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Abstract

This paper develops tools to examine selected nsgaes in the Indian economy. The study
computes the potential growth rate of the econony the agricultural sector, extends the
analysis of the fiscal stimulus and its effects] astimates the short and long run elasticities
of India’s trade. This brings out the need for stnwal reforms in raising the potential growth
rate of economy and that of agriculture to achi@ven-inflationary, high growth trajectory
for the country. The fiscal stimulus effects indecghe importance of fiscal consolidation
efforts to sustain high growth. The trade elasésitbuttress the case for maintaining an

appropriate real effective exchange rate.

JEL Classification: E 30, E 62, F 32.
Keywords. Potential growth rate, Fiscal stimulus, Balancé mayments, Exchange rate,
Trade elasticities.



Indian Economy: Selected Methodological Advances
Mathew Joseph, Karan Singh, Ranjan Kumar Dash, Jyotirmoy Bhattacharya and Ritika Tewari*

1. Introduction

The Indian economy after a two-year slowdown in weke of global crisis, recorded a
robust growth of nearly 9 per cent in the firstftafl 2010-11. This is equal to the average
growth rate during the pre-crisis period, 2003-08e critical question at this juncture is
whether the Indian economy is getting back to the-quisis high growth trajectory. To

examine this question we need analytical tools. &@ttempt here is to develop some

analytical tools to understand the future prospettke Indian economy.

The rest of the paper is organised as followsebtisn 2, we address the issue of the Indian
economy’s potential growth rate and estimate Irsd@dtential growth rate. Inflation is the
most important challenge confronting the economprasent and in that context section 3
examines the trends in potential growth rate inandgriculture and the demand-supply gap
in agriculture. Section 4 examines the role o€dispolicy in tackling the impact of the
global crisis and assisting the recovery. Sectioesiimates India’'s export and import

elasticities to understand India’s trade balaneeds. Section 6 outlines policy conclusions.
2. Potential Growth Rate of the Indian Economy

The potential rate of growth of an economy is thaximum sustainable rate at which an
economy can grow without causing a rise in the ohteflation. The potential growth rate is

determined by the growth in the economy’s prodectiapacity which, in turn, depends on
the growth in inputs (labour, capital, land, eemy technology. An economy can grow above
the potential rate for some time but that will ¢y rising inflationary pressures. Growing

below the potential rate will imply a rise in thete of unemployment.

The Indian economy, which had grown at an averageal rate of close to 9 per cent during
2003-08, slowed down to 6.8 per cent in 2008-08éwake of the global crisis. The growth
rate picked up to 8.0 per cent in 2009-10 and asb8.9 per cent in the first half of 2010-11.

Does the robust recovery indicate that the econigmgturning to the pre-crisis trajectory of

! We are grateful to Professor K. L. Krishna and Barthasarathi Shome for helpful comments. We are al
thankful for the valuable comments from ProfessoHAda and other participants in the peer reviewisar
at ICRIER. Any comments on the paper may pleassehéeto:mjoseph@icrier.res.iandkaran@icrier.res.in
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9 per cent growth rate? This depends upon whaipthsent potential growth rate of the
Indian economy is.

The HP filter technigufe as proposed by Hodrick and Prescott (1980),dsmbst commonly
used method to estimate the potential growth rbnaeconomy. Using quarterly data from
Q1 1996-97 to Q2 2010-11, the potential growthgatee computed for the Indian economy
and are shown against actual growth rates in Figuteshows that the potential growth rate
for India had gone up from about 5.5 per cent enl#te 1990s to slightly above 8.5 per cent
in the mid-2000s. Thereafter, the potential ratgmiwth declined and, in the wake of the
global crisis, it has come down to 7.5 per cent lagldw.

Figure 1: Growth Rate of Indian Economy: Actual VsPotential
Q1 1997-98 to Q2 2010-11
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Source: Constructed based on data from CSO.

The savings and investment rates in the economgedisharply following the crisis: the
savings rate declined from about 37 per cent of GDF007-08 to an average of 33 per cent
in 2008-09 and 2009-10 and the investment raterdmtifrom about 38 per cent of GDP to
35.5 per cent during the same period. The fallamirgs and investment rates in a way
reflects the fall in the potential growth rate e tindian economy.

