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Impact of foreign and domestic investment in
stock market volatility: Empirical evidence from
India

Bhaskar Chhimwal'" and Varadraj Bapat!

Abstract: Volatility is one of the most important factors of investment decisions.
Unexpected information forces the investor to trade abnormally in the market
which in turn affects the volatility of the market. But this kind of trading behavior
has a different impact on the different market segments. This study investigates the
effect of unexpected DII and FPI flows on the volatility of large-cap, mid-cap and,
small-cap stocks in Indian markets. Using ARMA (1, 1) and TGARCH (1, 1) model, we
estimate the impact of unexpected FPI and DII flows on volatility. The main result of
the study shows that unexpected flow of FPIs has a positive impact on market
volatility but this impact is reduced by unexpected flow of DlIs. Further, results
show that unexpected selling of FPIs increase volatility more than unexpected
purchase. Impact of unexpected flow of DIIs flow is more dominating in small-cap

stocks. Results from this study are useful for policymakers and regulator.

Subjects: Mathematical Economics; International Finance; Investment & Securities
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1. Introduction

A disciplined financial market is the key engine of the economic development of any country. After
liberalizing economic policies and globalization of the asset market, the world is looking towards
emerging markets for a better return on investments. This expectation for higher returns increases
the flow of capital in emerging markets not only from the foreign investors but also from the
domestic investors.! Capital inflows into the equity market increase the stock price, lowers the cost
of equity capital, increases knowledge flow, improves market efficiency, strengthens corporate
governance and improves the market design of the security market. However, foreign investors are
ill-informed about the emerging market and this lack of sound information may generate herding
and positive feedback trading (Edelen & Warner, 2001; Watson & Wickramanayake, 2012). These
kinds of behavior can push security prices away from their fair value and exacerbate volatility. On
the other hand, domestic investors provide a stable source of capital to the security market. But, if
the relative strength of the domestic investors is weaker in comparison to foreign investors, the
foreign players start dominating in the equity market and drive the equity price away from their
equilibrium price leading to volatility.

Volatility is defined as the degree of price variation during a particular period hence considered
a proxy of risk. Since the expected return from an investment is determined by the risk associated
with the same, volatility is also affected by the expected returns. Investors interpret an increase in
stock market volatility as an increase in the risk of equity investment and consequently they shift
their funds to less risky assets. It puts a downward pressure on the stock prices making room for
higher expected future returns to compensate for the excess risk. The volatility is one of the crucial
inputs in all the investment decisions including portfolio construction, pricing of assets and their
derivatives, designing hedging strategies, determining capital adequacy and margin requirements
besides other tools of risk management.

The flow of information is the main determinant of volatility; more the amount of unexpected
information (news) reaching the market, more volatility it causes in the asset prices. Volatility is
also affected by the price discovery mechanism and speed of adjustment of security prices to the
news. Gradual adjustment in the prices causes less volatility than the instantaneous adjustment.
On the other hand, when the security prices are subject to over-reaction, prices are more volatile
than in the case of instantaneous adjustment. Prices are more volatile in a market dominated by
noise traders and investors with heterogeneous beliefs.

In the past decade, the Indian stock market has become an attractive place to park their capital
for foreign investors in search of high risk-adjusted returns. Foreign Portfolio Investment (FPI)
flows are continuously growing to a remarkable extent in the India stock market. The quantum of
FPIs depends on the returns and sentiments of the stock market. The FPI inflows contribute to an
increase in the stock market indices and their exit brings down the market indices and as such
creates huge fluctuations in the stock markets of the host country, resulting in volatility. On the
other hand, the quantum of Domestic Institutional Investment (DII) is in its nascent stage in India
in comparison to that of developed nations. Savings and investments are important factors behind
the stock market development of any economy. DIIs like banks, insurance companies and, mutual
funds play a key role to mobilize funds from the household sector to channelize them into capital
markets. These funds unlike foreign investments are considered a stable source of capital in the
stock markets.

