Fit Masures for

Ex- Post Dynamc S nmul ati ons

Endogenous 1972-81 1982-87 1972-87

Variable MAPE RMPE THIF MAPE RMPE THIF MAPE RMPE THIF

Price Leve 3.86 519 2.76 10.77 1225 3.60 7.32 9.41 555
P)

Mongy|8upply 4.60 6.04 3.22 218 3.00 0.83 3.39 4.77 193
M

Unit Expart 556 6.24 3.07 456 541 150 5.06 584 2.74

Value (PX°)

Exp(c;(r)t Vol 521 6.32 3.35 412 503 1.42 4.66 571 2.87

Import Vol 7.67 1048 5.26 6.37 7.15 192 7.02 8.97 3.89
(D

NetF)oreugn 14.54 17.97 9.46 21.79 29.48 8.77 1816 24.41 11.72

Assets (R)

MAPE- Mean Absol ute Percentage Error

RMPE- Root Mean Percentage Error

THF Theil's Inaccuracy in Forecasts
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The wunsatisfactory performance for these two variables is
per haps due to the fact that there are no estinated equations for
these two variables. Their values are dependent on other
variables. Erors in those variables may cunulate to produce

| arge errors for these two vari abl es.

Summary neasures relating to dynamc simulations are
presented in Table 6.2. As expected, broadly, the MAPE, RWE and
THF values for static simulation are less than the correspondi ng
values for dynamc sinmulation with a few exceptions, indicating
sone error build-up in the latter. The dynamc simlations
exhibit simlar pattern as that of static ones in predicting the
vari ables between the two sub-periods. Wthin each simulation,
the degree of success varied across variables. Mney supply
variable stands-out well traced uniformy in all sinulations,
particularly for the second sub-sanple period 1982-87, possibly
because its historical series is quite snooth. The nagnitude of
MAPE, RMPE and THF values for all other variables with the
exception of price level (sone tines) and net foreign assets (R
vari abl es, seem reasonable. In every simulation, the RWE is

al ways exceeding MAPE reflecting the volatile nature of the trade

vari abl es.

6. 2 Post - Sanpl e Forecasts:
An honest way to judge how well a nodel perforns is to
subject it to post-sanple forecasts. In this study, post sanple

predi ctions were nade for the five year period 1988-92. S nce the
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act ual

peri od,

forecasts are to the act ual

and predicted values along wth error

val ues.

sel ected endogenous vari ables for

period. Further,

ex- post

are conputed for
entire period.

based on the actual

peri od,

each year of

two sub-periods viz.,
This periodisation for

and predicted values given

val ues of the endogenous variables were available for this
a conparison could be made to ascertain how close the

Tabl e 6.3 contai ns the act ual

in prediction for

in order to conpare post-sanple perfornance wth

the sane sumary neasures (MAPE, RWE and TH F)

1988- 90,
t he post-sanpl e period

These summary neasures are presented in Table 6.4

Table 6.3: Post-Sanpl e Forecasts for
Dynam c S nul ati on
Endogenous 1988
Vari abl e Actual Predicted Eror
Price 143. 6 148. 6 4.9
| evel (3.4
Money 57656 57385 -270.9
suppl y (--4
Uhi t 178.9 182.9 4.0
val ue of (2.2
Exports
Export 87.6 78. 4 -9.2
vol une (-10.4)
| npor t 180. 7 172.0 -8.7
vol une (-4.8)
Net 5267.0 5016.4 -250.6
forei gn (-4.98)
Asset s

in Table 6.3.
1988- 92 usi ng
1989

Actual Predicted Error
154. 3 148.5 -5.8
(-3.8)
66259 63556 -2703.0
(-4.1)
208. 2 206. 3 -2.8
(-1. 9
96. 7 80. 3 -16. 4
(-16.9
197. 3 187. 8 -9.5
(-7.6)
5904 3360. 8 -2543.2
(-43. 1)

Figures in parentheses are percentage errors.
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Table 6.3: (contd)

Endogenous 1990 1991

Vari abl e Actual Predicted Error Actual Predicted Error
Price 209. 2 225. 2 16.1 182.7 147.3 -35.4
| evel (7.6) (-19.49)
Money 81580 71526 - 10054 92892 74433 - 18459
suppl y (-12.3) (-19. 8)
Uni t 209. 2 225. 2 16. 1 268.8 240.7 -28.1
val ue of (7.7) (-10. 4)
exports

Exports 132. 3 82.2 -50.1 121. 1 84. 2 -36. 8
vol une (-37.9 (-30.4)

| nports 247. 5 228.7 -18.8 209.5 190.9 -18.6
vol unme (-7.6) (-8.9
Net 5989 -3026 -9015 7983 - 9460 -17443
forei gn (-218.5)
Asset s

Figures in parantheses are percentage errors. (contd)

Tabl e 6.3: (contd)

Endogenous 1992

Vari abl e Act ual Pr edi ct ed Error

Price 207. 8 152. 5 -55.3

| evel (-26.6)

Money 141111 78790 - 62321

suppl y (-44. 2)

Uni t 339.4 229. 6 -109. 8

val ue of (-32.34)

exports

Export 129. 8 86. 5 -43. 2

vol une (-33.3)

| nport 201. 3 211. 1 9.8

vol une (4.8)

Net 18838 -25110 - 43948

foriegn (-233.3)

Asset s

Figures in parentheses are percentage errors.
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Table 6.4: (Goodness of Fit Measures for Post-Sanpl e
Dynam ¢ Si nul ati ons

Endogenous 1988- 90 1991- 92 1988- 92
Var i abl e MAPE RWE THE MAPE RWE THF MPE RWE THEF
Price Level 3.43 3.44 1.72 23.00 23.28 13.32 11.26 14.96 9.1

M)n%z Suppl y 5.62 7.50 4.50 32.02 34.24 22.90 16.18 22.42 18.1

Uni t or{ 3.77 4.69 2.40 21.40 24.03 14.68 10.82 15.63 11.0

val ue (PX)
Export Volunme 21.77 24.70 16.47 31.87 31.90 18.71 25.81 27.81 17.6

| erC()?Qt Volune 5.75 5.90 3.23 6.90 7.18 3.67 6.21 6.4 3.4

I
Net (f %)r el gn 66.12 90.44 56.19 225.90226.02 99.08 130.0 159.18 95.6

Assets (R

MAPE- Mean Absol ute Percentage Error
RWPE- Root Mean Percentage Error
THF Theil's Inaccuracy in Forecasts

Table 6.5 odness of Fit Measures for Conbined S mul ation for 1972

Satic S nulation Dynamc S mulation
Endogenous
Vari abl e MAPE RWE THF MAPE RVPE THF
Price Level 4.60 5.42 2. 68 6.92 8.82 4.75
M)”%a Suppl y 3.37 4.49 2.36 4.08 5.74 4.03
Uni t por { 4.63 5.53 2. 50 4.79 5.5 2.55
Val ue (PX)
Exp(zrt ol une 7.11 10.96  8.67 8.06 12.14 9.72
I rrpo?? Vol une 555 7.40 3.01 6.64 8.4 3.66
D .
Net (F)0r el gn 22.86 31.80 20.82 30.49 50.87 37.46
Asset s (I%g

MAPE- Mean Absol ute Percentage Error
RWPE- Root Mean Percentage Error
THF Theil's Inaccuracy in Forecasts
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In general, based on the sumary neasures, there does not
seem to be any uniform pattern between ex-post and post-sanple
sinulations in terns of relative superiority. (e nmay expect
ex-post sinulation to be better than post-sanple (inclusive of
sanple period here) sinmulation, but this does not seemto hold
good. However, the net foreign assets variable seem to support

t he expected behavi our.

The low magnitudes of forecast errors for the imed ate
three year post-sanple period underscore the usefulness of the
nodel for short-run forecasting purpose. As noted earlier, the
historical data for the years 1991-92, nore specifically for
1992, do not follow the past trends and exhibit serious outlier
nature. For this reason, the nodel failed to forecast the
vari ables satisfactorily. The inports volune seens to be an
exception. This variable could be forecasted well throughout the
five year period where as price level, wunit export value and
nmoney supply could be predicted well during the three year
| mredi at e post-sanple period. Net foreign assets variable seemto
reflect the cumulative errors, especially of exports volune
variable. To assess the base/historical simulations for the
ex- post and post-sanple periods put together, conbi ned
simul ations, static and dynamc, are run for the 1972-90 peri od.
The sumary neasures are presented in Table 6.5 The summary
neasures indicate a nore balanced picture and underscore the

above concl usi ons.
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6.3. Inpact, Dynam c and Equilibrium Multipliers:

In a dynamc simultaneous equation system like the
presentnodel, it is possible to quantify the effects of changes
I N exogenous vari ables on the endogenous variables through the
conput ati on of responses known as inpact and dynamc nultipliers.
The inpact nultiplier nmeasures the effect of a shock or once-for-
all unit change (relative change if the variables are in a
logarithmc forn) in an exogenous variable on the endogenous
vari able. The exogenous change and the inpact corresponds to the
i mredi ate one period only. In other words, the inpact nultipliers
represent reduced form coefficients of pure exogenous vari abl es.
The residual effect of a once-for-all shock can be carried over
to subsequent periods in a truly dynamc nodel involving |agged
dependent explanatory variables like the present nodel. |n such
cases, the effect of an exogenous change on an endogenous
variable can be neasured after each tinme interval and can be
cumul ated as short, nedium and long-term effects. These are
called dynamc multipliers and neasure the cumulative effect
after one, two, three... periods. In addition, it is also
possible to quantify the total effect after an infinite tine gap
through long-run or equilibrium multipliers. The dynamc
multipliers coincide with the inpacts of a sustained exogenous
change. For a linear nodel, Ilinear in both variables and
paraneters, multipliers can be conputed analytically from the
estimated paraneters w thout under-taking any simulation

exercise. For a non-linear nodel, multipliers can be conputed
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nunerically wusing dynamc sinulations. W wuse this latter

procedure in our case.

6.4. Sensitivity Analysis:

Bef ore we undertake any specific policy change and quantify
its effects, it is necessary to analyse (a) the dynamc stability
of the nodel and the sensitivity of the inpacts to choice of (b)
timng of the exogenous change, (c¢) |evel of exogenous change,
(d) functional form and the paraneters used (e nethod of
estimation used to quantify the regression coefficients. The
exanpl e of devaluation is used to anal yse each of these in sone
detail .

(a) Dynamc Stability:

W take the case of a 30% once-for-all devaluation in Indian
rupee. To inplenent this, the nomnal exchange rate (B is
increased by 30% in a specific year and its allocative and

dynamc effects are quantifi ed.