2 The Hodrick-Prescott Filter is a smoothing methioak is widely used among macroeconomists to okain
estimate of the long-term trend component of aeseifhe method was first applied to analyse postbh&.

business cycles in a working paper (Hodrick ands&ott, 1980). This was later published in 1997 (titdd
and Prescott, 1997).



The economy grew by 8.9 per cent in the first ldlthe current financial year and this
growth is way above the potential rate. This isoal®rne out by the persistence of

inflationary pressures in the Indian economy.

3. Potential Growth Rate in Agriculture

While the current inflationary ‘flare up’ could habeen caused by the monsoon failure of
2009, inflationary pressures had been buildingarsbme time right from early 2006-07. A
major reason for this is the fall in the potengabwth rate of Indian agriculture (see Figure
2). The potential growth rate of agriculture in iendhad gradually increased to reach nearly
3.5 per cent in 2006-07, after which it moved dosteadily to reach 2.5 per cent by late
2009-10. Actual growth rates have been quite udgtaad, for the period 2008-09 and 2009-
10, actual growth rates had been even lower tharoth potential growth rat@.he roots of
food inflation, which hit India in 2008-09 and conted into 2009-10 and 2010-11, can be
seen not just in the recent, sudden collapse icw@dgiral production but more fundamentally

in the gradual lowering of potential agriculturabgth rate since 2006-07.

Figure 2: Potential and Actual Growth Rates in Agiculture
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There is a structural, rising demand-supply gagniian agriculture (see Kumar, et al.,
2010). This is depicted in Figure 3. It shows tfiatn 1998-99, when per capita real GDP
rose on an average by about 5.5 per cent per anpeintapita availability of agriculture-

based food products such as foodgrains, oilseau$,sagarcane either stagnated or fell.
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Therefore, unless there is a breakthrough in faoduytwction in the country, we may revert to
the pre-2000 phase of high inflatidn.

Figure 3: Index of Per Capita Availability of Major Agricultural Food Products
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Note: Availability is calculated from domestic prmtion by adding imports and deducting exports
Source: Computed based on data from Departmenga€éiture and Co-operation; CSO

One part of the national strategy to raise aguicaltoutput is raising agricultural investment.
Indian agriculture suffered from huge underinvestmia the 1980s and the first half of
2000s (see Table 1). Encouragingly, in the secaifidi 2000s, investment in agriculture

resumed in line with overall investment in the emory.

Table 1: Investment in Agriculture
(Average Annual Growth in Per cent)

Total Agriculture
1961-70 6.1 7.6
1970-80 5.0 7.3
1980-90 5.4 -2.6
1990-00 7.9 9.3
2000-05 9.0 3.2
2005-10 11.6 12.5
Source: CSO

% The impact of international food prices on Indiafiation is limited (see S. Mittal, 2007). Durir2008,
international food prices rose by 25 per cent wagradian food prices rose by 11 per cent; in 20a9]d
food prices declined by 13 per cent while Indiamdoprices rose by 10 per cent; and in 2010 (up to
November), world food prices rose by 10 per centenindian food prices rose by 19 per cent.



The share of public investment in total investmienagriculture has come down over the
years from two-fifths in the 1960s to hardly aHifin the 2000s. The government, besides
raising public investment in agriculture in therfoof irrigation and rural roads, has to create
more incentives to promote private investment incagfure. The current “subsidy-control
regime” has failed in helping either the farmeitloe consumer and has to be replaced by an
“investmenteummarket-based liberalised system”. This suggestosimilar to what was
done in the industrial sector in the 1990s. Thendistling of the license and control system

in industry led to an upsurge in industrial growth.

4. Effectiveness of Fiscal Stimulus

India, like many other countries, took recourse ldaoge fiscal stimuli to counter the
contractionary effects of the global crisis. Foetely, India had gained some fiscal space on
the eve of the crisis from the process of fiscahsatidation it had undergone over the
previous five years. Besides, India had a largekstf foreign exchange reserves that it
accumulated, despite having current account deftbitough plentiful capital inflows in the
past. Reserves provided the buffer against a “suddtiep” and reversal of foreign capital
inflows following the global crisis and enhancede tleffectiveness of fiscal policy.
Furthermore, monetary policy had turned deeply Beoodative soon after the onset of the
global crisis, thus supporting fiscal policy. Hovfeetive have India’s fiscal stimulus

measures in protecting growth been?