This study has been undertaken to analyze the influence of FPIs and DIIs investment on stock market

volatility. It is believed that increasing participation of institutional investment increases the volatility of
the domestic market in emerging economies. There are two possible channels of volatility-effect. First,
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the herding behavior of foreign portfolio investors may cause sudden wide-mismatch in demand and
supply equilibrium dragging the prices far away from their fundamentals. Second, increasing participa-
tion of domestic investors increases the linkages between domestic markets and foreign investor to
prevent excessive volatility. The objective of this study is to investigate the effect of DII and FPI flows on
the volatility of Indian stock markets. We estimate the volatility of large-cap, mid-cap and small-cap
index using the GARCH model and use unexpected DII flow and unexpected FPI flows as additional
regressors in the volatility equation. The coefficients of these repressors capture the impact of DII and
FPI flow on stock market volatility.

Our study contributes to several aspects of literature: First, earlier studies focus on the effect of
FPIs in market volatility while this study is a first attempt to enlighten the relationship between the
market volatility and investment flow of both the DIIs and FPIs. Second, this study models the
volatility of three different segments of the market namely large-cap, mid-cap and small-cap
index. This is important because after demonetization and increased financial literacy, savings
have been channelized into stock markets in the form of mutual fund investments which are
across large, mid and, small-cap funds. Further, analysis of volatility is very important from the
viewpoint of the policymakers for a country like India where international investment in securities
is increasingly assuming importance as a source of external finance. Also, the influence of FPIs and
DIIs investment on stock market volatility is important from the perspective of policymaker for
monitoring of systemic risk for India in particular and EM basket of countries in general. The results
of this study have importance for policymakers, regulators, investors, and academicians.

The rest of the paper is structured as follows. A brief review of previous studies is given in section 2.
Section 3 describes the data and methodology used for the study. Section 4 presents and discusses the
empirical results while Section 5 provides conclusions and policy suggestions.

2. Review of literature

The volatility of stock market has attracted a lot of attention from academic researchers since the
past few decades. Stock market liberalization opened the doors of emerging capital markets for
foreign investors. As a result, the pursuit of high returns on investments encourages the FPIs and
DIIs to invest in emerging stock markets. A vast literature is devoted to explain the relationship
between stock price movement and investment flows.? This increase in investment by institutional
investors generates a sharp increase in returns through the size of the trade (Gabaix et al., 2006).
Bessembinder and Seguin (1993) reported that heterogeneous trading patterns of different inves-
tors may affect volatility because various investor groups can have different motivations.
Researchers are divided in view that which types of investors create more volatility. Some
researchers argue that individual investors exacerbate stock return volatility (Barber & Odean,
2000; Barber et al., 2009; Daigler & Wiley, 1999; Foucault et al., 2011) while others oppose this
argument (Avramov et al., 2006). For institutional investors, De Long et al. (1990) presented
evidence that institutional investors increase stock return volatility.

Since the pay-off of all foreign portfolio investors depends on a similar set of variables; they are
governed by similar motives in their investment and disinvestment decisions. This leads us to
believe that the FPIs may exhibit “herding behavior”, i.e. they may invest in an economy in a lot
when there are better expectations and withdraw in bulk when prospects are weak. Herding
behavior of foreign investors may put heavy demand and supply pressure on the stock and forex-
markets of developing countries where financial markets lack depth. This may make the markets
highly volatile and sometimes may turn mild financial distress into a full-fledged financial crisis.
The similar phenomenon was observed in the East-Asian markets during the Asian of 1998 crisis
and it was understood to be responsible for its deepening (Chakrabarti & Roll, 2002; Choe et al,,
1999; W Kim & Wei, 2002; Krugman, 1998; Stiglitz, 1998).