S nce the exogenous change is of a shock type, it 1is
expected that it produces an initial inpact on the endogenous
variable(s) with which it is directly associated. Due to dynamc
nature of the nodel, the effects will continue into future but
with declining magnitudes and eventually the inpact should die
down and the simulated path returns to the reference path (base
sinulation). For sone variables, it is possible that the effects
may not die down, but tend to stabilise (beconmes constant)

overtine i.e., the similated path may not nerge wth base
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simul ation but stays nore or less parallel. If either of this
happens, the nodel is said to be dynamcally stable. These two
situations are sonetinmes referred to as stability of first and
second kind respectively. Yet, a third possibility is that the
simul ated path fluctuates or diverges away from base sinmul ation,
in which case the nodel is said to be dynamcally unstable. A
dynamcally unstable nodel may not be suitable for any policy
analysis. Further, due to similtaneity of the nodel, there wll
be allocative effects on other endogenous variables in the event

of an exogenous change. The timng of these effects depends on

the lags and leads in the nodel i.e., they need not occur in the
sane year.
A perusal at the dynamc inpacts  of a  one-shot

30%leval uation in 1978 (Table 6.6) shows that the nodel is
dynamcally stable (of the first kind).wth respect to unit val ue
of exports and export and inport volunes, the endogenous
variables directly affected by deval uation. Price level and
nmoney supply (at least in relative terns) variables seem to
indicate stability of second kind whereas the net foreign assets
variable indicate sonme what cyclical behaviour and perhaps

dynamc instability.
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Tabl e 6. 6. Dynam c I npacts of a 30% (One-shot Deval uation in 1978
Li near Model for 1962-87
Price Unit value Mney Exports Inports Net foreign
Year or | evel of Exports supply volune  volune Asset s
1978 .18 -5. 47 11.5 1.0 -3.23 6.9
(.20 (-57) (.09 (L7 (-37 (.15)
1979 .23 -.16 30. 4 .33 .12 19. 6
(.33 (-.17) (.15 (.54 (.12 (. 44)
1980 .16 -.03 22. 5 N .09 18. 7
(.22 (-.03) (.11) (.17 (.13 (.30)
1981 .13 . 06 35.0 .02 -.04 29. 4
(.14 (.05 (.15 (.09 (-.03) (.55)
1982 .07 .04 48. 8 .0 -.09 41. 4
(.08) (.03 (.18) (.01 (-.07) (.92
1983 .10 .03 56. 3 -. -.02 45. 6
(.09) (.02 (.19 (-.0? (-.02 (1.9
1984 .14 .05 59.9 -. 00 -.04 52.2
(.13 (.03 (.17) (-.01) (-.02) (1. 94)
1988 .12 .04 70. 1 -.0 -.08 64. 8
(.08) (.02) (.12 -. 01) (-.05) (10
1989 .18 .04 77.2 -.0 -.04 72.6
(.12 (.02 (.12 (-.0 (-.02 (1.8)
1990 .18 .04 95.1 -. 0 -. 07 85. 2
(.11) (.02 (.13 (-.00 (-.03 (4.9)

...Indicates that i n-betweenval ues are omtted.
The entries are actual _ !
tion value wth percentage change gi ven i n parant heses.
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(b) Effect of timng of the exogenous change:

The 30% once-for-all devaluation is repeated for several
years. The idea is to see if the effects are independent of the
timng of the exogenous change. Probably it need not. Infact,
this is one of the nmain criticisns of devaluation as a possible
neasure to inprove trade balance and balance of paynents.
However, if we can notice sone pattern in the way the endogenous
vari ables are affected due to deval uati on undertaken at different
points of time, it would be a useful guide for the policy naker.
Towards this end, we sinmulate a 30% deval uation in Indian rupee

in 1978, 1979, 01984, ..., 1988 and 1991. S nce the effects can

occur only into future starting from the year of exogenous
change, we get a triangular nmatrix of inpacts for each endogenous
variable. These are tabulated seperately for each of six
| mportant endogenous variables viz., price level, noney supply,
unit value of exports, export volune, inport volune and net
foreign assets (BOP). Both the level and percentage change are

tabulated (Table 6.7.1-6.7.6),
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Table 6.7.1. Dynamc Inpacts of a 30% One-shot Devaluation In

different years on Price Level
(1980- 81=100)

Year of — — Year of Deval uation
| mpact 1978 1979 1980 1981 1982 1983 1984 1988 1991

1978 .18
(-27)

1979 .23 .45
(.33) (.69

1980 .16 .29 .8
(.22 (.40 (1.2

1981 .13 .% .95 .67
(.14 (.6) (L0 (.73

1982 .07 .17 .% .%4 .%
(.08 (.19 (1.0) (.37 (1.0

1983 .10 .53 .21 14 11 2.1
(.09 (.44 (.18 (L.1) (.91) (L7

1984 .14 .08 48 -.13 .77 32 .30
(.13) (-07) (.45 (-.120 (.73 (.30) (.28

1988 .12 .17 .95 -.10 .4 -5 .10 .65
(.08 (.11) (.62 (-.07) (.29 (-.33) (.08 (.42

1991 .16 .20 .94 -.08 .68 -.08 .19 .34 53
(.11) (.13) (.63 (-.08) (.46) (-.05) (.13) (.23 (3.5

1992 .29 .37 20 -.30 13 -.43 .38 .71 6.8
(.18) (.23) (L3) (-.18) (.81) (-.20) (.23 (.44 (42

| ndi cates that i n-between val ues are omtt ed.

The entries are actual change in the variable over its base Sinula
tion value with percentage change given in parantheses.
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Table 6.7.2. Dynamc Inpacts of a 30% One-shot Devaluation in
different Years on Unit Value of Exports
Year of Year of Deval uation
'mpact 1978 1979 1980 1981 1982 1983 1984 1988 1991
1978 -5. 47
(-5.7)
1979 -.16 -4.0
(-.17) (-4.2
1980 -.02 -0 -4.8
(-.03 (.00 (-4.8
1981 .06 .13 .32 -5.42
(.05 (.12 (.29 (-4.9
1982 .04 .16 .32 .02 -3.88
(.03 (.19 (.27 (.01 (-3.30
1983 .03 .15 .24 .35 A -5.65
(.02 (120 (.18 (.20 (.26) (-4.22
1984 .05 .08 .22 .02 . 26 .03 -4.92
(.03 (.06 (.15 (@ (.18) (.02 (-3.38
1988 .4 .08 .24 .01 .10 -. 05 .03 -4.65
(.2 (.0 (.13 (.01 (.05 (-.03) ((® (-2.51)
1991 .01 .01 .16 -.02 .09 -.04 .01 .04 vl
(.000 (.0 (.07 (-.01 (.09 (-.02 (.0) (.01) (.18
1992 .08 .13 .78 -.10 .46 -. 17 .12 .26 2.13
(.0 (.08 (V) (-0 (.20 (-.07) (.05 (.11) (.91

| ndi cates that in-

The entries are actual
val ue with percentage

bet ween val ues are omtt ed.

change in the variabl e over
change given in parantheses.
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Table 6.7.3. Dynamc |Inpacts of a 30% One-shot Devaluation in
di fferent Years on Net Foreign Assets (Rs Crores)

Year of Deval uation
Year of —_—
| mpact 1978 1979 1980 1981 1982 1983 1984 1988 1991

1978 6.8
(15

1979 19.6 29.8
(.44 (.67

1980 18.7 43.8 65.1
(.30) (.71) (1. 1)

1981 29.4 27.5 95.2 5.3
(.55 (.51) (1.8 (.10)

1082 41.4 64.8 101.0 32.7 82.1
(.92) (L4224 (.73 (1.8)

1983 45.6 51.8 173.0 -22.2 99.7 -22.7
(1.9 (2.2)(7.3)(-.94) (42)(-.9)

1984 52.2 72.4205.3 -1.9 113.6 0.96 44.0
(L9 (27 (7.6)(-.07) (4.2 (.04 (1. 6)

1088 64.8 82.6 317.0 -13.2 228.7 -19.0 74.6 125.5
(1L0) (1.3) (5.1)(-.21) (3.6) (-.3 (L2 (20

1091 83.8 102.8 457 -51.5 304.5 -76.9 100.4 174.3 1601
(1.1) (13)(59(-.66) (39(-.99 (1L3) (2 2)(20.5)

1992 96.6 130.4 589 -55.4370.3 -102115.1 222.4 1762
(.45 (.60)(2.7)(-.26) (L7)(-.47) (.53) (1.03)(8.13)

| ndi cat es t hat i n-between val ues are omtted.

The entries are actual change in the variable over its base simulation
val ue W t h percentage change given in parantheses.
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Table 6.7.4. Dynam ¢ Inpacts of a 30% One-shot Devaluation
in different Years on Export Vol ume

Year of Deval uation
Year of

Inpact 1978 1979 1080 1981 1982 1983 1934 1988 1991

1978 1. 00
(1.7)

1979 .33 .64
(.54) (1. 05)

1980 .11 .20 66

(.17) (.31) (1.04)

1981 .08 .04 16 .65
(-04) (.07) (0.25) (L0

1982 .00 .00 ® .20 .42
(.01)(-.01) (.02 (.30 (.64

1983 -.02 -.02  -.02 .03 .10 .54
(.00)(-.02) (-.03) (.04 (.14) (.81

1984 -.01 -.01 -.02 .0l .01 .16 .43
(-.01)(-.02) (-.08) (.01) (.01) (.23) (.61

1988 -.00 -.01 -.02 .00 -.01 .00 o) 30

(-.01)(-.01) (-.03) (.00)(-.01) (.00 0 (.39
1991 -.00 .00 -.01 .00 -.01 .00 0 .01 -.02

(.00) (.00) (-.02) (.00)(-.01) (.00 (.00) (.0L)(-.02)
1992 .00 -.01 -.03 .00 -.02 .01 0 -.01 -.08
(.00)(-.01) (-.04) (.00)(-.02) (.01) (-.01)(-.01) (-.1)

. .. Indicates that i n-betweenval ues are omtted.
The entries are actual change in the variable over its base simlated
val ue with percentage change given in parantheses.
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Table 6.7.5. Dynamc Inpacts of a 30% One-shot Devaluation
In different Years on Inports Vol une

Year of Year of Deval uati on

Impact 1978 1979 1980 1981 1982 1983 1984 1988 1991

1978 -3.23
(-3.7)

1979 12 -2.8
(.12)(-2.8)

1980 ® .06 -2.9

(.13) (.07)(-4.3)

1981 -.04 .30 .08 -2.9
(-.03 (.23 (.07 (-2.2)

1982 -.08 -.26 .16 -.03 -2.9
(-.07)(-.21) (.14)(-.02)(-2. 4)

1983 -.02 .18 -.48 .69 .15 -2.4
(-.02) (.14)(-.37) (.52) (.12)(-1.98)

1984 -.40 -.17 -.22 -.18 .06 .03 -3.6
(-.02) (-.1)(-.13)(-.11) (.03) (.02)(-2.08)

o * o . . e oo o o *

1988 -.08 -.13 -.16 -.08 -.16 -.26 -.1 -3.5
(-.05)(-.08)(-.10)(-.05) (-.1)(-.15) (-.08)(-2.1)

o * o o * e

1991 0oL .00 -.03 .02 .05 .08 .0L .0l -7.6
(.01) (.00)(-.02) (.01) (.03 (.04 (.01) (.00)(-40)

1992 -.01 -.07 -.30 -.01 -.12 .05 -.02 -.11 .01
(-.0D)(-.04)(-.15)(-.0)(-.068) (.02) (-.01)(-.08) (.01

. indicates that the i nbetween values are omtted

The entries are actual change in the variable over its base sinmulation
val ue with percentage change given in parantheses.
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Table 6.7.6. Dynamc Inpacts of a One-shot 30% Devaluation in
different Years on Money Supply (Rs Crores)

