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INTRODUCTION

With the Indian economy portraying all the healthy signs of
long term growth, there seems nothing in the visibility to seize
the opportunity from India from attracting investments and
becoming the most preferred investment destination for FIIs
worldwide. It is fairly visible that interest rates are up for a
downward trend and this would further attract flows from FIIs.
For the financial years 2017 and 2018, expectations for the
growth rate of the Nifty-50 companies' net profits are 14.4%
and 20.7% respectively which can be attributed to high profits
in several sectors and overall economic reclamation. Indian
markets have so far been witnessing consistent participation
of FIIs which is only expected to increase with the support of
the government.

India's solar energy projects and plans have been committed
US$ 1 billion by the World Bank Group to work with other
multilateral development banks and financial institutions in
order to develop financing instruments to support future solar
energy development in the country. Also, the Government has
signed a US$ 100 million loan agreement with the Asian
Development Bank, which will be used to support irrigation
and drainage systems thereby improving water management
in Tamil Nadu. Many more investment plans are ready to be
effected aidingin fetching foreign money.

For providing relief to foreign portfolio investors (FPIs),
Minimum Alternate Tax has been abolished with retrospective
effect for the period prior to April 2015. Foreign Portfolio
Investors can now invest in Real Estate Investment Trusts
(REITs), infrastructure investment trusts (InvITs) and
Category III Alternative Investment Funds (AIFs) as per the
latest guidelines of SEBI.

Figure 1.1 represents the Annual Net FII investments into
Indian equity market for the last seven years from April 2009 to
March 2016. Despite a choppy 2015-16 when global markets
observed a bear phase on account of China's growth woes and
falling crude oil prices thereby pushing out FlIs from Indian
markets, the year 2016 saw strong FII flows till August 2016 at
anastounding Rs. 38,464 crore.
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Figure 1.1: Annual Net FII Investments (2009-2016)

Such dynamics of the FII inflows and outflows over a period of
time have huge impact on the movements of the stock
markets. Numerous other domestic as well as international
factors are also engaged in creating bulls and bears in the

markets which in turn can lead to market volatility. Volatility is
a term for the fluctuations or changes in the stock values from
their mean values. Since the variations in security values bring
about deviations in the returns, it is so very essential to
measure such dispersion and attribute a value to it. Volatility
Index (VIX) as a measure of market expectations offers a
solution. In a highly volatile market, it suddenly moves up or
down and hence, during this time, value of the volatility index
rises and vice versa. Volatility Index measures the dispersion or
variance and is calculated using the order book of the
underlying index options; denoted as an annualized
percentage. NSE started real time dissemination of India VIX
which is a step towards introduction of India VIX derivatives.
India VIX futures and India VIX options can be used to hedge
therisk of market volatility.

The present study is an endeavor to investigate the
relationships between expected volatility and flows of FlIs into
the Indian equity market while also pondering over exchange
rate and Nifty returns over a seven years' time period.

ITERATURE REVIEW

Paramita Mukherjee et al. (2002) studied the
relationship between FII flows to Indian
equity market and other variables i.e. market

. returns, volatility, exchange rate, short term
interest rates and IIP. The results show that returns in Indian
equity market cause FII sale and net inflows but not the FII
purchases. Global investors are not investing in Indian
equities for diversification purpose. Daily FII flows are found
to be auto-correlated and this auto-correlation could not be
accounted for by all the other variables considered in the
study.

Dipankor Coondoo, Paramita Mukherjee (2004) examined the
volatility of the FII in India in terms of strength, duration and
persistence. Volatility of the stock market returns was found to
be similar to that of the FII flows. Strength of volatility of FII
flows was highly correlated both with that of stock market
returns and callmoney rate.

Tanupa Chakraborty (2007) performed a cause and effect
relationship study on daily data set of FlIs and Indian equity
market returns from April 1997 to March 2005. The study
revealed that FII flows are more an effect than a cause of stock
market returns in India. This proves the return-chasing
behavior of foreign investors thereby supporting the theory of
cumulative informational disadvantage of foreign investors in
comparison to domestic investors.

Swami P. Saxena, Sonam Bhadauriya (2011) explored the
causal relationship between FIIs and stock market returns
over the period 2003 to 2010. The data was analyzed using
STATA IC 10 software with Granger Causality Test and VAR
framework applied on the FII and the Nifty index series. Only
uni-directional causal relationship was observed and it was
suggested that past data of stock market returns can predict
the present and future trends of FII inflows into Indian stock
markets.
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Bashir Ahmad Joo, Zahoor Ahmad Mir(2014) examined the
effect of FII movements on Indian stock market volatility
analyzing the monthly data of FII, Nifty and Sensex from
January, 1999 to December, 2013.Volatility measures like
standard deviation, correlation and GARCH model were used
to evaluate the variables. Results revealed that there is positive
correlation between the series and FIIs significantly affecting
the volatility of Nifty and Sensex.

