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Abstract— This paper examines the effect of interest rate
differential on net capital flows to India by taking net foreign
institutional investments as proxy for capital flow Monthly data
from April, 2005 to December, 2012 were procured athanalyzed
using time series econometric modeling. The co-irgeation
results show that interest rate differential does at have any
significant long-run impact on net foreign institutional
investments flows to India. Further, only two varisbles namely,
foreign exchange rate and Bombay stock exchange teh have
significant impact on Net foreign institutional investments and
between the two, Bombay stock exchange index/returis the
major pull factor for Net foreign institutional inv estments flows
into Indian financial market. Results imply that monetary policy
actions should continue to be guided by objectiveselated to
inflation and growth and the management of capital flows
resulting from monetary policy actions should be I& to other
instruments.
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INTRODUCTION

Difference in interest rate has often been consiies a
major determinant of capital flows to Emerging Matrk
Economies (EMEs) and at times, it is felt that tblenges in
monetary policy measures (conditioned on inflafpoawth
objectives) could dampen or magnify the volume apital
flows into a country. In this context, it is gerlgraassumed
that countries with relatively higher interest ratecompared to
others would attract larger capital flows. For mos2010 and
2011, there was widening in the growth as wellresinterest
rate differentials due multi-speed recovery of woetconomy
and asymmetric monetary exit, creating concerns there
might be surges in capital flows to EMEs, which hadbe
managed. While EMEs used many possible instrunsrts as
sterilized intervention to manage overvaluationesthange
rate, use of macro-prudential measures to sters tiskasset
prices or use of capital controls to contain thegmitade of
capital inflows, there is little support as yettte claim that
monetary policy actions were delayed just becadigbeorisk
they might pose in terms of influencing the composiand
magnitude of capital flows.

Before the advent of global financial crisis, Indiad
experienced surges in capital flows which werexicess of the
financial needs of the current account deficit ahdrefore
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number of instruments such as sterilized intereenta more
open current account to push capital outflows sjdents and
occasional use of prudential measures to discoucagéal
inflows were used to manage the surplus. Howewecgshe
second half of 2010-11, unlike other EMEs, Indias ha
witnessed a relatively larger currency account aitefi
suggesting the need for higher stable capital Ww&loAs a
result, while the concerns relating to anti-infiatary policy
attracting excessively larger capital inflows haased, the use
of interest rate to manage the composition and mmadg of
capital flows is continuing. In this context, thpaper focuses
on whether actions of central bank (RBI) which efffiterest
rate differentials have been a major determinantcafital
flows to India..

. OBJECTIVETESTABLE HYPOTHESIS

Capital flows to India principally has four compoit i.e.
Foreign Direct Investment (FDI), Foreign Institutid
Investments (FlIs), External Commercial BorrowinGBs)
and Deposits of NRI. While the share of ECBs andl NR
deposits in the total capital flows is very smali% and 6.6%
respectively), FDI is not likely to be affected by interest rate
differentials as it depends on long-term fundamsntd the
economy (Verma and Prakash, 201This paper, therefore,
ignores other three components of capital flows fowlises
only on foreign institutional investments as a préor capital
flows and thereby analyze how net foreign insiiodl
investment (NFII) is affected by interest rate @iéntials. The
graph below shows how net foreign institutional estiment
has fluctuated in the recent periods (from ApriQ02 to
December, 2012).
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Figure 1 NetFll (crore rupees)
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II. BACKGROUND: LITERATURE REVIEW

Reference [3] tested for co-integration betweenfoltign
capital inflows, real exchange rate and interetst differential
using quarterly data for the period 1993 to 2008. felund
long-run relationship between these variables. blend an
error correction mechanism for the post-liberai@atperiod
which related dynamic adjustment to capital floves the
movement in the interest rate differential andréed exchange
rate.

Reference [4]
components of equity flows and private debt flowdndia. He
found a high correlation between interest rateedifitial and
ECB disbursements. He also found that there isngtrco-
movement of domestic activity and ECBs. Moreovee,

observed that long run demand for external comrakrci

borrowing by Indian corporate is affected by thecegaof
interest rate differentials, followed by pace ofrrdstic real
activity and domestic market's credit conditionsitiWregard
to portfolio investment, he found co-movement ia tHolatility

of daily net Flls and stock returns. Granger catysdest
showed the short run causal relationship betweattfotio

investment flows and stock prices. In addition, Jofansen’s
approach to co-integration analysis implied a lomg-
relationship between the two variables.