Empirical work has shown that the effectivenesgisafal policy depends on the monetary
policy, the exchange rate system, availability pdire capacity, the level of public debt, etc.
(Spilimbergo et al., 2008 and Freedman et al., 20®@idies, which have taken these factors
into account, have shown that, in emerging econgnifiscal expansion has been generally
ineffective in stimulating growth (see for examplleetzki and Vegh, 2008 and Kandil and

Morsy, 2010).

To study the effectiveness of fiscal stimulus irditnp we have used the methodology
developed by Kandil and Morsy (2010). These authesBmated a panel vector error
correction model for a group of 34 emerging ecormsnncluding India. Here we attempt to

study the effectiveness of fiscal stimulus in Indieparately by applying a vector error
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correction (VEC) model for the period 1975-2009eThodel specification and estimates are

detailed in Appendix 1.

For the study, the fiscal impulse is defined asdifierence between the cyclically-adjusted
fiscal balance in periot] and the actual fiscal balance in pertetl The cyclically-adjusted
fiscal deficit is computed on the assumption ofai@nge in economic environment, i.e.,
economic growth remains at the previous year’'slléMeus, the fiscal impulse captures the
change in fiscal balance arising solely from changediscretionary policy or what is called
the “structural deficit”. Accordingly, a decreasefiscal impulse (a lower surplus or larger
deficit) implies discretionary fiscal expansion aad increase in fiscal impulse (a higher
surplus or lower deficit) implies discretionary dad contraction. Conditioning variables
included in the model are the real effective exgearate (REER) and money supply (M3).
Additional conditioning variables are introducedtime form of interactive dummies. These
are public debt, foreign exchange reserves, iofflattrade openness and the exchange rate

regime.

The results of the estimation of the vector ermraction model are given below in Table 2.
They compute the variation in GDP growth from tiszdl impulse, money supply growth

and real exchange rate changes in the long and rsfmor

Table 2: Effectiveness of Fiscal Policy: Vector Eor Correction Estimates

(Dependent Variable: GDP Growth)

Variables Without With With Debt With With With
Dummy Reserve Dummy | Inflation | Openness| Exchange
Dummy Dummy | Dummy Regime
Dummy
Long-run Coefficients
Fiscal Impulse(-1) -0.92 -0.33 0.09 -0.15 0.42 0.12
(-0.99) (-0.99) (0.19) (-0.50) (0.77) (0.53)
Alog (REER(-1)) 113.98** 30.82 81.74** 39.33** -46.86 21.88
(2.46) (1.13) (2.83) (18.43) (-1.29) (1.43)
Alog (M3(-1)) -206.56** | -81.47** -204.71 | -52.93** | -172.7** | -43.76**
(-2.29) (-2.12) ok (-2.23) (-3.44) (-1.99)
(-4.21)
Dum (-1) x Fiscal 0.05 -2.28* -0.34 -0.59 -0.40
Impulse (-1) (0.21) (-2.23) (-0.93) (-0.28) (-0.90)
Constant -9.98 -6.89 -9.71 -6.60 -8.13 -5.88
Adjustment -0.23** -0.65*** -0.38** -1.23%* | -0.87*** -1.08***
Coefficient (-2.56) (-4.05) (-2.68) (-2.26) (-3.08) (-3.45)




Variables Without With With Debt With With With
Dummy Reserve Dummy | Inflation | Openness| Exchange
Dummy Dummy | Dummy Regime
Dummy
Short-run Coefficients
A(Fiscal Impulse -0.58** 0.24 -0.07 0.15 0.14 0.36
(-1)) (-1.97) (0.80) (-0.17) (0.29) (0.45) (0.86)
A(Fiscal Impulse -0.29 -0.15 0.32 -0.07 0.25 0.26
(-2)) (-0.88) (-0.77) (0.81) (-0.23) (0.86) (0.91)
A(Dum(-1)x Fiscal -0.89** 1.63* 0.05 1.12 -0.06
Impulse(-1)) (-2.49) (2.55) (0.10) (1.23) (-0.12)
A(Dum(-2) xFiscal -0.26 0.70 -0.19 0.78 -0.09
Impulse(-2)) (-0.86) (1.41) (-0.39) (0.91) (-0.23)
Adjusted R 0.53 0.74 0.52 0.54 0.35 0.60
F-statistic 4.47 8.54 3.92 4.14 3.47 4.89
Notes:
1. Figures in the brackets are t-ratios.
2. Dum indicates “dummy”.
3. ** Significant at 1% level and ** significant at% level.
4. Lag length of the VECM is selected on the basikaike Information Criteria (AIC).
5. Debt dummy equals one if public debt to GDP rati@qdual to or greater than 60 per cent and zero
otherwise.
6. Reserve dummy equals one if exchange reserves mthenof imports is four or more and zero
otherwise.