Rakesh Kumar, Sarita Gautam(2014) established the inverse
relationship between FII investments and BSE Sensex returns
for the time period April 2014 to June 2014. Further they found
strong influence of FTSE 100, NIKKEI 225 and NASDAQ 100
indices on Indian stock market.

Devdatt. J. Vyas, Manoj. D. Shah(2015)studied the correlation
between FIIs and BSE Sensex for the time period 2005 to 2015
and concluded that Sensex was not solely affected by FlIs;
other variables may be significantly contributing to its
fluctuations. FIIs contribute considerably to the efficiency of
all the stockmarkets around the world.

Suddhasanta De, Tanupa Chakrabarty (2016) explained the
relationship between FII flows into Indian equity markets and
the option implied volatility index over the time period 2009 to
2013. Multi variate analysis tools were used and results
suggested flow of causality from FII flows to volatility index. FII
flows affect the investors' perception about the future
volatility.

ATA&METHODOLOGY

Variables used in the research were India VIX
(Implied Volatility Index), FII Net purchases in
equity markets, Exchange rate of USD to INR

: and Nifty returns. Data for all the variables has
been taken on daily basis for the time period April 2009 to
March 2016.

India VIX is an index of measurement of expectation of
volatility of stock options traded at NSE. As the calculation of
the VIX started from April 2009, time period for the study has
been selected accordingly and data. The data for FII Net
purchases in equity has been taken as reported on the trading
daybythe brokersin the trading system.

Exchange rate of USD to INR has been used as a parameter
affecting FII flows and stock market volatility. The data for the
exchange rate has been compiled from International
Monetary Fund website.

NIFTY returns are an important constituent of any model
explaining the relationships of FII flows and financial markets
volatility and the same has been measured by computing the
dailyreturns of the index.

Illiquidity, as explained by Amihud(2002) is a measure for
computing illiquidity by providing a model that explains the
liquidity of any security with reference to its turnover over a
specified period of time.
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Amihud's measure of [lliquidity used inthe study:
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In this measure, ILLIQpt is Amihud's illiquidity for stock p for
the quarter t; R, andV,, are the daily NIFTY returns & the total
trade value of the NIFTY at the end of the day respectively and
N,.isthe observed number ofdays in quarter tof stock p.
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Augmented Dickey Fuller Test has been applied on all the data
series to test the stationarity using the equation stated in the
model below:

AY, =t ¥, + 1 AY 4y

For this purpose, the null hypothesis of a single root is tested
against the alternative of stationarity. The solution is to take
the first differences of the time series because if a time series
has a unit root, the first differences of such time series are
stationary. The series being examined here have been tested
using ADF test.

Further, Granger Causality Test has been applied on the series
to examine the causal relationship and the direction of
causality between the variables. A time series is assumed to
Granger Cause another series if the historical values of the
former contribute to the prediction of the latter series.
However, it does not imply that variations in one variable
cause fluctuationsin another.

The dynamic behaviour of financial time series can be
described and forecasted using the VAR (Vector Auto
regression) model, an extension of the univariate
autoregressive model. For estimation of the VAR model,
symmetric lags need to be selected for all the variables in the
model using statistical criterion such as AIC or SIC.

Making use of SIC and AIC for optimum lag length selection,
time series of USD to INR has been taken at first difference as it
has a unit root. All other series have been found to be
stationaryatlevel.

Theregression model used is as follows:
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Both the equations contain mlag values of all the variables.
NALYSISAND RESULTS
Descriptive Statistics