Year of Year of Deval uati on
| npact 1978 1979 1980 1981 1982 1983 1984 1988 1991

1978 11.5
(- 06)

1979 30.4 46.2
(.15) (.23

1980 22.5 52.7 78.4
(.11) (.25 (.39

1981 35.0 327 113.3 6.3
(-15) (.14) (.48 (.09

1982 48.8 76.4 118.9 38.5  96.6
(.18) (.28 (.44 (.14 (.36)

1983 56.3 63.9 213.6 -27.4 123.2 -28.0
(.19 (.22 (.73(-.09 (.42) (-.1)

1984 509 830 2355 -22 130.3 1.1 50.5
(.17) (.24 (.69 (-.01) (.38 (0 (.15

1988 70.1 89.3342.9-14.2 247.4-20.6 80.7 135.8
(.12) (.15) (.58)(-.02) (.42)(-04) (.14) (.23

1991 88.8 108.8 484.2 -54.5 322.2 -81.4 106.3 184.5 1694
(.12) (.14 (.64(-.07) (.42)(-.11) (-14) (-24) (2.2

1992 137.0 185.0 835.8 -78.5 525.2 -144 163.3 315.4 2499
(.16) (.22) (1.0)(-.09) (.63(-.17) (.2 (.39 (29

...indicates that the in between values are omtted.
The entries are actual change in the variable over its base
simul ation value wth percentage change given in parantheses.
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To answer the question whether the inpacts are independent
of timng of exogenous change, we need to |ook along the | eadi ng
diagonals of the triangular matrices. |If the values either in
absolute level or percentage are roughly equal then we can say
that the inpacts are independent of the timng of exogenous
change. As per this criteria, the answer seem to be 'yes' for
sone variables (e.g. inport volune, wunit value of exports and
export volune), while it is uncertain for others. The direction
of these inpacts are broadly consistent with prior expectations-
devaluation leads to rise in exports supply (denand), fall in
i nports, decline in unit value of exports, rise in donestic
prices (inflation), increase in noney supply and inprove net

foreign assets (balance of paynents), wth a few exceptions.

The nmagnitudes of these effects are varying overtine,
substantially for sone variables, probably because not all
variables are in real terns and the nodel being in linear form
Infact, the exchange rate used here is nomnal exchange rate®
whi ch has gone-up considerably overtine, fromRs 7.59 in 1972 to
Rs 29 in 1992, inplying a steep fall in real value of rupee, in
other words, inplicit depreciation. Consequently, the absolute
increase in exchange rate due to a fixed 30% deval uati on has

| ncreased consi derably overti ne.

°lke of effective exchange rate series, both nomnal and real, did
not give significant coefficients for crucial price variables and

hence were not I ncluded here.
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(c) Effect of |evel of exogenous change:

In order to analyse the effect of Ilevel of devaluation on
the endogenous variables, four different levels of nomnal
deval uations, viz., 30% 40% 60% and 100% were undertaken
separately in the sane year 1978 The dynamc inpacts are
tabul ated separately for these six endogenous vari ables in Tabl es
6.8.1-6.8.6. For the purpose of conparison, all the effects have
been reduced to a uniform 10% | evel by sinple division. These are
also tabulated along with gross inpacts. As can be expected, the
gross nmagni tudes of inpacts will increase with higher |evels of
devaluation. But, the interest would be to see if there is any
pattern in these inpacts. As before, since the exogenous change
is of a shock type, the sinulated path returns to base path
eventually for sone variables in all sinmulations indicating

dynamc stability.

It is also noticed that, larger the exogenous change
(devaluation) , longer is the tine taken for the sinulated path to
nerge wth the base path i.e., larger the exogenous shock, it

takes longer to get absorbed into the system which is quite
justified. For exanple, when a 100% devaluation is effected in
1978, the inpacts persisted beyond 1992, a |apse of 15 years.
From Table 6.8.1-6.8.6, it is <clear that the dynamc
i npacts, both in absolute magnitude and percentage terns, are
dependent on the |evel of exogenous change- the higher the rate
of devaluation the larger are the inpacts for price |level, noney
supply and net foreign assets. The opposite is true for other

vari abl es. These inpacts vary, sonewhat in a narrow range, wth
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an increase in the rate of deval uation even after

them to a uniform 10% | evel .

nor mal i si ng

Table 6.8.1. Dynami c | npacts of Different Levels of a one-shot

Deval uation in 1978 on Price | evel

(1980- 81=100)

Year of G oss | npact | npact due to 10% change
| npact A B C D A B C D
1978 .18 .32 . 67 1.62 .06 .08 11 .16
(.20 (.40 (.99 (29 (9 (12 (1 (.2
1979 .23 . 36 . 68 1.49 .08 .09 11 .15
(.33 (.53 (1.000 (2. 18) (.11) (.13 (.17 (.22
1980 .16 24 .46 1. 02 .05 .06 .08 1
(.22 (.35 (.66) (1.43 (.0n ( .09 (.11) (.14
1981 .13 .18 .28 0.40 .4 .04 .05 .4
(.14 (20 (.3) (.49 (05 (0B (0 (&
1982 .07 11 .22 0.47 .02 .03 .4 .05
(.08 (.12 (.29 (.51 (.03 (.03 (.09 (.05
1983 .10 14 .19 0.28 .03 .4 .03 .03
(.09 (.12) (.16 (.23 (.03 (.03 (.03 (.02
1984 .14 .25 .55 1.36 .05 .06 .09 .14
(.13 (.24) (.52 (13 (.09 (.06 (.09 (.13
1988 12 .20 .43 1. 03 .4 .05 .07 i
(0 (13 (B (.61 (.03 (0 (0 (.00
1991 .16 .30 .66 1.61 .05 .08 11 .16
(.11) (.200 (.49 (1.1 (.04 (.05 (.07 (. 10)
1992 .29 .58 1.38 3.39 1 .15 .23 .3A
(.18 (.3 (.89 (2.1 (.06 (.0® (.19 (.21)
| . The entries are actual change in the variable over its base

simul ation value wth percentage change given in parantheses.

2. ...Indicates that thein-between val ues are omtt ed.

3. A 30% one-shot
B 40% one-shot
C 60% one-shot
D 100% one-shot
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Table 6.8.2. Dynamc |Inpacts of Different Levels of a one-shot
Deval uation in 1978 on Unit value of Exports
Year of G oss | npact | npact due to 10% change
| npact A B C D A B C D
1978 -5.47 -6.9 -9.4 -13.2 -1.8 -1.7 -1.6 -1.3
(-5.6) (-7.1) (-9.7)(-13.7) (-1.9 (-1.98 (-1.6) (1.4
1979 -.16 -.14 -.06 .27 -.06 -.04 -.01 .03
(-.17) (-.16) (-.07) (.29) (--06 (-0 (-.0n) (.03
1980 -.02 -.02 04 .20 -.01  -.00 .01 . 02
(-.03) (-.02) (.04 (.21 (--0) (-.00 (.0 (@
1981 .06 .10 21 47 .02 .03 .03 .05
(.05 (.09 (.19 (.43 (.0 (0 (0 (0
1982 .04 .06 .13 .27 .01 .02 .02 .03
(.03 (.05 (.11) (. (.0 (.0 (0 (.0
1983 .03 .04 .07 .14 .01 01 .01 .01
(.02 (.03 (.08 (.11) (.01 (.01 (.01 (.O01)
1984 .05 .09 21 .51 .02 .02 .03 .05
(.03 (.08 (.14 (.35 (.0) (.0 (0 (&9
1988 .4 .06 14 A .01 .02 .02 .03
(.02 (.04 (.08 (.18 (.0) (.01 (.01 (.02
1991 .01 .04 .10 .28 .00 .01 .02 .03
(.00) (.01 (.08 (.12 (.00) (.00) (.01 (.01
1992 .08 .20 52 1.26 .03 .05 .09 .13
(6 (0 (2 (9 (.0 (@ (o) (.0

| . The entries are actual

tion value with percentage change given in parantheses.
.Indicates that thein-between val ues are omtted.

2. ..
3. A

30% one- shot

Deval uation in 1978

change in the variable over its base simla-

Deval uation in 1978
Deval uation in 1978
Deval uation in 1978

B 40% one-shot
C 60% one-shot
D 100% one-shot
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Table 6.8.3. Dynamic |npacts of Different Levels of a one-shot

Deval uation in 1978 on

Year of Goss lnpact

Money Supply

| npact _due to 10% change

| npact A B C D

1978 11.520.13 42.1 96.8
(.06) (.11) (.23 (.53

1979 30.4 489 94.7 208.6
(.15) (.24) (.47 (L0

1980 22.5 33.8 59.9 121.1
(.11) (.16) (.29) (.58

1981 350 56.8 111.1 254.0
(.15) (.24 (.47 (11

1982 487 77.3 146.7 321.1
(.18) (.29) (.55 (1.2

1983 56.3 91.1 179.8 407.4
(.19) (.31) (.61 (1.4)

1984 50.9 96.9 190.5 426.1
(.17) (.28) (.56) (1 24)

1988 70.1 116.9 240.2 555.3
(-2 (20 (4) (99

191 887 155.6 334.1 793.4

(.12) (.200 (.44 (1.05)
1992 136.1 252.4 556.0 1347.5
(.16) (.30) (.69 (165

A B C D

38 503 7.02 97
((® (B (o6 (.0
10.1 12.23 15.79 20.9
(.05) (.06 (.08 (.10
7.5 847 99 12.1
(.6 () (.09 (.09
11.7 14.2 18.5 254
(.05 (.08) (.08 (.11)
16.2 19.33 24.5 32.1
(.08 (0.7) (.09 .12
18.8 22.79 30.0 40.7
(.06) (.08) (.10) (.14)

20.0 24.2 31.8 42.6
(.08 (.07) (.09 (.12

23.4 29.2 40.0 555
(.0H (.09 (.09 (.19

29.6 389 557 79.3
(.09 (.09 (.09 (.10
45.4 63.1 927 134.8
(05 (0 (.11) (19

| . The entries are actual change in the variable over its base simla-
tion value w th percentage change gi ven in parant heses.
2 | ndi cates that thein-betweenval ues are omtted.

