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Abstract

The existence of behavioural bias such as positive feedback trading (PFT) and herd-
ing is well researched for advanced economies. This paper explores whether for-
eign institutional investors (FIIs), a prominent investor group, pursue these strategies
in India. The contribution lies in the application of multiple measures of herding.
Results indicate that FIIs exhibit PFT behaviour in equity and to some extent, in
debt. At the individual stock level, FIIs herd during non-extreme market conditions,
but market-level measures indicate absence of herding in extreme market conditions.
In the bullish market, they behave more rationally compared to bearish or normal
market conditions.

Keywords Foreign investment - Feedback trading - Herding - Indian stock market -
Trading behaviour - Institutional investment

JEL Classification G11 - G14

1 Introduction

The strategies of investors in financial markets constitute an interesting area for
study. Investment behaviour studied in the literature points to strategies like posi-
tive feedback trading (PFT) and herding. While PFT refers to buying an asset when
prices rise and vice-versa, herding is about the tendency of mimicking the actions of
others. PFT is quite common in developed and emerging markets alike. Herding also
is a strategy observed in financial markets, involving a particular investor group like
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mutual fund managers, financial analysts or even individuals. In a market with large
institutional investors, such behaviour is more pertinent.

While theoretical research on herding pertains to finding out the causes and
implications, empirical research focuses on gauging whether clustering of decisions
at a particular time is taking place (Wang, 2008). Hirshleifer (2001) observes that
individuals often make influenced judgments under ambiguity. They imitate the
behaviour of other investor group/s due to lack of time and cognitive resource differ-
ences. Interestingly, herding may be construed as a rational as well as an irrational
behaviour. If the investor completely disregards her prior beliefs and blindly follows
other investors, it is irrational (Devenow & Welch, 1996). But if the investor mimics
the actions of others without taking into account their own private information due
to concerns for reputation or for having incomplete information, it is called rational
herd behaviour (Bikhchandani & Sharma, 2000).

Investors’ behavioural bias is evident from the fact that they buy securities in a
rising market and sell them in a falling market, which is referred to as PFT. Bikh-
chandani and Sharma (2000) call this a momentum-based technique. This strategy
attempts to intensify price movements and augments volatility. De Long et al. (1990)
show how speculators engage in PFT and how this may destabilize price. The inter-
action of informed rational speculators who drive up prices without the support of
fundamentals and the positive feedback traders who purchase at heightened prices
leads to price destabilization.

Regarding the presence of PFT and herding, empirical research exhibits mixed
evidence. For example, Lakonishok et al. (1992), report the absence of herding or
feedback trading among pension fund managers in the U.S. during 1985-1989. In
contrast, Choe et al. (1999) observe the presence of PFT and herding by the foreign
institutional investors (FIIs) before the Asian currency crisis in 1997 in South Korea.
Nofsinger and Sias (1999) find that FIIs influence the stock return more than the
individual traders by way of intra-day PFT. For herding also, evidence is mixed. For
instance, Gleason et al. (2004), report the absence of herding during extreme market
fluctuation periods in American exchange, while Caparrelli et al. (2004), observe
the presence of herding and nonlinearity in herding pattern in Italy. Demirer et al.
(2019) document that the US market shifts to a state of herding just before the Flash
Crash of 2010 and continues at the same state during and after the event. Similarly,
few studies explore herding in the context of the financial crisis (for instance, Beki-
ros et al., 2017) provide evidence of intense herding during extreme market condi-
tions. However, Galariotis et al. (2016) find evidence of herd behaviour in European
government bond prices. Studies find the existence of herding under extreme market
conditions in the Indian and Chinese stock markets (Lao & Singh, 2011), in Portu-
guese, Spanish, Greek and Italian stock markets (Economou et al., 2010), and also
in the cross-border market (Andrikopoulos et al., 2017) and cryptocurrency market
(Stavroyiannis & Babalos, 2019).

A limited number of studies have explored trading behaviour in India so far. After
the opening up of capital markets in the 1990s portfolio investors have made India
one of their favourite destinations, along with some other Asian emerging econo-
mies, owing to much higher returns with more or less similar risk compared to
developed markets (Mukherjee et al., 2002). So, the importance of such investors in
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driving equity market return is widely studied. Most of them observe the existence
of PFT in the last two decades, while results on herding are mixed. Given the impor-
tance of such investors and the potentially destabilizing effect their trades might
have, it is pertinent to examine whether such portfolio investors undertake herding
or PFT in an emerging market like India in the recent past.

Considering this backdrop, this study tries to determine whether the FIIs that
includes mutual funds, insurance companies etc. trading in the Indian secondary
capital markets in equity and debt, are adopting the two trading strategies. This may
immensely benefit policymakers and traders.

There are many ways to measure herding and the studies on India have applied
some of them. Moreover, the studies are mostly based on low-frequency data that
may not capture the trading behaviour properly. Studies are quite dated, too, espe-
cially in the context where the financial sector has been emerging quite fast. This
paper tries to fill the gap by testing for PFT at the aggregate level and the presence
of herding by FlIs at the individual stock and market level based on daily data. It
contributes to the existing body of literature by considering high-frequency data in
the recent past and by adopting a comprehensive approach in measuring herding in
the Indian context.

The results suggest that the FIIs adopt both herding and PFT. Interestingly, herd-
ing does not exist under extreme market conditions. This supports a rational asset
pricing mechanism during market stress. To the best of our knowledge, this study is
by far the most comprehensive one concerning India that tries to capture investment
behaviour under normal and stressed or extreme market conditions, by using both
stock and market-level measures of herding and taking into account the possibility
of asymmetry in behaviour during bullish vis-a-vis bearish market conditions.