Reference [5] studied the factors affecting poidfol
investment flows into India using multivariate reggion on
monthly data for the period 1993-2011. They fournt t
foreign institutional investments (FlIs) in Indieeaaffected by
both domestic and external factors and qualitatibelth have
the equal importance. Important external factoreeyvexternal
interest rate which adversely affected Fll flowsiindia and
the performance of emerging stocks which positiadfected
FIl flows. Among domestic factors, credit ratingwhgrades,
depreciation of rupee and lagged domestic stockehaeturns
were found to affect net Fll flows negatively. Téestence of
positive relationship between portfolio inflows aedpected
domestic returns and negative relationship betwiegged
domestic stock return and portfolio inflows hasrbegplained
by the authors in terms of bargain hunters (i.eyfibg on the
dips”) which mean Flls buying when market falls aRls
selling of after the market rises. In order to ¢hebe
robustness of this result, they estimated Vectdoragressive
model (VAR) using daily data of BSE returns, Fibvils and
exchange rate in the forward market. They foundegative
coefficient of lagged domestic stock market retwith respect
to FIl flows.

Reference [6] studied the determinants of foreigpital
flows into Turkey using Structural Vector Auto Regsion
(SVAR) model, variance decomposition functions angulse
response function for the period January 1992 tcebDwber
2005. Push-pull factors approach was used. Asfactors, he
took Istanbul stock exchange index, current acctatdnce,
budget balance and real interest rate on Turkigtll$-As pull
factors, he took US industrial production index amgrest rate
on 3-month US T-Bills. Result was general dominaoicpull
factors over push factors in determining foreigpited flows
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studies the determinants of variou

into Turkey. More specifically, he found that capiflows

were negatively related with budget balance andreotir
account balance. He found a positive relationshapwben
capital flows and stock market index. Moreover fduwnd that
a shock in real interest rate in Turkey resultednimediate
capital outflow in Turkey between the periods Japus992 to
December, 2005.

Reference [7]

countries; Argetina, India, Australia, Indonesia,hil€,

golumbia, Brazil and Mexico using SUR analysis factors

affecting capital flows. According to his study, eof the
important factors affecting capital flows in all diiese 8
countries was their foreign exchange reserves la@detvel of

h gross domestic product was the another factor enfling

capital flows in these countries.

In totality, there are many factors that affectitzdflows in
an economy. This paper looks to determine the itapor
factors affecting capital flows in India and whetmsonetary
policy actions have any ramification on the capitdlows in
India (particularly on FlIs).

I1l.  THEORETICAL FRAMEWORK

Let there be perfect capital mobility in world dapi
market. Let ‘id’ denotes interest rate in domestuntry on
government bond and ‘if denotes foreign intereger(US in
present study). The equilibrium in the world capitsarket
would occur at a point where assets of all countvél offer

conducted cross sectional study of 8

same expected return, when they are expressed me sa

currency. This particular condition of equilibrium world

capital market is known as “Uncovered Interest tial
Condition (UIP)". Mathematically, it is representasl
Eq~Eq/f
; ; 7
g = 1lr+ 1
a = If Fa) (1)

Where ‘id’ denote domestic interest rate, ‘if démdoreign
interest rate, Ed/f denote foreign exchange raiedf foreign
currency in terms of domestic currency), antiElenote
expected foreign exchange rate. Given the defimgtithe term

Ea/f-Eqyy
"
af

ri

denotes expected depreciation of foreign currency

against domestic currency.

The left hand side (LHS) of condition (1) denotepezted
return on domestic assets while the right hand dieleotes

expected return on foreign assets in terms of dbmes

currency, measured by the sum of foreign interatt and

expected depreciation of domestic currency aga‘mmigrb
N

currency. The condition (1) can be rewritten as:
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Eq—E§

ff_
=0 (2)
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The left hand side (LHS) of condition (2) is callegpected
return differentials between the assets of twoomnatiand can
be assumed as a proxy for interest rate differsrtietween the
two nations. As per UIP hypothesis, if there is @sifive

expected return differential (i.e. if left hand esidf equation (2)
is positive), there will be inflow of foreign caagitin the

economy. However, if expected return differenteahiegative,
there will be outflow of foreign capital. The fuethanalysis is
based on these premises.