Given the huge volume of investment-fund at their disposal, FPIs can move the market. They
could play a role of market-makers and book their profits, i.e. they can buy financial assets
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when the prices are declining and sell when the prices of the assets are increasing (Bae et al.,
2004; Dhingra et al., 2016; Gordon & Gupta, 2003). However, the empirical evidence on this issue
is mixed. Levine and Zervos (1995) find the evidence supporting the liberalization has increased
the volatility in emerging markets; while, many other studies have found that there is no
systematic effect of liberalization on stock market volatility (Geert & Harvey Campbell, 1998;
De Santis & Imrohoroglu, 1997; E H Kim & Singal, 2000). Studies have shown empirical evidence
where foreign investment induces greater volatility in markets compared to domestic investors
(Jo, 2002) and stocks mainly traded by these investors experience higher volatility than those in
which these investors do not have much interest (Bae et al.,, 2004). On the contrary, evidence
that international investments do not have a significant impact in increased volatility of stock
returns (Geert & Harvey Campbell, 1998) are also there and these render the concern for the
volatility of such flows largely unwarranted (Errunza, 2001). What emerges from this evidence is
that the role of volatility cannot be ignored and its impacts on portfolio investments differ
widely among countries. Hence, the analysis of the volatility of such flows is very important
from the viewpoint of the policymakers for a country like India where international investment
in securities is increasingly assuming importance as a source of external finance.

In the contemporary Indian scenario, there are a few studies addressing the issue of inter-
linkages between stock prices and investment flows. Almost all the studies conclude that the
equity returns have a significant and positive impact on the FPI-flow but FPI-flow is not causing the
future movements of the market (Agarwal, 1997; Badhani, 2006; Batra, 2003; Chakrabarti, 2001,
Panda, 2005; Rao & Sensharma, 2005; Trivedi & Nair, 2003). Mazumdar (2004) documents that FPIs
flow has enhanced liquidity in the Indian stock market but not much evidence is present to support
the hypothesis that FPI flow has generated volatility in the asset returns. Ahmed et al. (2005) also,
confirm that there has been a very little destabilizing effect of FPI flow on individual equity returns.

Existing literature focuses on the volatility of the stock market caused by FPIs flow (Batra, 2003;
Dhingra et al., 2016; Geert & Harvey Campbell, 1998; Rao & Sensharma, 2005; De Santis & Imrohoroglu,
1997; Trivedi & Nair, 2003). Virtually, no study has been carried out which compares the effect of DIIs
and FPIs flow on stock market volatility. Further, this study documents the volatility of three different
segment namely large-cap, mid-cap and, small-cap indices of the stock market while earlier studies
only focus on market-wide volatility of the stock market (Bae et al., 2004; Errunza, 2001).

3. Data and methodology

3.1. Data

This study covers a period from March 2009 to March 2018 and daily FPI and DII-flow data have
been used for the study. Data regarding the other variables are also collected for similar frequen-
cies. The S&P CNX Nifty has been used as a proxy of stock-prices in India. Secondary data is used in
this study collected from different sources. The daily data regarding FPI and DII-flow (gross
purchase, gross sales, and net investment flow) is collected from the Security and Exchange
Board of India (SEBI). Daily closing data of Nifty 50,> Nifty Midcap 50, Nifty Small-cap50 and
India VIX is also collected from SEBI.

3.1.1. Descriptive results

It is observed that return from indexes is moving along with FPIs while market indexes moving in
the opposite direction of DIIs. This can be confirmed by correlation structure presented in Table 1.
Descriptive results in Table 2 show that the mean inflow of FPIs is approximately two and half
times of DIIs which indicate that FPIs can drive the market by volume. High kurtosis of FPI inflow
indicates that the probability of an extreme event is higher which is of particular interest to
policymakers dealing with asset pricing bubble leading to systemic risk. Standard deviation is
also high for FPIs which shows the high volatile nature of these large flows.*
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Table 1. Descriptive statistics of variables