3 A
B

30% one-shot Deval uation in 1978
40% one-shot Deval uation in 1978

C 60% one-shot Devaluation in 1978
D 100% one-shot Deval uation in 1978
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Table 6.8.4. Dynamc Inpacts of Different Levels of a one-shot

Deval uation in 1978 on Net

Forei gn Assets

Year of G oss | npact | npact due to 10% change
| npact A B C D A B C D
1978 6.8 12.0 25.1 57.6 2.3 3.0 4.18 5.8
(.15) (.27) (.56) (1.3 (.05 (.0 (.0 (.13
1979 19.6 31.6 61.1 134.6 6.5 7.9 10.2 13.5
(.4) (.7) (L4 (30 (.15 (.18 (.2 (.3
1980 18.7 28.1 49.8 100.6 6.2 7.02 830 10.06
(.30 (.40) (.8 (1.63) (.10 (.12 (.13 (.16
1981 29.4 47.8 93.4 213.5 9.8 11.9 15.6 21.3
(.55 (.89 (1.749 (4.0 (.18) (.22 (.29 (.40
1982 41.4 65.6 124.6 272.7 13.8 16. 4 20.8 27.3
(.92 (1.5) (28 (6.05 (.31 (.37 (.47) (.60
1983 45.6 73.8 145.6 329.9 15.2 18.4 24.3 33.0
(L9 (31D (62 (14.0 (.63 (.78 (1.03) (1.9
1984 52.2 84.4 166.1 371. 4 17.4 21.1 27.7 37.1
1.94) (3.1 (6.2)(13.8) (.65 (.78 (1L.03)( 1.4
1988 64.8 108.1 222.0 5133 21.6 27.02 37.0 51.3
(1.0) (1.72) (3.5) (8.17) (.33 (.43 (.60) (.82
1991 83.8 147.0 3158 749.7 27.9 36.76 52.6 75.0
(1.1) (1.9 (4.1) (9.6) (.37) (.47) (.68 (.99
1992 96.6 178.0 399.2 950.2 32.2 4.5 66.5 950
(.45) (.8) (1.84) (4.38) (.15 (.2 (.31 (.49

| . The entries are actual

change in the variable over

its base siml a-

tion value with percentage change given in parantheses.
2. ...Indicates that the in-between values are omtted.
3. A 30% one-shot Devaluation in 1978

B 40% one-shot
C 60% one-shot
D

100% one- shot

157

Deval uation in 1978
Deval uation in 1978
Deval uation in 1978



Table 6.8.5. Dynamc Inpacts of D fferent

Level s of a one-shot

Deval uation in 1978 on Exports vol une

Year of G oss | npact | npact due to 10% change
| npact A B C DA B C D _
1978 1.0 1.27 1.73 2.4 .33 .32 .29 .24
(L.7) (216 (29 (4.1 (.60 (.9 (.49 (.4
1979 .33 41 A .70 11 .10 .09 .07
(.59 (.68 (.8 (1.1 (.18 (.17 (.15 (.10
1980 .11 13 1.16 .19 .4 .03 .19 .02
(.1 (20 (.25 (30 (.09 (.05 (0 (.03
1981 .03 .02 .02 0 01 .00 .00 .00
() (& (O (0 (.0 (.01 (.01 (.00
1982 .0 .0 -.01 -.03 .00 -.00 .00 -.00
(.00 (0O (-.01) (-.09 (.00 (-.000 (.00 (-.00
1983 -.02 .0 -.01 -.02 -.01 .00 -.00 -.00
(.0 (.0 (-.0) (-.03 (-.00 (.00 (-.01) (-.00
1984 -.01 -.01 -.02 -.05 -.00 -.00 .00 -.01

(-.01) (-.01) (-.03) (-.07)

1988 -.0 -.01 -.01 -.03
(-.01) (-.01) (-.02) (-.04)

1991 -.0 O -.010 -.02
(-.0 (0O (-.0) (-.03
1992 .0 -.01 -.02 -.05

(.0) (-.01) (-.03) (-.06)

| . The entries are act ual

(-.00) (-.00) (.00) (-.01)

-.00 -.00 -.00 ~-.00
(--00 (-.00 (-.00 (-.00)

-.00 .00 -0 -.00
(--00 O (09 (-0
0 -.00 .00 -.01

(.00) (-.00) (.01) (-.O1)

change in the variable over its base siml a-

tion value w th percentage change given in parantheses.

2

...Indicates that the in-between val ues are omtted.

3: A 30% one-shot Deval uation in 1978
B 400 one-shot Deval uation in 1978

C 60% one-shot
D 100% one- shot
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Table 6.8.6. Dynamc Inpacts of Dfferent Levels of a one-shot
Deval uation in 1978 on | nport vol une

Year of G oss | npact | npact due to 10% change
| npact A B CD A B C D_
1978 -3.23 -4.15 -5.82 -8.61 -1.08 -1.04 -.97 -.86
(-3.7 (-4.8 (-6.7) (-9.9 (-1.2) (-1.2 (-1.1) (-.9
1979 .12 .13 .14 .08 .04 .03 .02 .01
(.12 (.13 (.19 (.08 (.8 (.03 (. (.01
1980 .09 .14 .28 .61 .03 .03 .06 .06
(.13) (.21 (.41 (.91 (.08 (.05 (.00 (.09
1981 -.04 -.10 -.27 -.82 -.01 -.03 -.4 -.08
(-.03) (-.08) (-.21) (-.62 (-.01) (-.02) (-.03) (-.006)
19082 -.08 -.13 -.23 -.44 -.03 -.03 -4 -.4
(-.07) (-.11) (-.19 (-.36) (-.02 (-.03) (-.03) (-.O9
19083 -.02 -.04 -.14 -.42 -.01 -.01 -.02 -.04
(-.02 (-0 (-.11) (-.32 (-.01) (-.01)) (-.02 (-.03
1984 -.40 -.06 -.09 -.14 -.13 -.02 -.02 -.01

(-.02) (-.03) (-.05) (-.08)  (-.01) (-.01) (-.01) (-.01)

1988 -.08 -.13 -.24 -.54 -.03 -.03 -.04 -.05

(-.05) (-.08) (-.14) (-.32) (-.0) (-.0?) (-.®) (-.03
1991 .01 .01 0 -.02 .00 .00 0 -.00
(.01 (0 (0 (-.01) (.00) (0 (0 (-.00
1992 -.01 -.06 -.18 ~-.44 .00 -.02 -.03 -.04

(-.01) (-.03) (-.09) (-.21)  (-.00) (-.01) (-.02) (-.02)

| . The entries are actual change in the variabl e over its base sinmul a-
tion val ue with percentage change gi ven in parantheses.
2. ... Indicates that thein-betweenval ues are omtted.
3. A 30%one-shot Deval uation in 1978
B.  40% one-shot Deval uation in 1978
C 60% one-shot Deval uation in 1978
D 100% one-shot Deval uation in 1978
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(d) Effect of Functional Form and Paranmeters:

In order to anal yse the sensitivity of inpacts to choice of
functional form and paraneters, the log-linear nodel estinated
for the sane sanple period are used. Since the policy effects are
bei ng conpared between two different nodels, a separate base
sinmulation is constructed using log-linear paraneters. As in the
| i near nodel, a 30% one-shot devaluation in 1978 is dynamcally
simulated using this log-linear nodel as well. The allocate and
dynamc effects for both the functional forns are tabulated in

Tabl e 6.9.
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Tabl e 6.9.

Price Unit value Money

Dynam c
Log-| | near Model

for

| npacts of a 30% (One-shot
1962- 87

Deval uation in 1978

Exports Inports Net foreign

\I((rer%gctof level of Exports supply volune volune Assets
1978 .30 -6.20 15. 3 1.9 -2.44 9.1
(.48 (-6.8) (.09 (3.6 (-3.2 (.29
1979 .95 .49 61.9 .14 .15 39.9
(1.9 (.57) (.31 (.22 (.16) (.97
1980 . 36 .40 63.3 -.12 .02 52.6
(.61 (.43 (.31 (-.19 (.03 (.9
1981 . 28 .15 55. 4 -. 07 .09 46.6
(.30 (.15 (.24 (-.2 (.07 (1.0
1982 -.32 10 118.0 -.04 -.50 100.2
(--4 (.09 (.49 (-06) (--4) (27
1983 -.36 -.39 A7 .10 .08 76.7
(-.3) (-.30) (.39 (.14 (.06) (6.5
1984 -.03 .08 111.5 -.01 -.16  97.2
(-.09 (.06) (.33 (-.01) (-.100 (4.5
1988 -.14 -.02 11. 3 . 00 -.11 10.4
(-.1) (-.01) (.02 (.01 (-.07) (.17
1989 -.07 -.06 8.0 .02 .0 7.5
(-.09 (-.09) (.01 (.02 (.0 (.43
1990 -.02 .03 22.1 -.0 -.07 19.9
(-.02 (.02 (.03 (-.01) (-.09 (303

| ndi cates that

The entries are actual
value with percentage change given
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its simulation
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The | og-1linear nodel exhibits dynamc stability for all
vari abl es except net foreign assets. This is in contrast to
| i near nodel in which two nore variables viz., price level and
noney supply exhibited dynamc stability of second kind. The
i npacts from both the functional forns are consistent with a
priori thinking but vary narginally in their magnitudes. The
| og-linear nodel seens to produce marginally higher inpacts, both
in level and percentage terns conpared to the linear nodel (Table

6.9). The exception however is inports vol une.

For exanple, a 30%once-for-all increase in nomnal exchange
rate in 1978 results in a R 11.5 crores (.06% increase in noney
supply in the sane year using a linear nodel, whereas the inpact
would be RS 15.3 crores (.09% wth a log-linear nodel. Exports
volune would increase by Rs 1 crore (1L7% and R 1.9 crores
(3.6% in the tw alternative nodels. Inports are expected to
fall by R 3.23 crores (3.7% if we use a linear nodel while the
log-linear nodel simulates only a decline of Rs 2.44 crores
(3.20%. The percentage change given in parantheses are wth
respect to the respective base sinmulation levels in all the above
cases. The inpacts over subsequent years also differ marginally
between the two functional forns. The differences may w den if
t he exogenous change is undertaken in a |ater year,

(e) Effect of Method of Estinmation;

In chapter 5, we reported paraneter estinates using two

different nethods of estimation viz., QS and 29.S for each of

three sanple periods 1962-87, 1962-89, and 1962-91. Here, we

162



would like to analyse the effect of nethod of estimation on the
i npacts. Therefore, we construct another dynam c base sinul ati on
using 29L.S estinates of |inear nodel for the sane sanple period,
1962-87. Keeping this as reference path, a 30% once-for-all
i ncrease in nom nal exchange rate is hypothesised and its dynamc

and all ocative effects are tabulated in Tabl e 6. 10.

The results are sonmewhat puzzling. Due to a 30% deval uati on
in Indian rupee, it is surprising to find noney supply, donestic
price level and net foreign assets variables to decline rather
than increasing. This is clearly a perverse effect probably due
to absence of inportant |inkages between endogenous vari ables. As
already nentioned, crucial price variables in trade equations;
current rate of inflation and | agged dependent vari able in noney
denmand function are statistically insignificant and omtted from

these equations. Thus, the 23S results are perverse and not

useful for policy analysis.
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Table 6.10. Dynamc Inpacts of a 30% One-shot Devaluation in 1978
2SLS Linear Model for 1962-87

Price Unit value Mney Exports Inports Net foreign

Year of | evel of Exports supply volune volune Asset s
| mpact
1978 -.01 -4.01 -1.6 -.20 -.10

. 2.8 . .
(-.01) (-4.8) (-.01) (47 (-.29) (-.03)

1979 - 01 -2 2.4 .56 -.16 1.5
(-.02 (-1.1) (-.01) (.85 (-.16) (-.03)

1980 .02 -.19 2.1 .10 -.05 1.7
(-.02) (-.21) (-.01) (.13) (-.09 (-.04)
1981 -.01 - 04 2.2 .02 -.01 1.8

(-.01) (-.04  (-.01) (.00 (-.01)  (-.05)

1982 -. 00 -.01 2.2 .0 -.00 1.9
(-.00)  (-.01) (-.01) (.00 (.00 (-.07)
1983 -. 00 -.01 2.3 .00 -. 00 -1.8
(-.0) (-.0) (-.01) (.0 (. 00) (-.11)
1984 -.01 00 1.7 -.00 -.00 -1.5

(-.o1)  (.00) (-.01) (-.000 (.00 (-.10)

1988 -.01 .00 -. 72 -.0 -.00 -. 65

(-.0) (.00) (.00)  (.00) (.00) (-.01)
1989 _.00 .00 _.47 -0  -.00 _.44
(-.0) (.00) (oo (0 (.00 (-.01)
1990 -.00 .00 .04 -0 -.00 .. 07
(-.00 (.00 (00 (.0 (.00 (.00)

I ndi cates that the in-between values are omtted.
The entries are actual change in the variable over its base sinulation
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6.5. Base Sinmulation for Policy Analysis:

It is inportant to have an appropriate base sinulation for
undertaking policy analysis. VW have noticed that linear QS
nmodel is giving good ex-post perfornmance but the sensitivity
anal ysis showed that the log-linear nodel may have an edge over
linear nodel due to better stability property of the forner.
Therefore, we look at the ex-post performance of the |og-Ilinear
nodel before using it for policy analysis. Further, as nentioned
in the beginning, log-linear nodel has its advantage in

interpretation the coefficients as elasticities.