The structure of the remaining paper is as follows: Sect. 2 reviews the existing
literature. Section 3 describes the data and methodology of the study followed by the
empirical findings in Sect. 4. Section 5 concludes the paper.

2 Literature Review

FIIs were allowed to trade in the Indian bourses in 1992 and since then India has
become one of the major destinations of such investors. Therefore, we describe the
emergence and role of FIIs in India in the first subsection. The other subsection doc-
uments evidence on PFT and herding based on different measures.

2.1 The Role of Foreign Institutional Investors in India

A general perception about the FlIs is that they behave like speculators. FIIs engage
in herding and PFT to achieve the short term goal of making quick profits (Chandra,
2012). In emerging economies, the equity markets lack width and depth and are vul-
nerable to fluctuations in the FII flows who may willfully withdraw a large amount,
even if the fundamentals of the economy do not warrant such action. At times, inter-
national investors make frequent marginal adjustments to their portfolios by using
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Fig. 1 Foreign Portfolio Investment in India. Source: SEBI

‘quick exit’ to contain downside risk and thereby spread crisis even to countries
with strong fundamentals. This is because the changes in portfolios are often due to
change in perceptions of international investors on country solvency rather than the
actual variations in underlying asset value (Fitzgerald, 1999). In a study conducted
in the Korean market, evidence shows that foreign investment induces greater vola-
tility to markets compared to domestic investors (Jo, 2002). Focusing on the Indian
stock market, Garg and Mitra (2015) find the existence of unintentional herding
among FlIs causing short-term volatility in the market. The study focuses on the
investors’ excess buy over sales relative to the total value traded as an indicator of
herding, and the estimation is based on vector autoregression (VAR) model.

In India, registration of 9556 FIIs with a holding of INR 33.42 million as of
31st March, 2019, compared to 14.27 million on 2009-2010 is 1rep01rted.l The role
of FlIs in the Indian financial market assumed considerable significance over the
decades. Foreign portfolio investment (FPI) over the past decade has touched INR
27,000 million (Figure 1). Also, total FPI as a proportion of turnover at the Bombay
Stock Exchange (BSE) and National Stock Exchange (NSE) remained at 2.5% on an
average, while it was 5.4% in 2014—15. According to the Global Financial Stability
Report (2020) of the International Monetary Fund, foreign participation in equity
markets is significant in some emerging market economies including India. Inter-
national investment in equity as a percentage of market capitalization in the second
quarter of 2019 was at around 10% for China, India and Chile, while it was higher,
at around 30% for Brazil and Russia. This points to the importance of FlIs in the
Indian stock markets.

The growing importance of FIIs may also be understood from the studies that
estimate the impact of FIIs on stock returns and other macroeconomic variables. The
evidence is quite mixed. Gordon and Gupta (2003) observe that lagged stock mar-
ket return and changes in credit ratings are the determinants of the portfolio flows.

! Security and Exchange Board of India (SEBI) website.
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Mukherjee et al. (2002) suggest that growth of the Indian market and higher returns
with more or less the similar risk offered by the market have attracted FII inflows
into India. Ananthanarayanan et al. (2009) and Patnaik and Shah (2006) conclude
that FPI flows are not responsible for destabilizing the Indian market. However,
Dhingra et al. (2016) and Garg et al. (2016) highlight the destabilizing effect of FIIs
in the Indian stock market by studying the institutional herding at market level and
individual stock level, respectively. After the Asian financial crisis of 1997, FIIs
have been viewed as a destabilising agent as it is observed that the trading behav-
iour of foreign investors was highly correlated (Erb et al., 1994; Solnik et al., 1996).
They exhibit herding and had the potential of creating a sense of panic as and when
they enter or exit a market. However, Chattopadhyay et al. (2018) predict this herd-
ing pattern of FIIs in India successfully with sophisticated data mining techniques.
According to them, herding in India can be forecasted accurately using superior
algorithms. Based on the FlIs daily trading data in the Indian financial market, the
study reveals their tendency to herd. Using the LSV model the study confirms the
presence of herding. Herding persistence is measured by considering the herding
ratios in highly traded individual stocks. It further explores the possibility of predict-
ing herding in individual stocks using seven suitable data mining techniques

2.2 Evidence on Trading Behaviour of Flls

Herding behaviour is defined as buying or selling the same stock as the other man-
agers do at the same time (Lakonishok et al., 1992). Bikhchandani and Sharma
(2000) opine that investors’ intent to replicate the behaviour of other traders is an
act of herding. According to Chang et al. (2000), rational decision making is fore-
gone while pursuing herd behaviour. Further, it leads to mispricing of securities by
the use of biased opinions of risk and expected return. The institutional investors,
among others, pursue such trading practices as they seek to maintain or gain reputa-
tion by following the trade of other fund managers and gathering information from
each other’s actions.

Herding in different markets may exhibit different patterns. For example, Hud-
son et al. (2020) find evidence that fund managers of the UK herd based on inves-
tors’ sentiment. In a study on Asian and Latin American markets, Kabir et al. (2018)
observe that while some markets have a tendency of herding with market consensus
in the high market regime, there is no such nonlinearity in market regimes in China,
India, Brazil, Singapore, Malaysia etc. Interestingly, investors in most of the mar-
ket’s herd in high volatility regime and the main driving factor in herding are the
high volatility and not the low return during the market stress. Ah Mand and Sifat
(2021), for Malaysian stock market data from 1995 to 2016, employed a two-state
Markov Switching model and observe that herding is largely regime-dependent and
a non-linear phenomenon. Using the Hwang and Salmon (2004) measure, Fei and
Liu (2021) observe the existence of both positive and adverse herding in China.