Table 1 represents the main features of the data
: series analyzed over the time period of our
study. Dlstnbutlon is positively skewed as analyzed from the
results of the data. High Kurtosis values of all the data series
except USD_INR indicate that they have flattened distribution
representing extreme values on the tails. Jarque-Bera statistic
for all the series are high representing that all series are not
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normally distributed. Table 4: Determination of Optimal Lag Length
Table 1: Descriptive Statistics(April 2009 to March 2016) Optfmum Tag length selectian
Loepw e Vrsalde: 10
Fil ILLID) RET uso INR V% Abadbe Informwadion Crelerion Selwviuez nlfosmalion Creleron
—— : _ _-r-“' - Lag1 .22.10832 -22.03105
Mean 71 3HLG0 ALA0G0 U100 54,3633 2168502 Log 2 RN R
Median L3, 23000 Q0000 BU2121  54.29075 1979373 Lag 3 224 22,0411 ¢
Maximum 174G 700 ALGRUT 1774407 BH777el S HID Tag-1 S22ATRT -110ET
Minimum 527300 QO0GU0 341510 4383000 | 1136500 Log; 3 R T R
eprerdend Variable: VX
5id. Dev. UFEORLA0 ALOORIKI 125484 7RO TAIRS Abcalioe Informatlon Creterlon  Sehwarz lnformation Creferjon
Skeuness 444475 3.84145 (2 e B R | 541 9 Lagl -RLARIAD2 -PLATRORA
Kucloxis TLoXE | 2500097 FREASGT  LN3IED | G.IGRL2 Log 2 it Flea I Lo
Tag3 0 LR i, 7 Y4003
: Rera | 314225 38157 1141 H7 42 777! LT
Jarqque-Rera | 314225 30000 | 3815531000 3141 HR000 132 77U | LHILTEMI — A P
Ohﬁerwlilms 1476 s La7h larlh [HES I.ag 5 e e WY L |
Augmented Dickey Fuller (ADF) Test Criterion.

All the data series i.e. FII, ILLIQ, RET and VIX are stationary at Vector Auto Regression:

level whereas USD_INR is stationary at first difference. In

accordance, for further analysis, data series USD_INR is taken From the results of the VAR model describing India VIX; it is
at first difference and rest of the variables are taken at level. evidenced that the Indian VIX is positively related to its own

ADF testresults are represented in Table 2. Table 5: Vector Auto regression Estimates

Table 2: Augmented Dickey Fuller Test Table 5.1: Vecww Auto vegression Eslimates {Dependenl Varlable: F1I)
t- statistlc  Probabillty Coefficients Standard Frene | t- statistic
T S1A 11247 {0,001 . — — -
.10 5.1 00RI% 0.001H) HIE-1) 01256 0027 45803
RICL J— 0.0000 FIT(-2] 01547 00274 A.6401
sy R 09494 FIT (-3) (LI76A ST 2.0
DUSH) B HAREG LN I (-4) 0089 00272 3.2867
VIX -4.A0EYRS (LONT20 FII(-3) (LDB0O7 -[L0261 23245
ILLICH(-1) -1786404 -160000000 -0.0293
Granger Causality Test
ILLIO(-2) SGH000000 -230000004 1.5506
This testis performed to explore the short-run dynamic causal ILLIGH-5) -396000000 -240000000 -1.G863
relatic;nshifp betyv?jen thf1 data sgrisls. WhilgI fxe.lmlilningb the ILLIO-4) 7000000 40000000 01697
causality from independent variables to , it has been — N -
0bserve3([1 that USD_I;NR granger causes FII flows, Return ILLIQL5) RLILILICL -1 Z0000UGH 62
granger causes FII flows, VIX granger causes FII flows but LLUEDIGH J123.3767 801207 -1.54738
Illiquidity does not granger cause FII flows. THTISD(-2]} HRTIEY - 10787 1108286
Table 3: Granger Causality Test THTISD(-4)) ALY S107 2121 NIFIEE
A BT T D{IISD(-4)) -L104228 -107.336 - 10206
F- value P value DWTISD(-3)} 142572 ST | K847
usp 4 AT 0.uuuG RET{-1} 186.2051 -22.2696 8.37187
RET UL, L0 RET{-2) -5.642500 035800 -0.24134
W AIBY g REL{-3) 22.97333 228604 100477
TLIIQ  0.AR207 01022
Leprendent Varialle: VX RET{-4) -17.97361 22,629 -0.79136
F- Value I'- Valne RE1{-5} =13, 15802 =157 560 -(LGGE
FII U458 L 007G VIX{-1] -4.026331 -149.7773 -1.20358
TLTIG 9.44555 0.0000 VTX(-2) -16.57004 -8B -(LE50
RET A0 0.l VIX(-3) 20749 IHIRIT 140431
5N 243134 0.0403
VTR(-4] B_AEY225 =27 4201 .24322
Optimum Laglength selection VIX(-5) -2 48836 -19.1681 -10380
While determining the optimal lag length for FII, both AIC and C value RILUERY
SC are considered and as per the results in table 4, lag length 5 R squared (022471
is selected for FII equation. For the VIX equation also, lag 5 is Adjusted R
selected as per the minimum value of Akaike Information s(juare 0.212167
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Tahle 5.2: Vector Autoregression Extimates (Dependent Variable: VIX)
Coefficients | Standard Frror t- statistic