The Q.S log-linear nodel was sinulated historically to check
for its performance. Both static and dynamc sinulations were
performed. Goodness of fit indicators viz. MAPE, RWE and THF
show varying degree of success for different equations (Table
6.11). In addition, plots of endogenous variables containing
historical and simulated values are also analysed (See also

FH gures 6.1-6.7).
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Tabl e 6. 11. Goodness OF Fit Measures for Static Base Si mul ati on

using Log-Linear Model

Endogenous 1972-87

variabl e MAPE RWE THF

Price Level 806 10.27 5.17
(P

Money Suppl y 3.18 4.15 162
(M)

Unit Export Val ue 3.99 491 2.24
(PX)

Export Vol une 542 6.86 3.39
(X

| nport Vol une 493 7.06 281
(1)

Net Foreign Assets 18.68 23.04 10.08

(R

MAPE: Mean Absol ut e Percent age Error

RWPE: Root Mean Percentage Error
THF. Theil's Inaccuracy in Forecasts

1972-90
MPE RWE THF
7.61 9.68 4.67
336 449 275
565 7.27r 4.75
5,93 8.18 5. 44
5.10 6.8 2.97
24.56 36.949 24.07

Tabl e 6.11. CGoodness O Fit Measures for Dynam c Base Sinul ati on
usi ng Log-Li near Model

Endogenous
Vari abl e
MAPE

Price Level 13.95
(P

Money Suppl y 4.22
(M)

Unit Export Val ue 3.22
(PX)

Export Vol une 6.35
(X

| nport Vol une 10.49

(1)
Net Foreign Assets 28.86

(R

MAPE: Mean Absol ut e Percentage Error

1972- 87

RWPE

18.13

5.05

4.22

7.71

12.35

36.01

RWPE: Root Mean Percentage Error
THF. Theil's Inaccuracy in Forecasts
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THF

10.41

2.43

1.99

3.81

6.84

15.62

1972- 920
MPE RWE THF
15.57 19.49 11.53
4.44 5. 22 2.89
536 7.69 5.38
6.47 8.45 5.22
11.27 13. 21 /.93
35.03 43.84 26.18



A broad within conparison of static and dynam c¢ sinmul ati ons
shows that there is not nuch accumul ation of (relative) errors
over tinme. As expected, dynam c simulations indicate |arger error
build-up conpared to their static counter-parts. The relative
errors seem large for all variables during 1982-87, second half
of the sanple period as well as post-sanple period (1988-90).
This was the post-second oil crisis period during which the net

trade bal ance deteriorated very rapidly, signalling a BOP crisis.

Wthin each sinmulation, the degree of success varies across
vari abl es. Money supply variable and to sonme extent, unit export
val ue, stand-out well traced uniformy in all simulations. The
magni t udes of both MAPE and RWE values for all other vari abl es,
possibly with the exception of net foreign assets variable (R ,
seem reasonable. The RWE is always exceeding MNAPE which
indicates volatile nature of the trade variables. Thus, the QS
| og-1inear nodel gave a satisfactory ex-post perfornmance though
it cannot outdo the linear nodel uniformy for all endogenous
vari abl es. Ther ef or e, based on easy interpretability of
paraneters and better dynamc stability, we decide to use it for

pol i cy anal ysis.

6.6. Policy S nmulations:

Sone hypothetical policy similations were carried out wth
the estimated nodel. In the context of economc liberalisation,
i nportant policy variables present in the nodel are exchange rate

(B, wunit export subsidy (s), unit inport tariff (t) , and net



donestic credit (D . To neasure the effect of any policy
simulation, the base sinmulation values of the endogenous
variables are taken as reference levels. In this way, the effect
of the policy alone can be isolated from the inaccuracies of
nodel estimation. Qherwise, if the policy simiulation is conpared
with the actual series, any inperfections in the nodel estination
get included in the policy effect and the resultant change cannot
be attributed to policy alone. The period 1978-90 is used for

policy similations.

A shock type increase in the exogenous variable was
postulated in 1978 and its allocative and dynamc effects
nmeasured in each year in the thirteen year period of 1978-90. The
absol ute deviation of the policy path fromthe base sinmulation is
nmeasured as inpact for each year. The allocative (i.e across
variables or equations wthin each period) and dynamc (i.e. over
tine) inpacts of each of the postulated policy change are
anal ysed below The dynamc effects are reported at five points
of time viz. 1978, 1979, 1980, 1981 and 1982, signifying
respectively the i medi ate and dynamc inpacts after 1, 2, 3, and
4 periods. These nmay be terned as short-term effects. The
al gebraic sumof these five inpacts will be called as nediumterm
effect and the sumof the effects over the entire 13 year period
is called long-term effect. A though trade bal ance (TB was not
an explicit endogenous variable in the nodel, it is included in
simul ation runs because of its policy inportance. The net foreign

assets (R may be regarded as the BCP variable. The inpacts of
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any change in exogenous variable can be grouped into two
categories- relative price and liquidity effects. The latter
arises through nonetary disequilibriumvariable which represents

excess denand for real cash bal ances.

In what follows, we consider five scenarios of hypothetical
changes in exogenous variables directly related to the external
trade sector. The extent of exogenous changes considered here are
arbitrary, although scenarios |ike 30% deval uation are closer to
actual policy. The four other scenarios are nade conparable to
devaluation scenario interns of their initial inpact on trade
bal ance exactly equal to that of 30% deval uati on. S nce the nodel
is log-linear in nost of the variables, we expect proportional

changes in inpacts, if different effects are postul at ed.

A) 30% Deval uation in Indian rupee:
Theoretically, soon after devaluation, the snmall but
negative liquidity effect partly offsets the positive relative

price effect wth a net effect of an inprovenent in the trade

°The negative liquidity effect of devaluation in the initial
period is in contradiction to nonetary approach to deval uati on.
In the latter, due to devaluation, supply of real bal ances
declines and no reference is nade about denmand for real bal ances.
As a consequence, excess denmand for noney increases thereby
reduci ng absorption and inproving trade balance. In the present
nodel, there 1s an additional link in the form of deval uation
effect on denand for real balances. In the event of deval uati on,
if rate of decline in denmand for real bal ances exceeds that of

supply; then excess demand for real balances will be negative.
However, since the positive relative price effect exceeds the
negative liquidity effect, TB can still inprove in the short-run.

The opposite possibility also exists even if the Marshall-Lener
condi tion hol ds.
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bal ance. |In subsequent years, the relative price effect becones
negative due to rising prices and re-inforces the |arge negative
liquidity effect thus leading to a deterioration in the trade
balance. But in the nedium to long-term the relative price
effect may becone positive once again which in association wth
small but positive liquidity effect will inprove the trade
bal ance once agai n®. Such an inprovenent will tapper-off in a few
years as the econony reaches a new long-run equilibrium This
process generates the well known J-curve for changes in trade
bal ance variable. In our case, the J-curve wll be sonewhat
nodi fied because of wong sign for nonetary disequilibrium
variable in unit value of exports equation, |eading to perverse

liquidity effect.

The allocative and dynamc effects of a 30% deval uation in
| ndian rupee are reported in colums 2-8 of Table 6.12. The signs
of these inpacts are quite in accordance wth our prior
expectation. The nagnitudes of these effects also exhibit a
systenmatic pattern over tine, sone variabl es occasionally

show ng erraticness.

'The oscillations in TB and BCP are attributable to oscillations
I N excess denmand for real cash bal ances.
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Table 6.12. Dynamc |npacts of a One-shot 30% Devaluation 1in 1978

Short term

End_ogenous Medium Long
Vari abl e 1978 1979 1980 1981 1982 term term
(1) (2 (3 (4 (5 (6) (7) (8
Price |evel .30 0.95 0.36 .28 -.32 1. 57 1. 30
(.48) (1.44) (.61) (.30 (-.39) (2249 (222
Uni t Export -6. 20 0.49 0.40 .15 0.10 -5.06 -5.65
Val ue (-6.8) (0.57) (0.43) (.15) (0.09) (-5.6)(-5.96)
Rel ativePrice 1.92 -.17 -.04 -.03 0.12 1. 80 1. 78
of Exports ( 9.7) (-.86) (-.18) (-.15) (0.49 (9.00 (8.8
Export Vol une 1.94 0.14 -.12 -.07 -.04 1.85 2.02
in Rs Qrores (3.58) (0.2) (-.19)(-.10) (-.06) (3.45) (3.69
| npor t Vol une -2.44 0.15 0.02 .09 -.50 -2.68 -2.19
in R Qores (-3.2) (0.16) (0.03) (.07) (-.43) (-3.37)(-3.05)
Money Suppl y 15.32 61.86 63.3 55.4 118 313.9 625.72
in RS Qores (.09) (.31D) (.31) (.29 (.45 (1.4 (23
Desired Real -1.08 -3.34 -1.04 -0.15 2.73 -2.88 0.4
cash Bal ances (-.39) (-LD(-.30) (-.08) (.8 (-1.0) (0.14)
in R Qores
Excess Denmand -.28 -.20 0.82 .08 1.24 1. 66 0.11
for Real cash (-.54) (-227)(4.18) (.13)(33.5 (34.6) (33.9
Bal ances in
RS Qores
Trade Bal ance 9.14 30.76 12. 7 -5.96 53.5 100.14 19.85
in R Qores (1.38) (179 (1L.04)(-.090 (1.2) (5.32) (4.36)
Net Foreign 9.14 39.91 52.6 46.64 100.2 248.49 512.12
Assets (B®P ( .24) (0.97) (0.99) (1.05) (2.68) (5.88) (26.6)
in R GQores

* The entries are actual change from base simulationw th
per cent age change gi ven in parant heses.

A 30% deval uation, ceteris paribus, nakes Indian exports
relatively nore attractive abroad (9. 7%%. This should result in a

4.1% decline in unit value of exports, as per the estinated
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partial regression coefficients in the unit value of exports
equation in the nodel. However, due to simultaneity in the nodel,
these changes would trigger further allocative effects on all

ot her current endogenous vari abl es.