Nofsinger and Sias (1999) detect that institutional investors have a larger impact
on the stock returns by exhibiting herding in the form of change in ownership along
with intra-year positive feedback behaviour, compared to individual investors.
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Bonser-Neal et al. (2002) report that the foreign investors display trade based herd-
ing and PFT in Indonesia from 1995 to 2000. Further, such trading behaviour does
not destabilise stock prices during the Asian crisis. In contrast, Onishchenko and
Ulkii (2019) explore the Korean market and conclude that FIIs change their trad-
ing styles over time and shift from positive to negative feedback trading. Similar
evidence of negative feedback trading has been spotted in European emerging stock
markets too (Ulkii, 2015). Grinblatt et al. (1995) find a significant level of herding
and PFT behaviour exhibited by the 155 US mutual fund managers and that funds
also gained substantial abnormal return by following momentum strategies. Very
recently, Marfatia (2021) and Zhang et al. (2021) reveal the presence of PFT by
FIIs in India and at least in ten sectors of China, respectively, during the COVID-19
pandemic.

Khanna (2002) finds no evidence of PFT or herding of FIIs on the Indian mar-
kets for the period of 1990 to 2001. The studies conducted by Chakrabarti (2001),
Mukherjee et al. (2002) and Garg and Bodla (2011) evaluate the impact of FllIs
on the Indian stock returns and find mixed evidence on PFT. Chakrabarti (2001)
observes that the FII flow is not a cause but an effect of equity return implying PFT,
whereas Mukherjee et al. (2002) show that causality exists in both directions. More
recent studies also find evidence of PFT for FIIs (e.g. Kadanda & Krishna, 2017)
based on data spanning the year 2014, Naik and Padhi (2016) based on data from
2002 to 2012, Arora (2016) based on data from 2007 to 2013, and Hiremath and
Kattuman (2017) based on data from 1999 to 2014).

For herding, a very widely used measure involving individual stocks is proposed
by Lakonishok et al. (1992) referred to as LSV measure henceforth; it is known as
the pioneering research on the trading actions of pension fund managers. Herding
is measured as the average tendency of a collection of money managers to sell a
particular stock at the same time and vice versa, relative to what the money manag-
ers would have done if traded independently. Further, the measure assesses the cor-
relation in the trading patterns for a particular group of traders and their propensity
to buy and/or sell the same set of stocks. Herding indicatively leads to correlation
in trading activities, but the reverse may not necessarily be true. Further, they have
also observed no effect of herding and PFT in destabilising the US stock prices for
the period of 1985 to 1989. However, it is also observed that the fund managers did
not exhibit significant herding or PFT behaviour except in small stocks. There are
wide applications of this stock-level measure to check the existence of herding in a
number of markets.

A market-wide measure of herding, especially during market stress is proposed
by Christie and Huang (1995). They utilize the cross-sectional standard deviation
(CSSD) of returns or dispersion as a means to discover herd behaviour during the
period of market stress. Using the daily data from New York Stock Exchange and
American Stock Exchange-listed firms from 1962 to 1988, they conclude that the
market alternates between normal and extreme phases and herding exists in periods
of market extremes. A third market-level measure applied in several studies meas-
ures herding by cross-sectional absolute deviation (CSAD) proposed by Chang et al.
(2000), where they measure non-linearity in the dispersion and return relation. In
Chang et al. (2000) in the regression of CSAD of returns, the significantly smaller
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than zero coefficient of the squared excess return is interpreted as evidence for herd-
ing. However, Bohl et al. (2015) show that the true coefficient is positive under the
null hypothesis of no herding. By and large, CSAD has been widely used as a meas-
ure of herding, even in the recent literature as unlike CSSD measure, it examines
herding during normal up and down markets [e.g. Galariotis et al. (2016); Vidal-
Tomas et al. (2019)].

For herding too, India has mixed evidence. For example, Patro and Kanagaraj
(2012) by identifying the deviation of stock prices from overall market prices report
a high level of herding. Batra (2003), Sehgal and Tripathi (2009) and Tayde and
Nageswara Rao (2011) report strong herding tendency among the FIIs using LSV
measure and modified herding measure on BSE listed stocks. Many studies report
weak evidence of herding [e.g. Lao and Singh (2011) using CSAD on top 300 BSE
listed firms, Garg and Gulati (2013) using CSSD and CSAD on NSE 500 firms, and
Bhaduri and Mahapatra (2013) using cross-sectional absolute mean-median differ-
ence on BSE 500 firms]. Garg et al. (2016) using daily data of 50 stocks of S&P
CNX Nifty, report the existence of buy-side and sell-side herding in the Indian stock
market. Also, Lakshman et al. (2013) observe that herding is not very severe in the
Indian market and policymakers need not be unduly concerned about herding; also,
overall market-level herding is not impacted by the size of FII flows. But, Satish
and Padmasree (2018), based on daily and weekly data on NSE from 2003 to 2017
apply CSAD and observe no herding before or after the financial crisis. Prosad et al.
(2012) also find no evidence of herding in NSE based on daily data for the period
of April 2006 to March 2011, by applying CSSD as well as CSAD-based methods.

3 Data and Methodology
3.1 Data

The sample period in the study covers the period from 2014 to 2019, which included
phases of both moderate and slow economic growth. Indian economy made a quick
comeback in 2010 after the 2007-2008 worldwide financial crisis. But it again went
into a slump in 2013 owing to high inflation, rise in fiscal and current account defi-
cits and other factors. Financial stability was adversely affected. But the economic
growth again started recovering from 2014 to 2015.

To examine the presence of PFT, daily data on the net investments (pur-
chase—sales) made by FlIs in the Indian equity and debt markets (both NSE and
BSE) has been collected from the National Securities Depository Limited (NSDL)
website. The daily data spans from April 1, 2014 to November 30, 2019.