Mean Standard Skewness Kurtosis
Deviation
FPI Net Purchase/ 112.719 1005.452 2.957 52.515
Sales
DII Net Purchase/ 40.798 621.366 0.296 7.871
Sales
Nifty 50 return 0.060 1.153 1.596 26.346
Nifty midcap50 0.072 1.470 -0.054 6.246
return
Nifty small-cap50 0.070 1.780 -0.325 5.084
return

Table 2. Correlation structure of variables

FPI Net DII Net Nifty 50 return | Nifty midcap 50
Purchase/Sales Purchase/Sales
DII Net Purchase/ -0.592
Sales
Nifty 50 return 0.276 -0.131
Nifty midcap50 0.246 -0.127 0.827
return
Nifty small-cap50 0.226 -0.136 0.767 0.919
return

Table 3. Stationary test

Series ADF test Series ADF test
Nifty 50 return —44.276%** FPI Purchase —8.989***
Nifty midcap 50 return —42.774%* FPI Sales —-8.397%*
Nifty small-cap50 return —-39.730*** DII Net Purchase/Sales -10.364***
DII Purchase —-3.319*** FPI Net Purchase/Sales —-12.244%
DII Sales —7.649%** VIX —4.501***

%0 < 0,01, ** p < 0.05,* p < 0.1.

3.2. Methodology

3.2.1. Test of stationarity

The basic assumption behind any econometric model is stationary of data. To check the stationarity
we check the presence of unit root in the series. Presence of unit root represents the non-stationarity
of data. Augmented Dickey-Fuller (ADF) test is used to check the stationarity of data. Table 3 shows
the result of the ADF test which confirms that all the series are stationary at level form.

3.2.2. Expected and unexpected component of Net DII/Net FPI flow

The market is believed to react to unexpected changes in relevant exogenous (economic or non-
economic) variables. Therefore, the net DII-flow and Net FPI-flow are decomposed into expected
and unexpected components using ARMA (p, q) model. A closer inspection of the patterns of
autocorrelations and partial autocorrelations of the series suggests that series can possibly be
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modeled as ARMA (1, 1)° process. Therefore, we choose ARMA (1, 1) model to separate the
expected and unexpected components of DII-flow and FPI-flow.

The ARMA (1,1) model can be specified to get the unexpected components of DII-flow as follows:
DII; = Cq +ﬂ1DHt,1 +y16t-1 + €1t (1)

where coefficient B, is the AR (1) coefficient and y; is the MA (1) coefficient.

Hence, the unexpected DII is represented by the residual term.
R(DII;) = &, = DII; — E(DII;) )
The ARMA (1,1) model again used to get the unexpected components of FPI-flow as follows:
FPI; = C; + BoFPIi 1 + ypet-1 + €2t (3)

Where coefficient 3, is the AR (1) coefficient and y, is the MA (1) coefficient.

Hence, the unexpected FPI is represented by the residual term.
R(FPI;) = &5t = FPI; — E(FPI}) (4)

Before using the unexpected DII and FPI-flow as a variable to explain the volatility of market
returns, the residuals obtained are standardized using time-varying standard deviation. Therefore,
the standardized unexpected DII and FPI flow are obtained as follows:

z=2 (5)

o

where z is standardised residual and o is the time varying standard deviation of DII and FPI flow.

3.2.3. Modelling the volatility of market returns
Rt = ¢+ pRi_1 + Q(VIX) + & (6)

et = U/h: where 8-N(0,1)

To capture the volatility of market returns and the impact of unexpected shocks of DII-flow and
FPI-flow on volatility, we use GARCH model. It is a well-documented stylized fact that the volatility
of asset returns reacts asymmetrically to return shocks. A negative shock in return produces higher
volatility in comparison to a positive shock of the same magnitude. Many variants of GARCH model
have been suggested in the literature to capture this asymmetric reaction of volatility. In this
study, we use a Threshold GARCH (TGARCH)® model as suggested by Glosten et al. (1993) which is
popularly known as GJR model to capture this phenomenon. First, we model the conditional mean
of the return as AR (1) process.