Wien Indian exports becone relatively cheaper, inporters
abroad will be tenpted to increase their inports (2%, inproving
our trade balance as well as net foreign assets. This increases
noney supply in the econony and thereby causes inflation. This
mld inflation causes liquidity effects in addition to relative
price effects. There is a negligible excess supply of real cash
bal ances (R 2.8 mllions) which would affect both exports supply
and inport demand. This would result in net fall in inports into
India. These are first round effects which will inturn start a
sequence of second and later round effects. This iterative
process would continue until convergence is attained for all the
variables. Here, 0.01% is taken as convergence criterion between
two successive iterations. The net effects are thus different
from the pure partial effects inplied by the regression
coefficients. This can be seen fromthe values reported in col um

2 of Table 6.12.

Thus, a 30% devaluation is likely to increase Indias
exports by Rs 1.9 crores, an increase of 3.6% over its base
simulation value. This is acconpanied by a Rs 2.44 crore decrease
in inports into India, an alnost equal rate of decrease (3.2%
over base simulation level. Due to increase in export supply,

unit value of exports declines by 6.8 There will be an overall
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i nprovenent in India's trade bal ance by about Rs 9.1 crores (1 4%
conpared to base sinulation level) within the first year. The BOP
also increases by an identical anount, since the two other
conponents present in BCP identity- |agged foreign assets and
capital inflows do not change concurrently for this year, 1978
For subsequent years, the lagged variable will vary from base
path due to dynamc nature of the simulation. The inprovenent in
BOP is only 0.2% Mney supply will increase by about Rs 15.3
crores (0.1%, pushing up over all price index faster by 0.5%

due to over shooting effect nentioned earlier 2

In the second and subsequent years, the nagnitudes and signs
of the inpacts will be different because of the feed-back effects
due to lagged specification of the endogenous variables. Infact,
the two crucial price variables viz., relative price of exports
and unit value of exports will reverse their direction although
with a very danpended nagnitude. Relative export price declined
by 0.9% and unit value of exports went-up by 0.6% Even inports
have increased by 0.2% However, due to |lagged effects, export
volune continued to increase negligibly (0.2. Due to stronger
liquidity effect, the price level rose faster. Mney supply,
trade bal ance and BOP rose by 0.3% 1.8% and 1% respectively in

the second year after deval uation.

In Sunderaraj an (1986), a nere 10% deval uati on has caused | arger
and inmmediate inpacts on noney supply (0.2% and price |evel
(0.6% probably due to a snaller value of a , the sem-elasticity

of real balances wr.t. expected rate of inflation conpared to the
present nodel .
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The medi umand long-termeffects (colums 7 and 8) are sone
what stronger than expected. There is not much erosion in the
relative price of exports due to rising prices - the forner
registering alnost the sane rates of increase (9% and 8.8% even
by nedium and long-runs as in the imediate period (9 .7%. This
is attributable to smaller increases in price level. The
continuance of large inpacts on trade balance for |onger period
may al so be due to wong sign of nonetary disequilibriumvariable
in unit value of exports function. This leads to a sustained rise
in exports volune (3.4% 3.7%, trade balance (5.3% 4.4% and
bal ance of paynents (5.9% 26.6%. Money supply and price |evel
rose by alnost equal proportion (2.3% 2.2% inplying thereby
zero real effect due to deval uati on.

Thus, the short and long-run elasticities of price |evel
wr.t. devaluation are 0.02 and 0.08 respectively. These are nuch
snaller conpared to 0.06 and 0.3, for the period 1952-77 obtai ned
by Sunderarajan (1986). The snaller long-run response is perhaps
due to shorter (2 year) tine lag in rate of inflation variable in
noney denand function. This inplies that the tinme required for
the initial devaluation shock to get absorbed is quite |long and
extends much beyond the 13-year period. Thus, the full [|ong-run
equilibriumis too distant thereby, the theoretical property of
neutrality of deval uati on becom ng | ess of practi cal
si gni fi cance.

B) .18% Reduction in Donestic Cedit:
Another inportant policy variable in the nodel closely

associated with both BOP and inflation is donestic credit. Level

174



of donestic credit directly influences noney supply and t hereby
prices in the econony. In this scenario simulation, we would
exam ne the inpact of a one-shot .18425% reduction in donestic
credit in 1978 (Table 6.13). This figure is obtained by keeping
Rs 9.1379 crore inprovenent in trade balance in 1978 as the
reference value and adjusting the rate of credit reduction by
trial and error. The low rate of decrease in donestic credit
(.18% to achieve a R 9.14 crore inprovenent in TB shows the
extrene sensitivity of the latter variable to changes in donestic
credit.

As expected, there are significant beneficial effects in the
first year of such a policy change. A .18% credit sqgeeze woul d
reduce noney supply and prices by 0.03% and 0.16% while it also
inproves foreign assets and trade balance by .24% and 1. 4%
respectively. In absolute terns, the gain in BOP is about Rs 9.14
crores. Qearly, such a policy can only be a short-run neasure
because |ack of adequate credit facilities nay adversely affect
output, exports and hence BOP. As in the earlier scenarios the
liquidity effect is quite erratic for reasons already nentioned.
Snce relative price effect is very small, liquidity effect
domnates (whenever it is large). This leads to erraticness in TB
and BOP. This can be seen from the inpacts in rest of the
short-run as well as nedium and long-runs. The latter are
negative. The long-run effects are nmuch detrinental to the
econony. Thus, <credit control can play a beneficial role in
taking BOP problens tenporarily. This result is in continuity

with that of Sundararajan (1986), who concluded that the trade
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bal ance effects of

deval uation are nore stronger and enduring

than those of tight credit control policy.

Tabl e 6.13.

Dynamc | npacts of a he-shot .18425% Reduction in

Domestic Oedit in 1978

Endogenous
Vari abl e

(1)

Price |evel

Uni t Export
Val ue

Rel ativePrice
of Exports

Export Vol une
In Rs Oores

| nport Vol une
In Rs GQores

Money Suppl y
In R Gores

Desi red Real
cash Bal ances
In Rs Qores

Bxcess Denand

for Real cash
Bal ances 1 n
Rs Qrores

Tr ade Bal ance
In R Gores

Net Foreign

Assets (B
In Rs Qores

Short term
Medi um  Long

1980 1981 1982 term term

1978 1979
@ (4 S (9 (3

.10 004 -.02 .05 -.06 .09 -.16
(-.16)(0.07) (-.04) (.08 (-.08) (-.15) (-.34)

-.02 -0.09 -.05 -0.18

0.02 -.07 0.02
(-.08) (-.15)

(.02 (-.08) (0.02) (-.02) (0.00)

-.01 0.02 0.03 0. 06

4 -.03 .01
(0.09) (0. 18)

( .18) (-.15) (0.06) (-.08) (0.08)

.00 0.02 -.00 .01 .00 0.03 0.08
(-.01) (0.04 (-.00)(0.01) (.00) (0.04) (.10)

0.00 -0.04

-.12 .11 -0.02 .09 -.06
(-.04) (-.10)

(-.15) (0.12) (-.03) (.07) (-.05)

452 -2.27 1.97 -9.33 -2.40 -16.55 -57.7
(-.03) (-.01) (.01) (-.04) (-.01) (-.08)(-.16)

.37 -0.24 .16 -0.25 0.22 0.26 1.48
(.13) (-.08) (.05 (-.10) (.07 ( .07) (O.16)

4 -.52 0.17 -.21 0.15 000 -.04
(.81) (-7.1)(0.88) (-.37) (3.97) (-1.81) (-. 20)

9.14 -10.6 3.15 -9.50 582 -1.99 -2.89
(1.38) (-.62) (0.26)(-.15) (0.13) (1L.0) (1. 26)

9.14 -1.49 1.65 -7.84 -2.02 -.56 -36.45
(0.24) (-.04) (0.03)(-.18) (-.05 (0.0 (-2.7)

» The entries are actual change from base sinulationwth
per cent age change gi ven in parant heses.



C) Reduction in Unit Export Subsidy:

COften it is argued that fiscal deficits cause inflation in
the econony. Large deficits are caused partly due to huge
subsidy, both direct and indirect. This nmay also inhibit efforts
for inproving cost efficiency by donestic producers. As part of
new liberalisation policy, it is proposed to reduce export

subsi di es substantial ly.

As nentioned earlier, in order to make different scenarios
conparable, we have simulated the required reduction in export
subsidy which causes a Rs 9.1379 crore inprovenent in trade
balance in 1978 as in 30% devaluation scenario. The exactly
required reduction is obtained as 8.5555% by trial and error
nethod. It goes wthout saying that this value is applicable only
for 1978, given the nodel paraneters and val ues of exogenous
variables. If any of these change, then the required rate in
subsidy reduction could be different. Here, we simulate the
inpacts of a 8.5555 = 8.6% reduction in unit export subsidy
(Table 6.14). As expected, reduction in export subsidy woul d nmake
exports less attractive (relative price of exports falls),
thereby pushing-up unit value of exports and reducing exports
vol une (denand). Reduction in exports vol une would off-set partly
the increase in exports earnings arising out of rise in export
price. However , due to inelastic export demand ((-.50,
equation(B)), current foreign exchange reserves (R nay go-up,

t hereby i ncreasi ng our inport capacity.

177



Table 6.14. Dynamc |npacts of One-shot 8.56% Reduction in

Uni t

Endogenous
Vari abl e

()

Price |evel

Uni t Export
Val ue

Rel ative Price
of Exports

Export Vol une
In Rs Oores

| nport Vol une
In Rs Gores

Money Suppl y
In R Gores

Desi red Real
cash Bal ances
In R Qores

Bxcess Denand
for Real cash
Bal ances i n
Rs Gores

Tr ade Bal ance
In R Qores

Net Foreign
Assets (B

In R Qores

Export Subsidy in 1978*

Short term

Medi um Long
1980 1981 1982 term term

@ & @G O (6) (n (8

1978 1979

.30 003 .05 -.13 .03 .28 0.25
(0.48)(0.05) (0.08)(-.14) (0.03) (0.50) (0.5

1.47 .11 -.02 .03 -.03 1.56 1.46
(1.6) (0.12) (-.02) (0.03) (-.03) (1.7) (1 64)

.45 .01l -.02 .03 -.02 -.45 -.46
(-2.26) (0.07) (-.10) (0.18) (-.06)(-2.17)(-2.2)

-.43 -.11 -.01 -.01 .01 -.55 -.53
(-.80) (-.18) (-.02)(-.02) (.01) (-.99)(-.96)
4 -.05 .04 -.18 ® .24 .38

(.54 (-.05) (0.06) (-.14) (0.02) (.43)(.53)

1532 1540 4.20 27.3 231 8532 1336
(.09) (.08) (.02) (.12) (.09) (.40) (.54)

109 .08 -021 066 .18 -38 0.01
(-.39) (.03) (-.06) (0.26) (.06) (-.1) (.05)

.28 .46 -24 43 -16 .21 -.08
(-.54) (6.33)(-1.2) (.73) (-4.3) (1.02) (-1.1)

914 .77
(1.38) (0.04)

6.4 1946 -335 1962 0.3
(-.53)(0.31) (-.08) (1.12) (.74)

9.14 9.92 3.50 22.9 19.61 65.13 106.07
( .24) (0.24) (0.06) (0.52) (0.52) (1.58)(4.58)

» The entries are actual change from base sinulation wth
per cent age change gi ven i n par ant heses.
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VW notice these inpacts occur ingin 1978. Follow ng a 8 6%
reduction in unit export subsidy in 1978, trade bal ance has risen
by Rs 9.14 crores (1.4% over the base simulation level) in the
sane year. Balance of paynents (R however, increased only by
0.2% Mney supply and prices are negligibly affected as before.
Even, liquidity effects are snall. In the second and subseguent
years, the effects are different. Relative price of exports
i nproves, inflation cones down, but noney supply continues to
rise. The liquidity effects are erratic. As a consequence,
changes in TB and BCOP are also fluctuating. The long-term effect
of a reduction in unit export subsidy on TB is nil, but BCOP
inproves by Rs 106 crores. Money supply increases a bit nore
i.e., R 133.6 crores (0.5%, acconpanied by an equal rate of
mld inflation (0.5%. Exports will fall (1.0% and inports rise

over the base simulation |evels.