V. METHODOLOGY-MODEL SPECIFICATION, DEFINITION OF
VARIABLE AND DATA COLLECTION, AND ECONOMETRICS

A. Model Specification

Although the whole analysis is built on premisestimmed in
section 3, there are other factors also which affapital flows
in developing countries like India such as stockkeareturn,
change in exchange rate, industrial productionxndslation,
rate of growth in OECD nations etc. Therefore, amitool for
such variables along with interest rate differdntiaultivariate
time series model has been used, representedaag bel

(Net_FH)t = BO + Bl (iIndia - ius) + BzHPlndla +
B3BSEindex; + B4Exchange . + BsInflationcpi +
B¢Oecd_growthrate (3)

B. Definition of Variables and Data Collection

The present study uses monthly data from April, 22Q0
December, 2012. These data has been derived froimusa

METHODOLOGY sources such as; SEBI, RBI, US Treasury DepartrBambay
Stock Exchange, OECD, MOSPI and World Bank. Théetiab
shows definition of various variables and theiradsdurces
Table | VARIABLES USED IN ANALYSIS
Variable Construction Definition Nature of Data Souces Note
Net FIl inflow (Crore
NetFIl rupees) Monthly SEBI -
iindia Intgrest rate on 91 (_jays Monthly RBI Simple average of 4 weeks’ values to get
Indian government T- bills data for a month
ius Interes_t rate on 3 months Monthly US Treasury Department Simple average of daily values to get data
US T-bills for a montl
Difference between interest rate on 91 days
Int_ratediff: (ilndia-iUS) Interest rate differeats Monthly Indian government T- bills and 3 months
US T-bills
lIPindia Index  of - industriall ;o 4pyy MOSPI -
production
BSEindex Bombay stock exchangawIonthly BSE Change in BSE index has been used as a
index proxy for stock market return
Exchange_rate rupee/dollar exchange rate Monthly chéixge ratesOrg --
Inflationcpi ﬁzri\asumer A ale? "I' Monthly MOSPI -
Combined growth rates i Quarterly growth rates were adjusted to get
Oecd_growth rate OECD nations T KRS PR monthly growth rate

C. Econometric Methodol ogy

Source: Authors’ Compilation

1.

Time series econometric techniques8 were used to
estimate the multivariate time series model
represented by equation 3 in the previous section.
the process, following steps were followed

In time series data, problem of non-stationarity is
encountered, which results in spurious relatiorship
among the variables of interest. To check statibnar
of each variable, Augmented Dickey Fuller (ADF)ttes
was used.

Granger Causality test was used to determine the
causal/short term relationship between different
variables.

If there is any causal relationship, Johansen co-
integration estimation procedure was used to derive
long-term relationship between the variables.

Lastly, if variables were co-integrated, error
correction model (ECM) was estimated to know the
speed of adjustment parameters.
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VI. ESTIMATION AND RESULTS
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Table Il RESULTS OFUNIT ROOT/STATIONARITY TESTS Source: Authors’ Calculation
Table IV CASUAL RELATIONSHIP BETWEENNETFII AND INTEREST
ADF Test RATE DIFFERENTIAL
Variables Level 1st difference Null Hypothesis Obs | Chi-sg Prob
(tes\t/;fg)s“cs (test statistics value) INT_RATEDIFF does not Granger Cause g1 | 4.24220| 0.0178
NetFll 11 7.33%k% NETFII does not Granger Cause
INT_RATEDIFF 1.24844| 0.2921
Int_ratediff 0.09 -4, 34%x*
LlIPindia -1.93 -5.28* As granger causality test showed a causal reldtiprfsom
LBseindex 0.95 -4,BQ*H* interest rate differential to FlIl flows, which wasot in
conformity with the theoretical expectations. Itsmaecessary
LForgnex_rate| 0.39 -5.06*** . . .
g_ = to examine the relationship further and check wérethere
*kk - - . .
Inflationcpi 0.19 -5.87 was existence of any long-run relationship betwiatarest rate
oecd_growth -2.17%* -4.83%** differential and FIlI flows using the Johansen cgnation
Forgnex_rate 0.36 -5 D framework. For this, net FIl flow was taken as etmpent
— variable and interest rate differential, logaritbfrupee/dollar
Bseindex 0.42 -4, 71%** : : : : : :
exchange rate, logarithm of index for industriabgurction in
[IPindia -1.86 -5.37** India, logarithm of Bombay stock exchange index ifidtion

Source: Authors’ Calculation

Note: *** and ** denote statistically significanca 1% and 5% respectively. LIIPindia: logarithm of

index for industrial production in India, LForgneate: logarithm of rupee/dollar exchange rate,

LBseindex: logarithm of Bombay stock exchange index

Table 2 presents the results of unit root and thderoof
integration. Sequential procedure for testing thi¢ oot under
ADF test was run.

It was noted that all variables except oecd_graavthnon-
stationary (i.e. have unit root) at the level; huer all
variables become stationary (i.e. have no unit)rabthe first
difference. This implies that all variables exceptd_growth
are integrated of order one.