R; is the return at time t, c is constant, p is the coefficient of AR(1) process and Q is the
coefficient of Volatility index (VIX).

he = w + aef_; + phe_1 + 6Dr_1ef 4 7

D =1 if €t<0
I =0 otherwise

where Equation (6) is a mean equation and Equation (7) is the variance equation. In mean equation, we
add India volatility index (VIX) as a control factor which act as a catch all proxy for all other exogenous
shocks. a and B are coefficients of TGARCH model. a Shows the impact of a positive news on the volatility
while 6 is the incremental impact of a negative news. The t-statistics are based on Bollerslev-Wooldridge
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robust standard errors. The estimation is conducted for all Nifty 50, Nifty midcap 50 and Nifty small-cap
50.We further include squared standardized unexpected DII flow, unexpected FPI-flow, unexpected FPI
Purchase, unexpected DII Purchase, unexpected FPI Sales, unexpected DII Sales, Purchase Ratio” and,
Sales Ratio® in the conditional variance equation of return series as the additional regressors to capture
the effect of FPIs and DIIs on volatility.

4. Results and discussion

The results of the AR (1) model are presented in Table 4, for Nifty50, Nifty midcap50 and Nifty
small-cap50, respectively. The estimated AR (1) parameter, pis statistically significant at a very low
level in Nifty 50 and Nifty midcap50 and one unit change in past return explains 6% and 9%
variation in returns in Nifty 50 and Nifty midcap 50, respectively. These observations are consistent
with the efficient market hypothesis. While in Nifty small-cap50 parameter of AR (1) is significant
and one unit change in past return explains around 16% variation in return. These results indicate
that, in India small cap section past returns have more predicting powers in small-cap market than
large-cap or midcap and small cap market in India is more inefficient in India.

In the variance equation, the coefficient of asymmetry § (Table 5) is quite high and statistically
significant. In fact, the impact of positive return shock on the volatility, captured by coefficient g, is
statistically insignificant in Nifty50 and Nifty midcap50 while significant in Nifty small-cap50. A positive
return shock of 1 unit increases the volatility by 0.05 units in Nifty50, 0.08 in Nifty midcap50 and 0.109
in Nifty small-cap50. On the other hand, a negative shock of the same magnitude increases the
volatility by 0.28 units (@ + 8) in Nifty50, 0.37 in Nifty midcap50 and 0.43 in Nifty small-cap50.

4.1. Impact of net FPI and Net DII flow on volatility
The results of the estimation are presented in Tables 6-8. Table 6 presents the estimate of different
regressors on the volatility of Nifty 50. Results show that coefficient of unexpected FPI-flow is

Table 4. Estimations of AR(1) model for Nifty 50, Nifty midcap50 and Nifty small-cap50

Variable Nifty 50 return Nifty Midcap50 Nifty Small-cap50
return return
C 0.000570** 0.000655** 0.000593*
(0.000245) (0.000312) (0.000315)
AR(1) 0.059325* 0.092564* 0.165246™**
(0.021276) (0.021225) (0.028237)

***p < 0.01, ** p < 0.05, * p < 0.1. Slandered errors are shown in parentheses.

Table 5. Estimation of TGARCH(1,1) model for Nifty 50, Nifty midcap50 and Nifty small-cap50,

Variable Nifty 50 return Nifty Midcap50 Nifty Small-cap50
return return

Mean equation

AR(1) 0.070*** 0.101*** 0.167***
(0.023) (0.023) (0.023)

Variance Equation

a 0.050 0.084* 0.109***
(0.007) (0.017) (0.023)

B 0.942%* 0.891*** 0.843%*
(0.007) (0.027) (0.041)

1) 0.237%* 0.278** 0.353***
(0.003) (0.018) (0.021)

***p < 0.01, ** p <0.05, * p <0.1. Slandered errors are shown in parentheses.
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Table 6. Estimation of FPIs and DIIs on nifty 50 using TGARCH (1,1) for Nifty 50
Variable | Panel 1 | Panel 2 | Panel 3 | Panel 4 | Panel 5 | Panel 6 | Panel 7 | Panel 8