VIX{-1) 1.00335 -0.02968 33.80460
VIX{-2 -0.06753 -0.04248 -1.58945
VIE(-3) 040571 -0.04214 013342
VIX{-4) -0.02954 -0.04115 -0.71753
VTA{-h) nNal28 -002RTY L. 7R267
LI e -2454146 -2 SHTE
ILLIC)H-2) 149827 -343992 237751
TLLICY-3) -04430. | -352703 -2.20070
ILLIGY-4) -044252.2 -3574955 -1.66013
WLLICY-5) 2780589 -251925 L1N371
THUAD-13) 04011344 -2 (U2
IHUSIH-2)) -0.11344 -0.16163 070210
THITSD{-31} 038202 -0 IRIDNG 247192
THIIST -4} RAbA -0,168111 -1 1
DHUSD{-5)} -0.08743 -0.12018 -N.B1068
RET(-1} 013015 -0.035342 380534
RET(-2} 0002493 -0.03509 (3358
RET(-3} -0.02622 -0.03131 -0.76112
RET(-4} Q0478 -0.03546 LAY
RET(-5} 001435 -0.02594635 345214
FIT(-1) -0.00004 -0.00004 -(1.50309
FIT[-2] -(0.00001 -0, 00004 -0,13417
-3 Q.00008 -0.00004 LAave]
TTI§{-4) -0.00004 -0.00004 -1.09781
FII(-5) -0.00001 -0.00004 -0.33774
Cvaloe 1253004

K squared 0.967983

Adjusted R square (.967464

first lag, negatively related to second lag of its own, positively
related to its third lag, negatively to fourth and positively to
fifth. Estimates clearly show that Indian VIX is positively
related to third lag of FII, first, second, fourth & fifth lag of
Return, first and third lag of USD_INR and second & fifth lag of
illiquidity. It is negatively related to first, second, fourth & fifth
lag of FII, third lag of Return, second, fourth & fifth lag of
USD_INR and first, third & fourth lag of illiquidity.

The model has high explanatory power in explaining the
Indian VIX as the value of adjusted R square is 0.967464
(approx. 1) as represented in Table 5.2.VAR model describing
the FII does not have high R squared value (0.212167) hence it
doesnotsignificantly explain the FII flows.

ONCLUSION

A plethora of studies is available signifying the
multi directional relationships between stock
market returns, FII investment patterns,
exchange rates, volatility of indices and so on.
But only a handful of literature has been presented on the

expected volatility and its relationship with FII investments in
a country. This paper is an attempt to explore the same with
reference to the Indian stock market.

The present study indicates that VIX is an imperative
constituent in explaining the current FII flows into the Indian
stock markets. However, the reverse i.e. the direction of
causality from FII flows to the expected volatility of the
markets does not hold true. This is contrary to the common
perception that the increased FII participation in equity
markets could lead to considerable volatility in markets.

Stronglinkages between explanatory variables: USD exchange
rate, Nifty returns, Illiquidity and dependent variables:
expected volatility & FII flows have been found. While
explaining the FII patterns in Indian markets, USD exchange
rate has been found to be a vital component of the model;
stock market returns adding further weights to the effect.
Applying the VAR model on the FII flows and the Indian VIX,
results present that the model significantly explains the Indian
VIXbutnotthe FII flows.

Principally, on the basis of the results, this study infers that: (1)
FII flows into the Indian market tend to be caused by expected
volatility and not the other way round; (2) exchange rate of
USD/INR is a significant factor that impacts FII flows into the
country; (3) returns in the Indian stock market is also a
contributing factor in influencing the FII flows, and finally, (4)
exchangerate of USD/INR also affects the expected volatility.

These findings suggest that foreign institutional investments
(FIIs) affect the economy of a country through its effect on the
factors such as exchange rates and foreign exchange reserves.
Similarly, exchange rate movements are also understood to
affect the FII inflows into the country. Performance of stock
markets is affected by exchange rate movements though the
magnitude of impact varies from one country to another. On a
micro level, a change in the exchange rates would affect a
firm's profits & overseas operations in turn affecting its stock
prices and on a broaderlevel, all such variations in stock prices
lead toincreased volatility of the stock markets.

Globally, derivative products are being offered based on the
volatility indices and they provide a mechanism to hedge
against volatility. In India also, NSE now offers NVIX, futures
onIndiaVIXand alotlies ahead to be explored in continuance
ofthe present study.
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