The Granger causality test on monthly data (figmil 2005
to December 2012) in VAR framework showed
unidirectional causality between net foreign ingtitnal
investment inflow and interest rate differentiaktilseen 91
days Indian government T-bills and US 3-month Tshil
implying interest rate differential granger caused Fll flows
to India. This short-run relationship between ndt &nd
interest rate differential does not conform to pleeception that
FIlI flows are primarily influenced by asset pricevaments
rather than interest rates. In this context, itiportant to point
out that a portion of Fll is made in debt instrutsewhich are
likely to be affected by change in interest ratifedential. The
result for granger causality has been representdidei table 3
and table 4.

Table Il CASUAL RELATIONSHIP BETWEENNETFII AND INTEREST
RATE DIFFERENTIAL
Null Hypothesis Obs | Chi-sq Prob
DINT_RATEDIFF does not Granger Caus¢ 90 0.0307
DNETFII 3.63065
DINT_RATEDIFF does not Granger Caus¢ 0.09619| 0.9084
DNETFII

Source: Authors’ Calculation

rate as independent variables. The coefficientSiE Bhdex and
foreign exchange rate were found to be statisgicaginificant,
indicating that these variables impact Fll inflowswever,
interest rate differential and index of industrioduction
(IIPIndia) were found to be statistically insige#int. This
result was in contrast to the unidirectional catsathich was
found using granger causality test from interetd differential
to FIl inflows. Thus, as per co-integration framekyanterest
rate differential does not have any significantgloon impact
on net Fll flows to India. It might possible thatthe short run,
when there is increase in domestic interest rabed bprice
falls, thus become attractive to the investors, &mereby
inducing some investors to switch portfolio fromasds to
bonds. This, as a result, may cause equity priceflt (as
demand for equity would fall) and may possibly tegularge

abuying of equity by Flls to take advantage of lowstock

prices. Such behavior may explain the short-runsahu
relationship which existed from interest rate diéfgtial to Net
Flls.

Table v CO-INTEGRATION RELATION OF NETFII
Variables Co-integrating Equation
NetFIl 1
796.4223
INT_RATEDIFF (0.745365)
-1170.4
LIIPINDIA (-1.92881)
4308**
LBSEINDEX (2.590071
-1672.9%**
LFORGNEX_RATE (-3.17218)
Intercept 3840.7

Source: Authors’ Calculation
Note: Figures in bracket indicate t-statistics* #nd ** denote statistically
significance at 1% and 5% respectively
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Taking exchange rate, co-integration results estaduyd

negative relationship between Net Fll and exchaatge This
may be because increase in exchange rate (i.ecciafion of
rupee) would mean decline in the expected returrindian

assets, thereby causing Flis to fall and vice verba sign of
coefficient of IIP India is negative which does moinform to

theoretical expectation as was expected Net Fihdcease as
IIP in India increases. However, since the varialide
insignificant, the wrong sign is not much of thelgem. The
sign of BSE index is positive. This positive redatship

between Net FIl and BSE index signifies that arrdase in
BSE return results in increase in Fll flows to kdis Indian
assets become more attractive for investment. Asedzd,
BSE index/return is the major pull factor for Nét fiows into

Indian financial market, with 1% increase in BSEJdr

causing net Fll to increase by 4,308 crore rupees.

VII.

This study has empirically tested the sensitivitynberest rate
differential on NetFIl (proxy for capital flows) ta Indian

financial market. The study (using co-integratioanfework)

shows that interest rate differential does not harey

significant long-run impact on net FIl flows to iad

Nevertheless, they may exist some short run caakdionship
from interest rate differential to Fll flows due ttee fact that a
portion of Fll is made in debt instruments whicle &ikely to

be affected by change in interest rate differential

CONCLUSION

Changes in foreign exchange rate and stock mankketxi
(BSE index) are found to have statistically sigmifit impact
on Net Fll flows into India and between the two,BBidex is
the major pull factor for Net FIlI flows (capitalofivs) into
Indian financial market.

Thus, in view of monetary policy, changes in ingtreate do
not have significant impact on net FDI and Fll flows they
are primarily determined by long-run growth progpeof
Indian economy and stock market returns respegtivelother
words, monetary policy actions (which affect instreate
differential) are not a major determinant of cdpftaws to

India. The implication of this result is that maoaust policy
actions should continue to be guided by objectiedated to
inflation and growth and the management of capfitals
resulting from monetary policy actions should b# e other
instruments.
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