In order to explore herding behaviour at the stock level using the LSV meas-
ure, quarterly data on the shareholding by FIIs (i.e.no. of shares held by FIIs) in
50 stocks of NSE (henceforth Nifty 50) and 30 stocks of BSE Sensex (henceforth
BSE 30) from March 2014 to September 2019 have been taken. Both the indexes are
well-diversified and thereby are true representatives of the Indian stock market. For
estimating market-level herding during stress, for the same period, the daily data on
the adjusted closing stock price for stocks listed on Nifty 50 and BSE 30 along with
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the return on respective market indexes are taken. The data is sourced from the Cen-
tre for Monitoring Indian Economy (CMIE) Prowess database.

The descriptive statistics of the data is presented in Table 1. Both mean and
median cash flow in equity is much greater than that of debt. The higher standard
deviation in equity market cash flow further suggests that foreign investment in the
equity market is more volatile compared to debt. Table 1 also reports the results of
unit root tests on debt and equity inflow/outflow series using the Augmented Dicky
Fuller (ADF) test. It is observed that FII inflow and outflow on debt and equity are
stationary at a level. Table 1 indicates that the foreign investors on average invest
more in the equity markets of India compared to its debt market. The log of Nifty 50
and log of BSE 30 both are integrated of order 1 and the return series and the disper-
sion of both indexes are stationary.

3.2 Methodology

In this subsection, we first discuss the methods employed for measuring PFT, fol-
lowed by those adopted for herding.

3.2.1 Positive Feedback Trading

Positive feedback traders end up selling (buying) securities when the price of stocks
falls (rises). This pattern can result from predictive expectations about prices. Thus,
feedback trading predicts a relationship between the past performance of the market
and the FII investment prevailing at present. This may be described as return-chas-
ing behaviour.

The two constituents of FII flows are FII inflows and outflows. The percentage
returns on daily data are calculated for the Nifty 50 and BSE 30, considered to be
the barometers of the stock market performance in India. They incorporate bluechip
stocks for a number of sectors. Returns in percent are computed as:

R =In[ 2t 100 1
=In * 100,
,=In{ 5= M
where R, = returns at time period t. P, and P_; = closing value of the stock price
index at time P, and P,_,.

In order to determine the causality or direction of influence, we conduct Granger
linear causality test that detects lead and lag relationships between variables. We
test this for lags 1 to 4 for the daily data.” If the causality is running from the market
return to FII purchase or sales, we may conclude the existence of PFT.

2 The lags are selected on the basis of the estimation of a VAR model.
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3.2.2 Herding

Institutional investors may differ from the defined set of explanations for herding.
For example, a fund manager faces regular reviews on their performance relative
to a benchmark and this may explain, to a great extent, why fund managers mimic
each other’s trading behaviour. In this paper, we try to determine whether in the
Indian context FIIs tend to cluster on the same side of the market. To verify this,
we employ a number of methods to test for the presence of herding. First, using
LSV measure, we try to identify the existence of herding at the stock level. Sec-
ond, using the measure of Cross-Sectional Standard Deviation (CSSD) by Chris-
tie and Huang (1995), we check herding during market stress by using market-
level data on stocks. Third, we also verify herding by Cross-Sectional Absolute
Deviation (CSAD) by Chang et al. (2000) to check for asymmetry in herding
during bullish and bearish markets. The three measures mentioned are described
below.

3.2.2.1 The LSV measure The LSV measure is expressed as:
HM = |f@) - E[f0]| - E[f0) - E[f0)] | @)

where HM = Herding Measure, f(f) is the proportion of buy trade by FIIs on day .
EIf(t) — E[f(t)]| is the adjustment factor to allow for random variation around the
expected proportion of ‘buys’ under the null hypothesis of independent trading deci-
sions by FIIs. The adjustment factor assumes that f{¢) follows a binomial distribution
with the probability E[f(f)] of success. For E[f(¢)], the average ‘buy’ trade during the
entire period of reference is used.

Implicitly it defines and measures herding as the tendency of a subgroup of
investors to trade a given stock (in this study, this is stock index) together and in
the same direction, more often than would be expected by the investors trading
randomly and independently. The average of HM over the entire sample period
gives the extent to which FIIs herd in India. Values of herding measure signifi-
cantly different from zero are interpreted as evidence of herd behaviour.

If the PFT strategy has been followed by FIIs in the Indian equity markets, it
indicates the possibility of herding in an individual stock. We examine individual
stock herding measure of FIIs for 50 stocks of Nifty 50 as well as for 30 stocks
listed on BSE 30 as of 30 November, 2019. We compute herding using quarterly
shareholding of respective stocks by FlIs. Our measure of herding for a given
stock in a given quarter H (i, t) is defined as follows:

H(, ) = |pi,) — p()| — AF(,1), ©)

where H(i, t) is the measure of herding in stock i for quarter ¢. p(i, ¢) is the total
number of shares held by Flls in stock i at quarter . p(¢) is the average number of
shares held by FlIs in stock i at quarter ¢. The adjustment factor is AF(i )= E[Ip(i,
1) — p(»l], expectation is calculated under the null hypothesis that p(i, #) follows a
binomial distribution.
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Fig. 2 Dispersion of Nifty 50 Return over time

3.2.2.2 Herding During Market Stress The methodology adopted by Christie and
Huang (1995) utilizes dispersion as a means to discover herd behaviour during the
period of market stress.> The model draws inspiration from the rational asset pricing
model. Here, dispersion implies how much of an investor decision strays away from
the market return. When the difference between individual return and the mean mar-
ket return is close to zero then it may imply that all the return moves in perfect unison
with the market indicating dispersion to be the lowest. Similarly, when an individual
return deviates from the market return, the dispersion increases. We explore whether
dispersion is significantly higher or lower than average during periods of extreme
market movements.