D 2 11% Increase in WUnit Inport Tariffs:

An  inportant policy instrunent in the kit of new
| i beralisation package is inport tariffs. It is a common practice
of govts to inpose tariff barrier as a neasure of protection to
donesti c producers from outside conpetition. Inposition of high
tariff rates on final pr oduct makes donestic  products
artificially conpetitive, while the neasure increases costs if

| evied on inported inputs.
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Tabl e 6. 15.

Uni t

Endogenous
Vari abl e

(1

Price |l evel

Unit Export
Val ue

Rel ative Price
of Exports

Export Vol une
in Rs Qores

| nport Vol une
in Rs Gores

Money Suppl y
In RS Gores

Desi red Real
cash Bal ances
In RS Qores

Excess Denand
for Real cash
Bal ances in
Rs Qores

Trade Bal ance
In Rs Qores

Net Foreign

Assets (BMP
In Rs Oores

* The entries are actual

Dynam ¢ | npacts of a One-shot 2.11% Increase in
| nport Tariff In 1978*

Short tern
1978 1979 1980 1981 1982

(2 @ A O © 0 (3

.30 0.18 .10 -.06 ~-.02 .50 0.43
(0.48)(0.28) (0.17)(-.07) (-.03) (0.83)(0.81)

Medi um  Long
term term

13 .17 .05 .05 -.00 .40 .24
(.14) (0.20) (0.06) (0.05) (-.00) (O.45)(0.35)

.07 -.02 -.03 .02 .01 -.09 -.14
(-.34) (-.08) (-.12) (0.12) (0.02) (-.40)(-.49)
.04 -.07 -.03 -.02 -.00 -.16 -.07
(-.07) (-.11) (-.04(-.08) (.00 (-.25)(-.19)
-0.08 -.02 004 -.14 -.06 -.26 -.05

(-.10) (-.02) (0.08) (-.11) (-.05) (-.22)(-.08)

1532 23.58 14.0 32.3 38.46 123.66 218.4
(.09) (.12) (.07) (.14) (.15) (.57) (.84)
-1.09 -0.47 -.36 53 56 -83 -.05
(-.39) (-.16)(-.10) (0.21) (.17) (-.27) (.04)
.28 .36 -.07 .38 .06 45  -.07
(-.54) (4.88) (-.36) (.65) (1.76) (6.39)(4.26)
9.14 6.05 -352 1548 552 32.67 2.64
(1.38) (0.35) (-.29) (.24) (.12) (1.8) (1.28)

9.14 15.2 11.66 27.15 32.67 95.82 1758
( .24) (0.37) (0.21) (0.61) (0.87) (2.3) (8.34)

change from base sinulation with

percent age change given in parantheses.

However ,
i nport tariff

| NCr ease

increase in trade balance in the first vyear

Is adjusted so that

i n our case, for the purpose of conparability, unit

increased rather than reducing. The rate of
be a R 9.14 crore

(1979).

there w |l

The required
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rate worked out to be 2.11% increase in unit inport tariff in
1978. As a result of this policy change, both inports and exports
volumes fell marginally. But, noney supply increased by Rs 15.3
crores (0.1% over the base sinmulation level causing a mld
inflation (0.5%. In the second and subsequent years, relative
price effect remains negligible but liquidity effect kept
changing its sign and nagnitude, leading to fluctuating effects,
on TB and BCP. The nediumto long-term inpacts also seem to be
positive on TB and BOP. (nhce again, in the long-run, noney supply
and prices increase by 0.8% export and inport volunes fall by
0.2-0.1% But net foreign assets increase by Rs 176 crores (8.3%
over its base sinmulation level. Thus, if the interest is in
i nprovi ng bal ance of paynents or trade deficits, the governmnent
should increase unit inport tariffs rather than |owering them
This has an adverse inpact on exports as well as inports.
Therefore, such a policy perhaps can only be a short-term neasure

and cannot be sustai ned.

E) Reduction in Export Demand H asticity:

In this scenario, a change in the nunerical value of export
denmand elasticity, from .5 to .49 is undertaken to quantify its
inpacts on all the endogenous variables (Table 6.16). As in
earlier scenarios, for the purpose of conparison, the nagnitude
of this change is arrived at by trial and error nethod so that
the inprovenent on TB in 1978 is once again RS 9.14 crores. This
will enable us to examne the sensitivity of inpacts to changes,

including errors in estimation of this crucial paraneter which
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i nfluences the external sector. It can be noticed that the
i npacts are extrenely sensitive to this paraneter. It is
therefore, absolutely necessary to estinmate this paranmeter with a
hi gh precision. For exanple, a .0l reduction in the export denand
elasticity would increase the export volune by R 3.5 mllions
(.65%, and reduces the relative price of exports by .07%
Inports into India will also rise by 0.5% Trade bal ance i nproved
by R 9.12 crores (1.37% in 1978. Both the relative price and
liquidity effects, though small, re-inforced each other in this

year. As before, noney supply and price |level went-up by 0.1% and

0.5% respecti vely.
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Tabl e 6. 16.

Dynamc Inpacts of a Sustai ned Decrease

In Export Denand H asticity

Endogenous
Vari abl e

()

Price | evel

Unit Export
Val ue

Rel ative Price
of Exports

Export Vol une
In R Qores

| nport Vol une
In R Oores

Money Suppl y
in R Gores

Desired Real
cash Bal ances
in R GQores

Excess Denand
for Real cash
Bal ances in
Rs O ores

Trade Bal ance
in R Gores

Net Foreign

Assets (BDP
in R Gores

Medi um Long
1982 term term

Short term
1978 1979 1980 1981

(2 @ @ O (9 (n (8

30 .09 006 -.12 -.01 . .2
(0.48) (.14) (.10)(-.13)(-.01) (.90) (.91

13 .13 0 .03 -.03 .26 .16
(.14) (.15) (0 (.03)(-.03) (.29) (0.2

07 O -.02 .03 O ~-.05 -.07
(-.34) (.01 (-.09) (.16)(-.01)(-.27)(-.34)

.35 .00 0 -.01 .01l .3 .40
(0.65) (.02)(0) (-.02) (.01 (.68 (.71)

4 .08 .06 -.16 -.02 .37 .53
(.54 (.09) (.09)(-.12) (-.01)(.59) (.72

15.29 18.2 6.98 27.5 27.8 95.8 149.1
(.09) (.09 (.03 (.12) (.11) (.44 (.60

-1.08 -.14 -.22 .64 .38 -.43 -.03
(-.39) (-.05)(-.06)(.25) (.12)(-.13) (.04

-.28 .42 -.16 .40 -.07 .32 -.02
(-.54) (5.75)(-.81) (.68)(-2.01)(3.07)(1.2)

9.12 2.6 -5.9 17.3 .50 23.64 1.55
(1.37)(.15)(-.49)(.27) (.01) (1.31) (.89

9.13 11.7 58 23.1 23.6 73.3 118.4
(.24) (.29) (.1) (.52) (.63) (1 78)(5.28)

» The entries are actual change from base sinulation wth
per cent age change gi ven in parant heses.

I n concl usi on,

we examned the likely inpacts of sone

i beralisation neasures on the Indian econony. These i nclude

deval uati on;

subsi dy,

tariff reduction, reduction in export



demand elasticity and credit control. A four comodity
conput abl e general equilibrium nodel for aggregate goods vi z.
i nports, exports, non-traded goods and noney is estimated and
used for simulating hypothetical scenarios. The allocative and
dynamc inpacts of changes in each policy variable are anal ysed

wth reference to a base simlation.

The results are broadly in agreenment with a priori thinking.
In each policy sinulation, due to feed-back effects from other
variables in a similtaneous equations frame-work, the net inpacts
are different from pure partial effects inplied by regression
coefficients. The inpacts vary across tine due to I|agged
behavi our . Arong the policy simlations, deval uation and
reduction in export subsidies, the latter to a lesser extent,
i mply both short- and |long-run benefits; credit squeeze will have
only short-run benefit; and reduction in inport tariffs would
result in net losses interns of changes in trade bal ance, bal ance
of paynments and inflation in the Indian econony. dearly, if two
or nore policy neasures are used together, negative benefits from
one policy may offset positive gains from another, resulting in
no net benefit to the econony. Thus, the policy naker has to nmake
a judicious choice of these policies keeping the objective in
mnd. Indiscrimnate use of the neasures package can jeopardi se

the very purpose.
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CHAPTER 7
SUMVARY AND GONCLUSI ONS

7.0.  SUMVARY:
This study focussed its attention on the long standing

problens of India's trade deficit, declining foreign exchange
reserves and spiralling donestic prices. It tried to identify the
determnants of trade balance and inflation within the franework
of a Conputable General Equilibrium (GEX) nodel. It examned the
policy inpact of exchange rate changes (devaluation) and other
trade related policy instruments on inportant nacro-economc
aggregates of the econony. The need for integration of nonetary
and trade sectors in analysing the trade bal ance and bal ance of
paynents scenarios has been enphasised. The nodel took into
account sonme of the institutional features of the Indian econony

such as foreign exchange rationing, export subsidies, inport
restrictions etc.

Chapter 2 provided a brief review of International nonetary
systens, its evolution and growth. This enabled us to know how
the external paynents were adjusted historically and also the
evolution of devaluation as a policy instrunent to reduce the
| nbal ance in the external sector of an econony. Among the three
theoretical approaches to devaluation viz., the Hasticity,
Absorption and Mnetary Approaches, the Mnetary Approach was
considered nore suitable to countries like India. Using this

approach, the relationship between deval uation and trade bal ance
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and inflation were exam ned.

A review of sone relevant works was made in Chapter 3. The
studies relating to devaluation were grouped into three
categories viz., (i) studies relating to devaluation and trade
bal ance, (ii) devaluation and inflation and (iii) devaluation
studies in Indian context. This review of literature has |ead us
to identity the O&FE nodel of Sunderarajan (1986) as the

appropriate tool for our purpose.

The OCE nethodology and the present nodel are given in
Chapter 4. A conputable general equilibrium trade nodel was
speci fied. The postul ated nodel conprises of eight equations of
which four are identities. These include three trade equations,
the noney denand function and four definitional identities. These
t oget her nake-up the conpl ete nodel, representing the nmarkets for
three goods nanely, exportables, inportables and non-traded goods
as well as one asset viz., noney. This nodel provides a synthesis
of both elasticities and nonetary approaches to deval uation. The
role of nonetary factors (noney demand and supply) on trade
vari ables was examned by integrati ng nonetary and trade sectors.