7. Inflation dummy equals one if inflation rate is afjar more than 10 per cent and zero otherwise.
Openness dummy equals one if the trade ratio jge#@ent or more and zero otherwise.
9. Exchange rate regime dummy equals zero for fixedoswe for managed floating.

o

First, in the long run, fiscal expansion has a reutffect on output growth. The results
indicate that an increase in the fiscal impulsat(ib, a decrease in fiscal deficit) raises output
growth in the long run but the relationship is sagnificant. Exchange rate appreciation
depresses output growth significantly in the long. Money supply growth increases output
growth significantly in the long run. The neutrgliof fiscal policy in the long run is not
affected by the introduction of alternative dumnayiables for reserve availability, inflation,
trade openness and exchange rate regime. Howéeedebt dummy coefficient is positive
and significant in the long run, implying that adwetion in fiscal impulse (that is, an
expansionary fiscal policy) has a negative, sigaiiit effect on output growth in the long run
in the presence of high level of public debt. Ferthore, exchange rate effects on output
growth become insignificant with the introductiohreserves, trade openness or exchange

rate regime dummies.



Second, in the short run, fiscal expansion stinesl&DP growth. A fall in the fiscal impulse
(an increase in fiscal deficit) raises output giowignificantly with a lag of one year.
Besides, the interactive reserve dummy on the @ae-lag of the fiscal impulse is negative
and significant in the short run, indicating thaithwadequate reserves, fiscal stimulus
becomes effective in stimulating output growthhie short run. The debt dummy coefficient
is positive and significant in the short run, impty that a fall in the fiscal impulse (i.e., an

expansionary fiscal policy) reduces output growtlthie short run with high debt levels.

The above results give clues on how the Indian @xgnrecovered from the global crisis
after the introduction of fiscal stimulus measurébe fiscal stimulus introduced by the
government expanded fiscal deficit substantiall2@®8-09 to 8.5 per cent of GDP (10.2 per
cent of GDP if off-budget bonds are added) frompkf cent of GDP (4.7 per cent of GDP)
in 2007-08. This huge fiscal expansion helped ttamemy to recover from a GDP growth of
6.8 per cent (4.9 per cent in terms of GDP at nigokiees) in 2008-09 to 8.0 per cent (9.1
per cent) in 2009-10. These results also provider#tionale for the government’s fiscal
consolidation efforts, which began this year. Exgiamary fiscal policy cannot raise output

growth in the long run; on the contrary, it couddluce output growth as public debt rises.

5. Balance of Payments

India’s merchandise trade balance deterioratechénrécent period. The trade deficit rose
from 2.3 per cent of GDP in 2003-04 to 9 per cdrnEDP in 2009-10. Trade elasticities can
explain a country’s trade balance trends. Theegefare undertake here the estimation of
India’s trade elasticities.

The worsening trade balance in the second hali@R000s is best captured by fitting a time
trend for the quarterly quantum indices of Indiedgorts and imports for this period, split
between the two sub-periods of Q4 1998-99 to Q3ZWDand Q4 2003-04 to Q3 2009-10 as
shown in Figure 4. The time trend for seasonalfystdd quarterly indices clearly indicate a
structural break from Q4 2003-04 for India’s imowhereas there is no such break for

exports.



Figure 4: The Trend in the Quantum Indices of Merhandise Exports and Imports, Q4

1998-99 to Q3 2009-10 (Base: 1978-79=100)
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studies on India’s trade performance prevprice and income elasticity coefficients

for different time periods. Table 3 summarises ¢hestimates.