To investigate herding in the market setting we measure the dispersion of equity
return by employing cross-sectional standard deviation (CSSD) of returns. The
measure is defined as:

N 2

where r;, = the observed return on firm i at time ¢. r,,, , = the cross-sectional average
of the n returns in the aggregate market portfolio at time ¢

The expression measures the degree to which individual stock returns tend to
rise or fall in relation to the overall market return. A low dispersion is indicative
of the presence of herding as security return will not stray too far away from the
aggregate market return. This rationale is based on the assumption that individu-
als suppress their own beliefs and make investment decisions based solely on the
collective actions of the market.* The dispersion series computed by CSSD, based

3 Market stress refers to periods of abnormally large average price movements.

4 However, a contradicting prediction is offered by the rational asset pricing model which suggests that
dispersions will increase with the absolute value of the market return. This is because each asset varies in
its sensitivity to the market return.

@ Springer



616 P. Mukherjee, S. Tiwari

0.07

0.06

0.05

0.04

0.03

0.02

Dispersion - BSE Sensex

0.01

0
02-Apr-14 15-Aug-15 27-Dec-16 11-May-18 23-Sep-19
Daily Movement

Fig. 3 Dispersion of BSE 30 Return over time

on Nifty 50 and BSE 30 separately, are presented in Figures 2 and 3. Both the
series are stationary and that is evident from the figures. The figures also point
out that the patterns of the CSSD series for both markets are very similar, with
an average of around 0.016 and 0.014 respectively. Even the extreme values of
dispersion based on CSSD occur around the same time during the sample period
in both the markets. We have also looked at the scatter plots of dispersion series
based on CSSD for Nifty 50 and BSE 30 against the returns and they do not show
any positive or negative trend. This indicates that herding may not be prevalent in
the Indian market.

Then, in a regression, whether equity return dispersions are significantly higher
or lower than average during periods of market stress is studied.

CSSD, = a + ,DF + p,DY + ¢, ®

where DtL =1, if the market return on day ¢ lies in the extreme lower tail of the distri-
bution; and equal to zero otherwise, and DIU =1, if the market return on day ¢ lies in
the extreme upper tail of the distribution; and equals to zero otherwise.

The dummy variables indicate differences in return dispersions during periods
of extreme market stress. Coefficients of the dummy variable indicate the pos-
sibility of herding by market participants. If the value is negative and statistically
significant, it implies that compared to the normal times, dispersion falls during
market stress and herding occurs. Market stress is defined by using 1, 5, 10 and
25% of the observations in the upper and lower tails of the market return distribu-
tion in this study, though as suggested by Christie and Huang (1995), other stud-
ies define only 1 and 5% of the observations in both tails.

3.2.2.3 Non-linearity in Return Dispersion and Average Market Return rela-
tion Christie and Huang (1995) argue that in the presence of herd behaviour,
stock returns will not deviate too far from the market return. This will lead to an
increase in dispersion at a decreasing rate or, under severe herding, a decrease in
dispersion. But during extreme market movements, individuals are more likely to
suppress their own beliefs in favour of market consensus. On the contrary, rational
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asset pricing models predict that equity return dispersions are linear and increasing
functions of the market return. But if herding is there, this linear and increasing
relation will not hold and instead, the relation may become non-linearly increasing
or even decreasing.

We perform an analysis to demonstrate whether a non-linear relationship exists
between the return dispersion, as computed earlier, and average market return fol-
lowing the methodology proposed by Chang et al. (2000) and estimate the following
models:

UpP _ up|pup UP (pUP\2
CSADt =a+ yl 'Rm,t + }’2 (Rm,t) (6)
DOWN _ DOWN | pDOWN DOWN ( pDOWN+?2
CSADt =a+ Y] ‘Rm,z | + J/2 (Rm,z ) (7)
CSAD,= cross-sectional absolute deviation of returns in an up or down market.
UP/DOWN . . . .
R, = the cross-sectional return in the aggregate market portfolio at time ¢

when the market is up/down.

The model suggests that a negative and significant y, implies the presence of herd
behaviour. The equations are estimated for all return observations, only positive
returns (returns greater than or equal to zero) and only negative returns, respectively
for an up and down market. If herding exists, whether it is prevalent at the time
of both positive and negative market movements or it is only a one-sided phenom-
enon is examined. The CSAD series is tested for unit root and it was found to be
stationary.

3.2.2.4 Comparison of the Measures for Stressed Market Conditions In order to com-
pare the results obtained from CSSD and the CSAD measures, we run a separate set
of regressions with the CSAD series as the dependent variable. The independent
variables are the absolute return and the squared return, but such returns are defined
as per the following criteria: (a) as per Christie and Huang (1995), we take the top
25% of actual returns as a proxy for rising market; (b) bottom 25% of actual returns as
a proxy for falling market and c. middle 50% of actual returns as a “normal” period.
The objective of these regressions is to find out whether asymmetry in the dispersion-
return relationship exists in normal times vis-a-vis rising and falling markets. This is
also done for BSE 30.