The nodel is suitable to analyse the effects of deval uation
on nacro variables like trade bal ance, donestic prices, noney
supply, inports and exports in the |Indian econony. The nodel has
i ncorporated an unobservable new variable called the nonetary

di sequilibriumvariable which is derived fromthe estinated noney
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demand function and is used in the export supplies and inport
demand equations to capture the effect of nonetary changes on
trade variabl es. Two variants of the nodel viz., with and w t hout

nmonet ary di sequilibriumvari abl e are consi der ed.

The nodel estimation results are discussed in chapter 5. A
prelimnary trend anal ysis was nade using growh rates, nean and
standard deviations. The analysis is supported by graphs for all
the inportant variables used in the study. The O&F nodel is
estinmated using annual tine series data by .S and 29.S net hods
and in both linear and log-linear functional forns. The nodel is
estimated for three sanple periods viz., 1961-87, 1961-89 and
1971-91. The QS results |ooked better than 23S in terns of
significant coefficients for crucial price variables. The
estinmated coefficients have appropriate signs, statistically
significant and plausible magnitudes for nost of the rel evant
variables like relative prices, donestic and trading partners'
i nconmes, current foreign exchange receipts and nore inportantly
the newy introduced flow excess demand for noney variable in
respective equations. The statistical goodness of fit is also

sati sfactory.

Chapter 6 dealt with the policy analysis. Hstorical or Base
simul ations were done to check the ex-post descriptive power of
the nodel as a simltaneous system of equations. The ex-post and

post-sanpl e predictions were found to be satisfactory, wth sone
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exceptions. Using base sinulation as a reference scenario, policy
simulations were undertaken and their inpact, dynamc and
equilibrium multipliers are conputed. Before undertaking policy
change scenarios, sensitivity tests were perforned to anal yse ()
the dynamc stability of the nodel and the sensitivity of the
inpacts to choice of (b) timng of the exogenous change, ()
| evel of exogenous change, (d) functional formand the paraneters
used and (e) the nethod of estimation used to quantify the
regression coefficients. The exanple of devaluation was used to
anal yse each of these in sone detail. The estinmated nodel was
found to be dynamcally stable, but sensitive to level and timng
of exogenous change. It is also sensitive to choice of functional

form sanple period and nethod of estimnation.

7.1 QOONCLUSI ONS:
Sone of the broad conclusions of this study which energe
fromthe analysis of trade balance and inflation in India are as

fol | owns:

i) Atrend analysis of the data showed that the rate of increase
in prices is nuch faster than the rise in real national incone,
at the conpound rates of 8.1% and 3.8% per annum respectively.
The growth in noney supply was faster from 1970s onwards at the
rate of 13% in 70s, 15.1% in 80s and the overall growh rate
bei ng 12.5% for the entire peri od.

198



11) There has been acceleration (deceleration) in the inport
vol unme (export volune) into India during 1970-90. Inports into
| ndia have increased at 5.6% in 70s and 7.1% during 80s, while
exports volune has increased at 7.6% and 6% during the
respecti ve decades. The overall growh rates in export and i nport
vol unes were equal at 5.2% for the entire period, but inports
al ways exceeded exports with wi dening trade gap thereby causing
chronic inbalances in the trade sector. There needs to be a
reversal in the growth rate of exports so that external paynents

situation could be brought under control.

iii) The world prices exhibited violent fluctuations during the
sanpl e period. They increased at 3.7% during 60s, 12% during 70s
and 9.9% during 80s. This could have a destabilising effect on

nati onal economes and their trade sectors.

iv) Export and inport price novenents were not favourable to help
inprove India's trade bal ance and bal ance of paynents. Though
there was a deceleration in inport prices during 80s, the growh
rates of export and inport prices for the entire period were
alnost equal at 8.4% and 8.3% Therefore, the terns-of-trade was

not favourable for inproving India s trade bal ance.
v) Anmong the determnants of trade bal ance, the relative prices

have a significant effect on exports and inports as indicated by

statistically significant coefficients in the respective
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equati ons.

vi) The coefficients for the | agged dependent vari able in export
and inport functions were significant and satisfied stability
condition. This inplies that the adjustnent process between
actual and desired volunmes involves lags and needs to be

consi der ed.

vii) The |inkage between trade and nonetary sector, through the
i ncorporation of nonetary disquilibriumvariable, was found to be
crucial in analysing the inpacts of policy instrunents |Iike
devaluation and credit <control. This was revealed by the

significant negative coefficient in inport function.

viii) Summary neasures like KAPE, RMPE AND THF were used to
validate the nodel. Based on these neasures, there does not seem
to be any uniform pattern between ex-post and post-sanpl e
simulations in terns of relative superiority. e nay expect
ex-post simulation to be better than post-sanple (inclusive of
sanple period here) simulation, but this does not seemto hold
good. However, the net foreign assets variable seem to support

t he expected behavi our.

iX) S nce the nodel is simultaneous and dynamc, we could
estimate inpact, dynamc and equilibriummultipliers using shock

type of exogenous change.
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X) Sensitivity analysis has show that the nodel is dynamcally
stable but the inpacts are sonmewhat sensitive to level and timng
of exogenous change, choice of functional form and nethod of

esti nati on.

Xi) Conparison between linear/log-linear functional forns and
QY 29.S nethods of estimation has shown that the Q.S |o0g-1inear
nodel has an edge over others due to better stability property.
Moreover, log-linear nodel has its advantage in interpretating
the coefficients as elasticities. Therefore, QS log-Ilinear nodel

estimated for 1962-87 period was wused for further policy

anal ysi s.

Xii) A broad within conparison of static and dynamc sinul ations
shows that there is not much accumulation of (relative) errors
over tinme. As expected, dynamc sinmulations indicate |arger error

bui |l d-up conpared to their static counter-parts.

Xiii) Wthin each simulation, the degree of success varied across
vari ables. Mney supply variable and to sone extent, unit export
val ue, stand-out well traced uniformy in all simulations. The
magni t udes of both MAPE and RWE values for all other vari abl es,
possibly with the exception of net foreign assets variable (R ,
seem reasonable. The RWE is always exceeding NMAPE which

indicates volatile nature of the trade vari abl es. The relative
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errors seemlarge for all variables during 1982-87, second hal f
of the sanple period as well as post-sanple period (1988 90).
This was the post-second oil crisis period during which the net
trade bal ance deteriorated very rapidly, signalling a BOP crisis.
It would be difficult to nodel such volatile behaviour of any
phenonenon. Despite this limtation, the nodel was used for

pol i cy anal ysis.

xiv) Sone hypothetical policy simulations were carried out wth
the estinmated nodel. Inportant policy variables present in the
nodel are exchange rate (E) , unit export subsidy (s) , unit inport
tariff (t), and net donestic credit (D, To neasure the effect of
any policy simulation, the base sinmulation values of the
endogenous variables are taken as reference levels. In this way,
the effect of the policy alone can be isolated from the
i naccuracies of nodel estimation. Qherwise, if the policy
simulation is conpared with the actual series, any inperfections
in the nodel estimation get included in the policy effect and the
resul tant change cannot be attributed to policy alone. The period

1978-90 is used for policy simlations.

xv) V¢ examned the likely inpacts of sone structural adjustnent
neasures on the Indian econony. These include devaluation,
reduction in unit export subsidy, increase in inport tariff,

export: denmand elasticity and credit control.
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Xvi) The results of these policy sinmulations are broadly in
agreenent with a priori thinking. In each policy simlation, due
to feed-back effects from other variables in a simltaneous
equations frame-work, the net inpacts are different from pure
partial effects inplied by regression coefficients. The inpacts

vary across tine due to |agged behavi our.

xvii) A 30% devaluation is likely to inprove Indias trade

balance by RS 9.14 crores within the first year. Mney supply

will increase by Rs 15.3 crores, pushing-up overall price index
by 0.5% There will be a larger fall in inports volune will than
the rise in exports volunme. The unit value of exports will fall
by 6.8% nmaking India s exports cheaper. |In subsequent years in

short-run, due to weaker relative price effect and strong
liquidity effect, the overall trade balance wll deteriorate.
Exports may decline and inports wll rise rather narginally.

Money supply and price also nay indicate a rising trend.

xviii) The direction of nmediumand long-term effects are as per
expectation although sonmewhat l|arge in nagnitudes. Mney supply
and prices will rise by about 2. 2% each. Trade bal ance and BCP
continue to show an inprovenent. These effects together with the
short-run effects describe the well know J-curve for trade
bal ance variable in a slightly nodified way. The full |ong-run
equilibriumseens to extend nuch beyond the thirteen year sanple

period for verifying the long-run neutrality of devaluation. The
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del ay and anbiguity of sone of these effects is perhaps due to
the wong sign of nonetary disequilibriumvariable in unit val ue
of exports function. This needs sone further probing. Deval uation

thus is inflationary, both in short as well as |ong-runs.

XiX) Qher conparable scenarios of reduction in credit, unit
export subsidy and export denmand elasticity have simlar but much
smaller inpacts. However, a policy like 10% reduction in unit
inmport tariffs would spell substantial decline in trade bal ance
and bal ance of paynments which nmay throw the external sector off
the rails, plunging the precarious BCP situation (as in 1991)

into unretrivabl e depths.

xX) Thus to sumup, anong the policy sinulations, devaluation and
reduction in export subsidies, the latter to a lesser extent,
inply both short- and long-run benefits; credit control has only
i mmediate gain and reduction in inport tariffs would result in
net losses interns of changes in trade balance, balance of
paynents and inflation in the Indian econony. Qearly, if two or
nore policy neasures are used together, negative benefits from
one policy nmay offset positive gains from another, resulting in
no net benefit to the econony. Thus, the policy naker has to nmake
a judicious choice of these policies keeping the objective in
mnd. Indiscrimnate use of the neasures package can jeopardi se

the very purpose.
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7.2. LI M TATI ONS:

(a) The major limtation of this study is its aggregative nature.
The external sector has been aggregated into four commodity
groups. This surely conceals nore than it reveals. Data are
avai lable for few disaggregated groups of inports and exports.
Perhaps, two subnodul es- one for inports and another for exports,

can be built and integrated with the above aggregate nodel.

(b) The annual tine series data used here is another |imtation.
It would be better if atleast quarterly data is nade avail abl e on
all trade related variables so that seasonality could be nodel | ed

and the adjustnent process in TB and BCP can be better expl ai ned.

(c) The present study also could not attend to problens
relatingto tine series nodels viz., testing for stationarity of
variables, correcting for serial correlation and using nore
reliable estination nethods of simltaneous equation systens.

(d) Lastly, it would have been better if nore recent data,
particularly after 1991 devaluation, are nade available for
better quantification of inpacts. A so, the data on tariffs and
subsidies are not upto date. This also mght have affected the
quality of results. It nust be admtted that the dynamcs of
international trade, external sector and bal ance of paynents of
countries like India are too conplex to be captured in a set of
few equations. At the nost, we mght have been able to touch upon

only the periphery of the issues involved.
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