Table 3: Income and Price Elasticities for India’sTrade
Exports elasticity coefficients
Study Reference periods Price Income
Houthakker and Magee (1969) 1951-1966 -0.23 0.54
Dipendra Sinha (2001) 1960-1996 -0.55 0.45
Mathew Joseph (199?) 1969-1986 -1.34 0.52
T. N. Srinivasan (1998) 1963-1994 -0.53 0.75
UNTACD (2009) 1970-2008 -0.54 1.88
RBI (2010) 1993-2008 3.7
Imports elasticity coefficients
Houthakker and Magee (1969) 1951-1966 1.43
Dipendra Sinha (2001) 1950-1996 0.51 -0.11

#Price and income elasticities for manufacturing giuot exports.



These estimates fail to explain the recent strattshifts in India’'s trade. Using
deseasonalised quarterly data (using X-12-ARIMAhudf Findley et al. (1998)) for the
relevant period, i.e., Q4 1998-99 to Q3 2009-10, umelertook the estimation of trade
elasticites for India. Making use of the latest @lepments in advanced time-series
econometrics, the estimation is done in the frarmkwed unrestricted error correction (UEC)
with an autoregressive distributed lag (ARDL) stawme. The methodology is explained in
Appendix 2. Our estimates of India’s long run ahdrsrun trade elasticities are presented in
Tables 4 and 5.

Table 4: Estimated Long-run and Short-run Elasticties of Quantity Exports

Dependent variableA(X)
Long run Short run
Real effective exchange rate -2.06 -0.11
World income 3.11 7.62
Exchange risk 0.30 -0.13

Table 5: Estimated Long-run and Short-run Elasticties of Quantity Imports

Dependent variableA(M)
Long run Short run
Domestic income 1.52 -1.07

The results indicate that the real effective exgearate (REER), computed using consumer
price indeX! is a crucial variable in determining export growth one per cent real
appreciation/depreciation reduces/increases exgpomith by two percentage points in the
long run. World income also has a very significempact on India’s exports; a one per cent
growth in global GDP raises India’s exports by at®percentage points in the long run. The
short-run income elasticity is even larger at Hoéwever, imports are inelastic to prices
confirming the results from other studies. Thisnatural as India’s imports consist of
essential capital goods, vital raw materials incigil and necessary food items. Domestic
income is the major determinant of imports; theme elasticity of India’s imports is 1.52 in

the long run.

* Real effective exchange rate (REER) using whodegste index (WPI) gives weaker results. We hbht the
official REER constructed by the Reserve Bank didrusing WPI is not correct, as WPI does not aapttue
true inflation in the country. The consumer prioeléx (CPI) is used by a significantly large majoiif
countries now to track inflation.
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The values of trade elasticity coefficients thraght on India’s deteriorating trade balance
and points to its trends in the future. A 4 pert@ggowth in the global economy, an 8 per cent
growth in the Indian economy and just a 2 per eg@preciation of the rupee’s REER would
imply a real export growth of 8 per cent and a brgteal import growth of 12 per cent. This
and the higher base of imports compared to expansild result in progressively
deteriorating trade deficits in real terms for kdh the long run. The REER, based on CPI
(RECX), has been appreciating sharply in the repenbd and that is not shown to the same
extent when REER based on WPI (REWX) is considé&ed Figure 5).

Figure 5: Index of Real Effective Exchange Rate (RER) for the Rupee
(36-Currency Export Weighted, Base: 2004-05=100)
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6. Conclusions

The estimates of India’s economy-wide potentiamglorate and that for India’s agriculture
explain the present growth-inflation situation gmaints to the need for structural reforms in
raising the potential growth of the economy andt tbk agriculture to achieve a non-
inflationary, high growth scenario for the countiyhe analysis of fiscal stimulus and its
effects brings out the need for fiscal consolidatio sustain high growth. Our estimation of
short and long run elasticities of India’s expatsl imports has important implications for

policy to maintain the viability of the country’slance of payments.
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Appendix 1

Model Specification and Estimation for Study on Eféctiveness of Fiscal Policy

The study adopts the Johansen (1995) cointegrappnoach to model the effectiveness of
fiscal policy in India. The general framework issbd on a vector autoregressive
representation (VAR)

n
Y= ZHYt—i +et
i=1

where Y is an nx1 vector of variabl¢$,is an nxn coefficient matrix argis an nx1 vector

of disturbances with normal properties. Accordiogsranger representation theorem (Engle
and Granger, 1987), if there exists a cointegratah@tionship among the variables, the above
equation may be reparameterised into a vector eamwection model (VECM) of the form:

n
AYi=> CAYi-i +ITYi-1+g:

i=1
where Y is a vector of variables first-differencid stationarity. Y consists of a list of
variables in the vector autoregression that vamp wie shocks in the system. The variables
include the ‘fiscal impulse’ and other dependentaldes that are likely to be affected by the
fiscal impulse. C is an nxn coefficient matrix thpmovides short-run response of Y to its n-
period lags.[]Y1 is the error correction term (EC). The lagged gadlithe error correction
term is the residual from each cointegrating veatudt captures the speed of adjustment to a
disturbance in the long-run equilibrium in the resjve vectors. Hence, the VECM model
gives estimates of both the long-run and shorteagfficients and tells us about the speed of
adjustment to long run equilibrium.