4 Results

4.1 Positive Feedback Trading

Table 2 reports the findings from the Granger Causality test with panel 1 and panel
2 for Nifty 50 returns and BSE 30 returns, respectively. F-statistic at different lags is

reported. It is evident that the null hypotheses that return on Nifty 50 do not cause
debt inflow/outflow and equity inflow/outflow is rejected at multiple lags mostly at
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1% level of significance (or 5% in some cases). This implies that daily equity or
debt inflow/outflow from foreign investors follow a daily return of Nifty 50 for the
past few days. The existence of PFT corroborates some earlier studies on India [e.g.
Arora (2016); Dhingra et al. (2016)]. However, at lag 1 there is evidence of causal-
ity from equity inflow/outflow to market return, too. There is no causality from debt
inflow/outflow towards Nifty 50 return. Thus, bidirectional causality has been found
between Nifty 50 and FII flow in equity, in line with the observations of Mukherjee
et al (2002), whereas unidirectional causality is observed from Nifty 50 to FII flow
in debt. So, PFT is observed in equity as well as debt investment by FIIs. Similar
results are obtained for BSE 30 return, too as for all lags there is evidence of PFT
for both equity and debt, whereas the reverse causality is observed only for equity
inflow and outflow, for a maximum of 2 lags. Few other studies also find the exist-
ence of PFT in both equity and bond market [e.g. Dean and Faff (2008); Sutthisit
et al. (2012)]

4.2 Herding

The results based on the herding measure (HM) of individual stocks of Nifty 50
as per LSV, are presented in Table 3. From the HM score, it is evident that there is
significant herding in FII investment in 47 out of 50 stocks under study. Out of these
47 stocks, 45 companies experience significant herding at a 1% level of significance.
For BSE 30 stocks (Table 4), again significant herding is observed on 29 out of 30
stocks. Interestingly, for three stocks common to both the indexes, findings on herd-
ing do not match. For example, HDFC stock shows herding in Nifty 50 but not in
BSE 30, while Hindustan Unilever and NTPC exhibit significant herding in BSE
30, but not in Nifty 50. In Nifty 50 the stocks showing no herding pertains to the
oil and power sector, viz. Coal India and Indian Oil Corporation, along with NTPC.
It should be noted that all 30 stocks included in BSE are also incorporated in Nifty
50. Therefore, out of 30 stocks, only 3 mismatches are there and the majority of
the stocks exhibit herding by FIIs in both NSE and BSE. The results corroborate
the findings of Batra (2003), Sehgal and Tripathi (2009) and Tayde and Nageswara
Rao (2011) which evince strong herding in BSE. However, our findings are different
from Satish and Padmasree (2018) and Prosad et al. (2012) who have not reported
any herding in Nifty 50 stocks.

The dispersions of returns of the individual stocks from the market returns
(CSSD) are computed on daily basis. Panels A and B of Table 5 report descrip-
tive statistics of daily returns of sampled firms from Nifty 50 and BSE 30 indexes
respectively. We observe that for Nifty 50 (BSE 30), the average level of dispersion
is 1.6 (1.41)% a day across all stocks, with a standard deviation of dispersion is 0.49
(0.46)%. Upper and lower return percentiles show that the return distribution is not
symmetric. These are used to define the dummy variables described in Eq. 5.

In the regression with CSSD of all the stocks listed in Nifty 50 (BSE 30) as the
dependent variable, there are 1353 observations for each of the indexes. If we take
upper and lower 5% (1%) quantile for forming the dummies, the number of observa-
tions of daily dispersions within these upper and lower tails are 67 (13). Similarly,
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Table 3 Herding measure of individual stocks listed on Nifty 50 (based on LSV measure)

Company name HM (score) t-statistics
Adani Ports & Special Economic Zone Ltd 0.929%* 3.692
Asian Paints Ltd 0.233%%%* 6.306
Axis Bank Ltd 1.679%* 2.068
Bajaj Auto Ltd 0.293%** 2.909
Bajaj Finance Ltd 0.787%* 2.068
Bajaj Finserv Ltd 0.113%:%% 2.419
Bharat Petroleum Corporation Ltd 0.860%%#%* 3.117
Bharti Airtel Ltd 0.4927%:#%* 2.695
Bharti Infratel Ltd 0.827%** 3.434
Britannia Industries Ltd 0.423 %% 2.556
Cipla Ltd 0.788%*%* 4.276
Coal India Ltd 0.066 0.844
Dr. Reddy’s Laboratories Ltd 0.697%%** 6.333
Eicher Motors Ltd 0.549%%% 3.988
G AIL (India) Ltd 0.645%** 3.048
Grasim Industries Ltd 0.980%*%*%* 2.394
H C L Technologies Ltd 0.633%#* 1.950
HD F C Bank Ltd 0.572%* 1.408
Hero Motocorp Ltd 0.664#%* 5.077
Hindalco Industries Ltd 0.760%%* 6.717
Hindustan Unilever Ltd 0.018 0.679
Housing Development Finance Corporation Ltd 0.500%%%* 6.682
ICICIBank Ltd 1.387%%* 1.921
ITCLtd 0.474%** 2.472
Indian Oil Corporation Ltd 0.034 0.444
Indusind Bank Ltd 0.757%%* 3.216
Infosys Ltd 1.785%%* 2.531
J'S W Steel Ltd 0.892%%* 2.291
Kotak Mahindra Bank Ltd 0.896%** 2.393
Larsen & Toubro Ltd 0.400%** 3.429
Mahindra & Mahindra Ltd 0.400%#* 3.429
Maruti Suzuki India Ltd 0.315%** 4332
NTPCL«d 0.022 0.452
Nestle India Ltd 0.091%* 1.342
Oil & Natural Gas Corporation Ltd 0.157%#%%* 2.958
Power Grid Corpn. of India Ltd 0.401%#%%* 4.725
Reliance Industries Ltd 0.473%%* 1.870
State Bank of India 0.328% 1.441
Sun Pharmaceutical Inds. Ltd 0.754%%% 3.966
Tata Consultancy Services Ltd 0.394#* 2.110
Tata Motors Ltd 0.668*** 4.904
Tata Steel Ltd 0.615%** 4.507
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Table 3 (continued)