FPI 0.285*** 0.237**
(0.053) (0.107)

DII -0.129*** -0.139**
(0.039) (0.072)

FPI 0.076
Purchase (.008)

DII 0.103**
Purchase (0.031)

FPI Sales 0.352**
(0.023)

DII Sales 0.034
(0.031)

Purchase 0.012
Ratio (0.040)

Sales 0.319*+*
Ratio (0.130)

***p < 0.01, ** p < 0.05, * p < 0.1. Slandered errors are shown in parentheses.

Table 7. Estimation of FPIs and DIIs on nifty midcap 50 using TGARCH (1,1) for Nifty midcap50
Variable | Panel 1 | Panel 2 | Panel 3 | Panel 4 | Panel 5 | Panel 6 | Panel 7 | Panel 8

FPI 0.245* 0.230***
(0.249) (0.330)

DII 0.232%* -0.118***
(0.163) (0.196)

FPI 0.138**
Purchase (0.069)

DII 0.267**
Purchase (0.109)

FPI Sales 0.409**
(0.119)

DII Sales 0.089
(0.067)

Purchase -0.015
Ratio (0.003)

Sales 0.352***
Ratio (0.130)

***p < 0.01, ** p < 0.05, * p < 0.1. Slandered errors are shown in parentheses.

statistically significant in Nifty50 and its coefficient is positive which indicate one unit change in
unexpected FPI flow increase the volatility of market 0.28 unit.1 unit Unexpected DII flow individually
decreases the volatility by 0.12 units. The Combined effect of FPI and DII flow increases the volatility by
0.098 units (0.237-0.139) which is less than the individual effect of FPI (0.28). This result shows that DII
mitigate the risk of unexpected FPI flow and stabilize the market. Further investigation is done by
separating unexpected FPI and DII flow into unexpected purchases and sales components. Results
show that unexpected sales shock by FPI destabilise market more than unexpected purchase shock.
One unit change in FPIs’ unexpected sale increase volatility by 0.35 units while same amount of
unexpected purchase increases volatility by 0.07 units. Unexpected DII purchase increases volatility by
0.10 units. Purchase ratio has insignificant effect of volatility but sales ratio increases the volatility by
0.32 units. It means that equal amount of sales by FPIs and DIIs increases volatility by 0.32 units.
These results indicate that FPIs sales bring more volatility in Nifty 50 than FPIs purchase. On the other
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Table 8. Estimation of FPIs and DIIs on nifty small-cap 50 using TGARCH (1,1) for Nifty small

cap50
Variable | Panel 1 | Panel 2 | Panel 3 | Panel 4 | Panel 5 | Panel 6 | Panel 7 | Panel 8

FPI 0.199** -0.118
(0.324) (0.481)

DII 0.537%* 0.468*
(0.196) (0.241)

FPI 0.105
Purchase (0.077)

DII 0.250***
Purchase (0.031)

FPI Sales 0.339**
(0.127)

DII Sales 0.356***
(0.083)

Purchase -0.006***
Ratio (0.001)

Sales 0.374%*
Ratio (0.0001)

***p < 0.01, ** p < 0.05, * p < 0.1. Slandered errors are shown in parentheses.

hand, it is observed that DIIs bring volatility down and try to stabilise the market if FPIs overreact
(particularly in case of selling).

Table 7 captures the impact of FPIs and DIIs trading activity on volatility of Nifty midcap 50. In
midcap index, coefficient of unexpected FPIs and DIIs flow is positive and significant. This shows
that positive change in FPIs and DIIs flow increase the volatility. But their combined impact is less
this may be due to their opposite behaviour. Midcap firms are growing firms and their perceived
risk is higher than large-cap which is relatively more financially stable firms. This may be a possible
reason that these stocks react more to unexpected flow of investment. However, unexpected sales
by FPIs create more havoc in midcap50 than large-cap 50. Unlike Nifty50, these stocks also
overreact to purchase shocks.