The fiscal impulse is defined as the differenceMeen the cyclically-adjusted fiscal balance
in periodt and the actual fiscal balance in pertetl The cyclically-adjusted fiscal deficit is

computed on the assumption of no change in theaas@nenvironment, i.e., economic

growth remains at the previous year’s level. Thhs,fiscal impulse captures the change in
fiscal balance arising solely from changes in d@Bonary policy or what is called the

“structural deficit”. Accordingly, a decrease irsdal impulse (a lower surplus or larger
deficit) implies discretionary fiscal expansion aad increase in fiscal impulse (a higher
surplus or lower deficit) implies discretionary d&d contraction. Conditioning variables

included in the model are the real effective exgearate (REER) and money supply (M3).

First, we checked for stationarity of the main ahles (real GDP, REER, M3 and the fiscal
impulse) and found that, except for the fiscal itspuall other variables are integrated of the
order of one i.e., I(1). Then, we tested for candtion between real GDP, REER, M3 and
fiscal impulse at their levels. The results sugggshe existence of a long-run relationship
between real GDP and other variables.
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Additional conditioning variables are introducedtime form of interactive dummies. These
are public debt, foreign exchange reserves, ioiltitrade openness and exchange rate
regime.

The results of the estimation of the vector erarection model are given table Al. They
give the variation in GDP growth from the fiscalpoise, money supply growth and real
exchange rate changes in the long and short run.

Table Al: Effectiveness of Fiscal Policy: Vector Bor Correction Estimates
(Dependent Variable: GDP Growth)

10. Figures in the brackets are t-ratios.
11. Dum indicates “dummy”.
12. *** Significant at 1% level and ** significant at% level.
13. Lag length of the VECM is selected on the basikaike Information Criteria (AIC).

Variables Without With With Debt With With With
Dummy Reserve Dummy | Inflation | Openness| Exchange
Dummy Dummy | Dummy Regime
Dummy
Long-run Coefficients
Fiscal Impulse(-1) -0.92 -0.33 0.09 -0.15 0.42 0.12
(-0.99) (-0.99) (0.19) (-0.50) (0.77) (0.53)
Alog(REER(-1)) 113.98** 30.82 81.74** 39.33** -46.86 21.88
(2.46) (1.13) (2.83) (18.43) (-1.29) (1.43)
Alog (M3(-1)) -206.56** | -81.47** -204.71 | -52.93** | -172.7** | -43.76**
(-2.29) (-2.12) rrk (-2.23) (-3.44) (-1.99)
(-4.21)
Dum(-1) x Fiscal 0.05 -2.28* -0.34 -0.59 -0.40
Impulse(-1) (0.21) (-2.23) (-0.93) (-0.28) (-0.90)
Constant -9.98 -6.89 -9.71 -6.60 -8.13 -5.88
Adjustment -0.23** -0.65*** -0.38** -1.23%* | -0.87*** -1.08***
Coefficient (-2.56) (-4.05) (-2.68) (-2.26) (-3.08) (-3.45)
Short-run Coefficients
A(Fiscal Impulse -0.58** 0.24 -0.07 0.15 0.14 0.36
(-1)) (-1.97) (0.80) (-0.17) (0.29) (0.45) (0.86)
A(Fiscal Impulse -0.29 -0.15 0.32 -0.07 0.25 0.26
(-2)) (-0.88) (-0.77) (0.81) (-0.23) (0.86) (0.91)
A (Dum(-1)x Fiscal -0.89** 1.63** 0.05 1.12 -0.06
Impulse(-1)) (-2.49) (2.55) (0.10) (1.23) (-0.11)
A (Dum(-2) xFiscal -0.26 0.70 -0.19 0.78 -0.09
Impulse(-2)) (-0.86) (1.41) (-0.39) (0.91) (-0.23)
Adjusted R 0.53 0.74 0.52 0.54 0.35 0.60
F-statistic 4.47 8.54 3.92 4.14 3.47 4.89
Notes:

14. Debt dummy equals one if public debt to GDP ragi@qgual to or greater than 60 per cent and zero
otherwise.

15. Reserve dummy equals one if exchange reserves nithsnof imports is four or more and zero
otherwise.

16. Inflation dummy equals one if inflation rate is atjar more than 10 per cent and zero otherwise.

17. Openness dummy equals one if the trade ratio jge#@ent or more and zero otherwise.

18. Exchange rate regime dummy equals zero for fixedosme for managed floating.
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Appendix 2
Methodology for Estimation of Trade Elasticities

The method used in the paper is based on the “ARDUNnds cointegration approach”
proposed by Pesaran et al. (2001). In the liteeatarnumber of studies (e.g., Oskooee and
Kara 2005; Hoque and Yusop, 2010) apply the ARDIlpraach in estimating trade
elasticities. To derive the short-run and longn\lwoefficients involves three steps: first,
checking the variables for the order of integratisacond, constructing and testing all the
possible systems of equations using ARDL boundsoggh and the last, deriving the long-
run and short-run coefficients from the systemafations, which has shown the presence of
cointegration.

Step 1

Applying the Augmented Dickey Fuller (ADF) unit rotests,we find that all variables
except Y (India’s real GDP) are integrated at el of 1(0) or I(1) at 1 per cent level of
significance and Y is integrated at I(1) at 5 pamtdevel of significance.

Step 2

The results on bounds test for cointegration r@festishow that, in equations 1 and 2, the
calculated F-statistic is above the upper bounticativalues at the 1 per cent significance
level. This has proven the existence of long-rumimtegration for equations 1 and 2.

Theoretical specification of equations 1 and 2esatibed below.

We first derive the export equation (equation Bsibally modelled on Joseph (1992), but

recast as an unrestricted error correction modelQM), using the autoregressive distributed
lag (ARDL) as proposed by Pesaran et al. (2001).

AX, = Z BibX, Z BARECX ; + Z By DWY,; + Z B4iARICX
i=1 i=1 i=1 i=1

+ BsRECX _, + BWY,_, + B,RICX _, + o X,

@

where

X = quantum index of India’s exports

WY = index of world real GDP

RECX = real effective exchange rate based on coaspnice index (CPI) for India

RICX = exchange risk defined as deviation from the trehdRECX, where the trend is

computed based on autoregressive (AR) model andatige are determined based on the
Akaike information criteria (AIC).
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Import model (equation 2) is based on Kenen andiiR¢t1986) but rewritten in the form of
UECM and using ARDL structure:

AM, =@y + D VDM + Y LAY+ y.Y  + Y M+ yeSY )

i=1 i=1

M = quantum index of India’s imports

Y = index of India’s real GDP

SY =Y for the time period between Q4 2003-04—QB2Q0, otherwise zero. This is a slope
dummy introduced to capture the change in impaetisity during the period.

All other variables other than the exchange riskehaeen seasonally adjusted using the X12
method. Risk variables have been calculated fraas@®ally-adjusted REER.

Step 3

The study uses quarterly data for the relevantodeiie., Q4 1998-99 to Q3 2009-10. The
equations (1) and (2) are estimated using ordifeagt square (OLS) regression. Based on
the estimated OLS regression coefficients, we @etfie long run and short run elasticities.
To derive the short run and long run elasticitves,follow Bardsen (1989) and Choong, et al.
(2005), whose methods are described by Hoque amsopy(2010). The long run and short
run elasticities are presented in tables A2 and A3.

Table A2: Estimated Long-run and Short-run Elasticities of Quantity Exports-
Equation (1)

Dependent VariableA(X)

Long run Short run
RECX.1 -2.06*** -0.11
WY 1 3.11%* 7.62***
RICX i1 0.30 -0.13

Table A3: Estimated Long-run and Short-run Elasticties of Quantity Imports—
Equation (2)

Dependent VariableA(M)

Long run Short run
Y1 1.49%** -1.41
SY i1 0.03**

*** Significant at 1 per cent level
** Significant at 5 per cent level
* Significant at 10 per cent level.
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