Company name HM (score) t-statistics
Tech Mahindra Ltd 1.205%%* 2.189
Titan Company Ltd 0.330%%** 6.015
UPLLtd 1.289%** 3.059
Ultratech Cement Ltd 0.242%%%* 6.140
Vedanta Ltd 0.383*** 3.531
Wipro Ltd 0.316%** 2.103
Yes Bank Ltd 2.0247%%%* 2.488
Zee Entertainment Enterprises Ltd 0.599%#%* 7.056

wHk k% indicate levels of significance at 1%, 5% and 10%, respectively

for 10% and 25% quantile, it is 135 and 338 respectively. Panels A and B of Table 6
outline the regression estimates of Eq. (5) for Nifty 50 and BSE 30 indexes. It is
observed that the coefficients ; and (3, are positive and significant for both the
indexes for all the quantiles. Similar results are obtained for BSE 30, too. This indi-
cates that the dispersions are significantly higher during market stress than at other
times. So, there is no indication of herding during extreme market conditions. The
reported results conform with the predictions of the rational asset pricing model. It
suggests that herding is not an important factor in determining equity returns during
periods of large swings in market prices. The results are in conformity with the find-
ings of some other studies on the Indian market, such as Kanojia et al. (2020).

Table 7 presents the estimates of the regression Eqs. 6 and 7. The results from
both Nifty 50 and BSE 30 return dispersions (CSAD) suggest that a non-linear rela-
tionship between dispersion and returns exists when the market returns are positive,
and that is continuously positive at an increasing rate implying that during the con-
ditions of a booming market, herding does not take place. This is because vy, is posi-
tive and significant at a 1% level of significance for a bullish market. However, when
the market is falling or the returns are negative, y, is positive but not statistically
significant implying that such non-linearity does not exist. This indicates, in line
with Table 6, that there is no herding in the down market as well. However, it is
noteworthy that there is an asymmetry in some sense, between falling and booming
markets. In bullish market conditions, FIIs behave more rationally compared to a
bearish market, as dispersion increases at an increasing rate in the former case while
dispersion increases linearly in the latter case.

In order to compare the results of the two methods in stressed market conditions
vis-a-vis normal market conditions, the regression results with CSAD presented in
Table 8 should be looked at. Significant autocorrelations in the residuals are pre-
sent and so the lagged dependent variable is incorporated as an independent vari-
able to take care of the autocorrelations. The results conform to the observations
in Tables 6 and 7 and throw light on the normal market conditions, too. Both in
BSE 30 and Nifty 50, in normal market conditions, i.e. for most of the time, disper-
sion is not significantly influenced by market return at all. So, there is not even a
linear relationship during normal times. This implies no herding at all. However,

@ Springer



622 P. Mukherjee, S. Tiwari

Table 4 Herding measure of

individual stocks listed on BSE  Company name HM(score) t-statistics
30 (based on LSV measure) Asian Paints Ltd 0.280%%% 7722
Axis Bank Ltd 1.539%%* 1.881
Bajaj Auto Ltd 0.351%** 3441
Bajaj Finance Ltd 0.848%#* 2.191
Bharti Airtel Ltd 0.546%**  3.013
H C L Technologies Ltd 0.626%* 1.926
HD F C Bank Ltd 0.502 1.230
Hero MotoCorp Ltd 0.583%** 4399
Hindustan Unilever Ltd 0.140%**  7.044
Housing Development Finance Corpn. Ltd 0.484%**  6.514
ICICIBank Ltd 1.264** 1.738
ITCLtd 0.516%**  2.679
Indusind Bank Ltd 0.617#%*  2.626
Infosys Ltd 1.720%**  2.426
Kotak Mahindra Bank Ltd 0.827%* 2.190
Larsen & Toubro Ltd 0.447+**% 3,791
Mahindra & Mahindra Ltd 1.064%** 2941
Maruti Suzuki India Ltd 0.315%%* 4334
NTPCLt«d 0.237%*%* 4,924
Nestle India Ltd 0.251%** 4126
Oil & Natural Gas Corpn. Ltd 0.215%*%* 4,068
Power Grid Corpn. of India Ltd 0.395%** 4,627
Reliance Industries Ltd 0.484%#%* 1.910
State Bank of India 0.551%%* 2.349
Sun Pharmaceutical Inds. Ltd 0.784%** 4177
Tata Consultancy Services Ltd 0.479%** 2497
Tata Steel Ltd 0.725%** 5362
Tech Mahindra Ltd 1.148%* 2.074
Titan Company Ltd 0.349%**  6.344
Ultratech Cement Ltd 0.258%** 6417

wHk ko indicate levels of significance at 1%, 5% and 10%, respec-
tively

the relationship between dispersion and market return is linear in a falling market
whereas there is evidence of non-linearity in a rising market. This reconfirms the
asymmetry observed in Tables 6 and 7.

While there is no herding observed based on daily data in stressed market conditions
or in up and down-market conditions in general, there is evidence of herding based on
quarterly data at the stock level. These results are not directly comparable as LSV is the
measure at stock level with specific information on FIIs, while the other two measures
are based on market level. However, the results are similar to the findings of previ-
ous studies. For instance, results indicate the presence of herding by LSV measure is
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Table 5 Daily return and

dispersions of sample Indexes Panel A: Nifty 50

Total observations 1353
Average return dispersion 1.60%
Standard deviation of dispersion 0.49%
Upper 25 percentile Return 0.55%
Lower 25 percentile Return - 0.42%
Upper 10 percentile Return 1.03%
Lower 10 percentile Return —0.99%
Upper 5 percentile Return 1.37%
Lower 5 percentile Return - 1.34%
Upper 1 percentile Return 2.05%
Lower 1 percentile Return -2.25%
Panel B: BSE 30