Table 8 captures the impact of FPIs and DIIs trading activity on volatility of Nifty small-cap50.
Results show that unexpected DIIs draw the returns far from mean more than unexpected FPIs.
Coefficient of unexpected FPIs flow is 0.199 while the coefficient of unexpected DIIs flow is 0.537. This
may be due to the high prospect of growth in these stocks. Private information for these stocks may
also be a reason that DIIs invest unexpectedly more in these stocks. Higher sales of FPIs also increase
volatility in small-cap 50. FPIs invest more in large-cap firm, high selling by FPIs create an opportunity
for DIIs in large-cap firm. This may be a reason that DIIs dilute their position from small-cap firms
which increase volatility in these stocks. This argument can be explained by the panel 3 and panel 5 of
Table 8 that shows that the coefficient of unexpected FPIs selling is positive and significant while the
coefficient of FPIs purchase is insignificant. Further, the selling ration is positive and significant that
confirms that higher FPIs selling make small-cap stocks more vulnerable.

5. Conclusion

Since last few decades, researchers, regulators, policymakers and, investors are concerned about
the stock price behavior. Researchers have diverse opinions on stock market volatility and invest-
ment flow. This study provides a comprehensive understanding of stock market volatility and
trading activity of institutional investors.

The results suggest that the unexpected FPI-flow increases stock market volatility but its
coefficient is small in Nifty small-cap 50. It is found that the impact of unexpected FPI shock

decreases in presence of DIIs in large-cap and midcap stocks. In small-cap stocks, the unexpected
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flow of DIIs increases volatility. The results suggest that selling shock affects markets more than
purchase shock. Small-cap stocks are found to be more vulnerable than large-cap and midcap
stocks. Not only trading activity of FPIs, but trading activity of DIIs also pushes these stocks far
from their equilibrium mean price.

The study offers various points that help policymakers to strengthen the Indian stock market.
First, in current economic scenario, India has adopted the policy to promote the FPIs in the Indian
capital markets, as FPIs increase capital flow in the country without increasing the foreign debt of
the country. But an increase in FPIs brings vulnerability to stock prices as the selling pressure of
FPIs pulls the stock prices down. On the other hand, DIIs provide a stable source of finance so the
government needs to strengthen domestic investment and participation. This is to be done by
changing the investment, saving outlook and tax policy of the country. Second, small-cap firms,
mainly those firms that are in their early stages of development, need more financial stability and
efficiency. The government needs to formulate effective policies for the sustainable financial
development of these firms as these firms are a major source of employment and growth of
a country. Any financial shock in these firms creates a scarcity of employment. Policies should
focus on maintaining a balance between FPIs and DIIs. Domestic investment institutions, such as
mutual funds, insurance funds, and pension funds should be promoted while encouraging the FPI
flow. The input of this study will also be of interest to investors and portfolio managers to under-
stand the linkages of FPI and DII investment and stock market volatility to further make effective
volatility strategies for their investment returns. This study can be extended in various directions;
first high-frequency data gives more insight into market movement. Although high-frequency data
on market prices is available yet the high-frequency data on FPIs and DIIs trading is not available.
Second, it will be useful to investigate the effects of FPIs and DIIs flow on not just the aggregate
level but at the stock-specific level.