Total observations 1353
Average return dispersion 1.41%
Standard deviation of dispersion 0.46%
Upper 25 percentile Return 0.55%
Lower 25 percentile Return -043%
Upper 10 percentile Return 0.99%
Lower 10 percentile Return —0.98%
Upper 5 percentile Return 1.38%
Lower 5 percentile Return - 1.34%
Upper 1 percentile Return 2.05%
Lower 1 percentile Return -2.23%

observed in both BSE and NSE, while in the literature so far evidence is mixed. When
it comes to market-based measures, results indicate no herding, even in extreme mar-
ket conditions. However, there is some kind of asymmetry as investors seem to behave
more rationally in a rising market than falling market. The results of no herding are in
line with findings by Satish and Padmasree (2018) and Prosad et al. (2012) who use
similar measures; but the results are in contrast to some studies that find weak evidence
of herding (e.g. Garg et al. (2016), Garg and Gulati (2013), Bhaduri and Mahapatra
(2013) among others). Though herding is not present, the result related to asymmetry
is somewhat similar to the findings of Yang et al. (2015), who report herding behaviour
of market participants in the Pacific countries towards the US is asymmetric during
the bull and the bear cycles and the herding effect is more pronounced during the bear
phase. Similar asymmetric herding behaviour in the US has also been reported by Fang
et al. (2017) as well.
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Table 6 Regression for daily dispersions during stressed market (based on Christie and Huang CSSD
measure)

Independent variables

Co-efficients o p1 p2 AdjR? DW statistic No. of
obser-
vations

Panel A: Nifty 50

5% upper and  0.016** (0.000) 0.005** (0.001) 0.004** (0.001) 0.075 1.344 1353
lower tail

1% upper and  0.016** (0.000) 0.008** (0.001) 0.011** (0.001) 0.068  1.320 1353
lower tail

10% upper and  0.015** (0.000) 0.004** (0.001) 0.003** (0.001) 0.090  1.349 1353
lower tail

25% upper and 0.015%** (0.000) 0.002** (0.000) 0.002** (0.000) 0.046  1.280 1353
lower tail

Panel B: BSE 30

5% upper and  0.014** (0.000) 0.003** (0.001) 0.004** (0.001) 0.060  1.442 1353
lower tail

1% upper and ~ 0.014** (0.000) 0.006** (0.001) 0.011**(0.001) 0.064  1.452 1353
lower tail

10% upper and  0.014** (0.000) 0.003** (0.001) 0.003** (0.001) 0.063  1.446 1353
lower tail

25% upper and 0.013** (0.000) 0.001** (0.000) 0.002** (0.000) 0.028  1.376 1353
lower tail

Standard errors are reported in parenthesis, ** indicates 5% level of significance

Table 7 Regression estimates of return dispersion (based on Chang, Cheng and Khorana CSAD meas-
ure)

Coefficients of inde- Dependent variable: return dispersion
pendent variables

Nifty 50 up Nifty 50 down BSE 30 up market BSE 30 down
market return market return return dispersion  market return
dispersion dispersion dispersion
o 0.011#%** (0.000)  0.010%** (0.000)  0.009%** (0.000)  0.009*** (0.000)
1 0.099** (0.038)  0.221*** (0.029)  0.0997*** (0.039) 0.180*** (0.034)
b 6.736%** (1.313)  0.309 (0.805) 6.588*** (1.415)  0.920 (1.027)
Adj R? 0.211 0.237 0.196 0.164
DW statistic 1.346 1.495 1.346 1.607
No. of observations 748 608 748 605

##k k% ¥ indicate levels of significance at 1%, 5% and 10%, respectively
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5 Conclusion

The paper makes an attempt to test whether the FlIs are showing some typical trading
behaviour observed in developed markets and in most of the developing markets, viz.
PFT and herding. India is an emerging economy and one of the favourite destinations
of such institutional investors for the last two decades. But whether they are engaging
in such behaviour is underexplored. While studies mostly find mixed evidence of PFT
in India, studies testing herding are scanty. There are several measures of herding in the
literature, but for India, there does not exist any comprehensive study encompassing
various measures applied to find out herding by FIIs in India. This paper contributes
to the literature by not only considering three different measures of herding but also by
taking both the major stock markets and high-frequency data.

The results are quite interesting. First, the study confirms the presence of PFT by
FlIs, like some earlier studies. Specifically, such behaviour is exhibited in equity une-
quivocally, particularly in Nifty 50, but less frequently for debt. Second, applying the
methods proposed by Lakonishok et al. (1992), Christie and Huang (1995), and Chang
et al. (2000), the study also explores the presence of foreign investors’ herding behav-
iour at individual stock and market level, under normal and stressed market conditions.
The results indicate the existence of intense herding behaviour under normal market
conditions, as per LSV measure. This implies that FIIs mimic each other’s behaviour
while investing in 94 to 98% of individual stocks. Third, herding behaviour, however,
ceases to exist in stressed market conditions. Irrespective of whether the market is
moving upwards or downwards in extreme situations, there is no evidence of herding
behaviour. Fourth, interestingly, there is evidence of some kind of asymmetry in the
response of FlIs during a bullish market compared to a bearish market. It appears that
during the rising market they behave more rationally compared to falling market condi-
tions, whereas during most of the times including normal market conditions, there is no
evidence of herding.

The findings of this study have strong implications for the investors including
domestic institutional investors as well as policymakers. The results provide interesting
insights in understanding the trading behaviour of one of the dominant investor groups
in the Indian stock market. The study may help the regulators to analyse whether the
trading activities of FIIs enhance market volatility. At the same time, the domestic
financial institutions that invest in the Indian stock markets may keep in mind the FIIs’
investment behaviour while they decide their strategies.

There may be a number of extensions, for example, during the high vis-a-vis low
volatility regime whether herding occurs or not, needs to be examined. Also, with the
disruption created in the market with COVID-19 that is unprecedented so far, it is quite
possible that investors behaved differently. It needs to be explored whether they contin-
ued to follow PFT and herding in the changed scenario.
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