Funding portfolio investors in emerging markets also reduces the
The authors received no direct funding for this research. perceived liquidity risk in the market (Allen & Gale, 1991;
Hargis, 1995; Pagano, 1989). Thus base-broadening
Author details hypothesis suggests a long-term cointegrating relation-
Bhaskar Chhimwal® ship between the flow of foreign portfolio investment and
E-mail: bhaskarchhimwal@gmail.com aggregate level of stock-prices with causality running from
Varadraj Bapat® investment flow to stock prices. Warther (1995) in his
E-mail: varadraj@som.iitb.ac.in price-pressure hypothesis suggests that temporary illi-
1 Shailesh J. Mehta School of Management, IIT Bombay, quidity increase in the share price and predicts that this
Mumbai, India. change in share price is subsequently reversed. According
to positive feedback trading investors take information
Citation information signals from the recent past price patterns and form their
Cite this article as: Impact of foreign and domestic extrapolative expectation about the future prices there-
investment in stock market volatility: Empirical evidence fore, the investment-flow lags behind the returns
from India, Bhaskar Chhimwal & Varadraj Bapat, Cogent (Brennan & Cao, 1997). Warther (1995), Edelen and
Economics & Finance (2020), 8: 1754321. Warner (2001), and Watson and Wickramanayake (2012)
study and find a positive relationship between aggregate
Notes fund flows and market returns.
1. Henry (2000) reported that stock market liberalizations 3. Nifty 50 is the index of large-cap firms so Nifty 50 is
increase private investment booms in developing used as synonymous of Nifty largecap50.
countries, which leads to an increase in profitability 4. To tackle the high variability, we took natural loga-
and reduce the cost of capital in these countries. rithm of the entire variable. Hence the study uses
Foreign portfolio investment increased from USD 1638 natural logarithm of all variable for modelling.
Million in 1993-1994 to USD 251,545 Million in 5. The lags have been selected after evaluating other
December 2017 whereas mutual fund investment lags as it pronounced by Box Jenson methodology.
increased from INR 62,076 Cr in 1993-1994 to INR 6. The LB statistic for residuals of the model for cumula-
15,395,928 Cr in December 2017. Security and tive autocorrelations up to lag 10 is small but signifi-
exchange board of India (SEBI): Handbook of statistics. cant at 5 percent. However, the LB statistic for squared
2. Based on this research the following hypotheses are very residuals is not significant which shows that the
pronounced—the base-broadening hypothesis, the price- TGARCH (1, 1) is sufficient to capture the ARCH effect in
pressure hypothesis and the positive feedback hypothesis the return series.
(Apte & Badrinath, 2003; Clerk & Berko, 1997). The base- 7. Purchase ratio is defined as the gross purchase by FPIs
broadening hypothesis suggests that the expansion of divided by gross purchase By DlIs.
investor-base leads to the increased level of diversification 8. Sales ratio is defined as the gross sales by FPIs divided
which reduces the systematic risk, required risk premium by gross sales By DIIs.
cost of capital and, increase expected return (Errunza & 9. Full equation model used for the study is described in
Losq, 1985, 1989; Merton, 1987). The entry of foreign appendix.
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Appendix

To estimate Tables 6-8 we modify Equation (7) as given below for Nifty 50, Nifty midcap50 and,
Nifty small-cap50 respectively.

hi =@ + aet | +phi 1 + 6Dy 167 4 + R(FPIL) (i)
he = w +ael 1 + phe_1 + D162 1 +R(DII;) (ii)
he = @ + ael_; + phe_1 + 6D¢_1e2 | + R(FPIpy) (iii)
he = @ + ael_; + phe_1+ 6D¢_1ef | + R(DIIpy) (iv)
he = o + ael_; + phe_1 + 6De_1ef 1 + R(FPLs¢) (v)
he = w + ael + phe1 + 8D_1e2 | + R(DIlsy) (vi)
hi = +ael | + phe 1+ 6D 162 1 + R(FPL) + R(DII;) (vii)
hi = +aet | +phe1 + 6Dt 168 1 +R(PRt) + R(SRy) (viii)

Where, R(FPI,) is the unexpected FPIs flow at time t, R(DII;) is the unexpected DIIs flow at time t, R(FPI5,)
is the expected FPI purchase at time t, R(DII5;) is the unexpected DIIs purchase at time t, R(FPIs,;) is the
unexpected FPIs sell at time t, R(DIIs;) is the unexpected DIIs sell at time t and, PR; is the purchase ratio
and SR; is the sell ratio.
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