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This paper examines the causality relation between stock returns and foreign portfolio
(FPI) flows in the Indian context during the COVID-19 pandemic. Using daily data and the
Toda and Yamamoto Granger causality test, the study finds that unidirectional causality
runs from FPI flows to stock returns during the pandemic.

I. Introduction

The global capital flows play an important role in driving
financial markets of emerging market economies (EMEs).
The financial integration and consequent cross-border cap-
ital flows have accentuated the relation between global cap-
ital flows and stock returns in EMEs (Henry, 2000). Further,
Rey (2015) states that asset prices in EMEs are more sen-
sitive to global market conditions than domestic policy
changes. The recent COVID-19 pandemic outbreak in-
creased the overall global risk, and thus EMEs experienced
the sharpest reversal of portfolio flows on record, valued at
over $100 billion within a month (IMF, 2020). This adversely
affected the stock market performance of these economies.
Figure 1, for instance, shows the trends in foreign portfolio
investment (FPI) in India together with stock market re-
turns. It can be observed that the co-movement of these
two are strong during March 2020, the period marked by the
COVID-19 outbreak, which implies that the global risk con-
dition increased the dynamics of foreign capital flows and
stock market returns during the pandemic for India. How-
ever, existing studies on COVID-19 do not give attention to
the impact of FPI on the stock markets of the EMEs. The
present study examines the causal relationship between FPI
flows and stock market returns in India.

As per the theory and empirical evidence, opening a
stock market to foreign investors is beneficial for an econo-
my. Errunza & Losq (1985), for instance, show that remov-
ing capital barriers reduces the cost of capital in a devel-
oping economy to global levels—a finding consistent with
the classic international asset pricing models. Similarly, it
is argued that foreign investors possess superior informa-
tion, which has a positive effect on valuation (Bekaert &
Harvey, 2000). In the context of emerging economies, the
evidence on how FPI impacts the stock market is mixed. For
instance, FPI is found to have a positive effect on market
returns, and foreign investors follow positive feedback ef-
fect trading strategy in these economies, i.e., buy after stock
prices increase and sell after stock prices decline (Jeon &
Moffett, 2010). On the other hand, the reversal of FPI flows
adversely affects emerging stock markets (Singh & Weisse,
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Figure 1: Trends in stock market returns and foreign
portfolio investment for India
This figure shows the trends in stock market returns proxied by the log returns

on the S&P CNX Nifty, the index of the National Stock Exchange of India, and
the net foreign portfolio inflows to equity markets in India.

1998) and short-term speculative behavior of the foreign in-
vestors destabilizes the stock market during the financial
crisis through sudden withdrawals (Kim & Wei, 2002).

In the Indian context, it is found that FPI flows are driven
by the higher stock returns in the country (Gupta & Gordon,
2003; Rai & Bhanumurthy, 2004), and a unidirectional
causality runs from stock returns to FPI flows (Mukherjee
et al., 2002). On the other hand, the findings from Babu &
Prabheesh (2008) suggest a bidirectional causality. The ex-
isting literature on the impact of COVID-19 is evolving. The
literature has found that the pandemic adversely impacts
economic growth and trade (Vidya & Prabheesh, 2020) and
stock markets (Ertugrul et al., 2020; Haroon & Rizvi, 2020;
He et al., 2020; Huang & Zheng, 2020; Iyke, 2020; Phan
& Narayan, 2020; Prabheesh, Garg, et al., 2020; and Prab-
heesh, Padhan, et al., 2020). However, no specific study ex-
amines the FPI and stock market returns relationship dur-
ing the COVID-19 pandemic. Thus, the present study aims
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Table 1: Unit Root Test Results

M1: Two Breaks in Intercept

M2: Two Breaks in Intercept and Tend

Variables Lag t-stat TB1 TB2 Lag t-stat TB1 TB2
Pre-COVID-19 Sample (02/01/2019-31/12/2019)

Stock -0.558 -0.470

Returns 3 (-5.219)* 03.10.2019 07.10.2019 1 (-4.244)* 07.05.2019 07.10.2019
-0.208 -0.249

FPI 1 (-3.327) 07.05.2019 01.07.2019 1 (-3.717) 07.05.2019 01.07.2019

COVID-19 Sample (01/01/2020-30/09/2020)

Stock -1.296 -1.322

Returns 4 (-6.633)* 18.06.2020 24.06.2020 4 (-6.630)* 30.01.2020 01.02.2020
-0.166 -0.208

FPI 1 (-3.836) 04.03.2020 07.07.2020 1 (-3.228) 04.03.2020 07.07.2020

Full Sample (02/01/2019-30/09/2020)

Stock -0.053 -0.555

Retuns 3 (-7.118)* 03.10.2019 07.10.2019 3 (-6.706)* 07.10.2019 24.03.2020
-0.230 -0.250

FPI 1 (-5.145)* 01.07.2019 26.08.2019 1 (-5.379)* 01.07.2019 26.08.2019

Critical Values for the NP test

Model 1% 5% 10%

Model M1 (Break in the intercept 4731 4136 -3.825

only)

Model M2 (Break in both the 5318 4741 -4.430

intercept and trend)

The table shows results from the unit root test of the variables based on the Narayan-Popp (NP) procedure. The acronyms, M1 and M2, denote the two models used for the NP test:
Model 1 allows for the two endogenous breaks in the intercept and Model 2 allows for two endogenous breaks in each of the intercept and the trend. The critical values are taken from
Narayan & Popp (2010, p. 1429), and *, ** and *** represent the 1%, 5%, and 10% significance levels, respectively.

to fill this research gap.

The rest of the article is organized as follows. Section II
deals with the data and methodology. Section III reports the
empirical results. Section IV concludes.

II. Data and Methodology

We use daily data for the S&P CNX Nifty, which is the in-
dex of the National Stock Exchange, comprised of 50 stocks
from 24 sectors of the Indian economy. We also obtain daily
data on aggregate net foreign portfolio inflows. All data are
for the period January 2, 2019 to September 30, 2020 and are
obtained from the China Economic Information Center. The
FPI flows are measured in Indian rupees (crore). Daily stock
returns are calculated as r, = In(P,) — In(P—;)*100, where r,
and P, denote daily return and price, respectively.

The dynamics of the FPI and stock market returns are
analysed using the Modified Wald (MWALD) Granger
causality test proposed by Toda & Yamamoto (1995). The
inference of the null hypothesis follows a y? distribution
and uses m degrees of freedom, instead of m + d,,,. The fol-
lowing system equations is estimated to analyse the causal-
ity between FPI and stock market returns.

ret; =< + Y Briret,_; + Yy fpin + €1 )]

foic = g + T pret i + LI youfpiy_ + €1 @)

In these equations, in addition to ret, and fpi, which have
been defined previously, £ is the serially uncorrelated ran-
dom error term; m is the optimal lag length; and d,,.is the
maximum order of integration. The statistical significance
of y;; indicates that causality runs from FPI to stock market

returns, whereas the statistical significance of p,; denotes
causality running from stock market returns to FPI.

I11. Empirical findings

Table 1 contains the Narayan & Popp (2010) unit root
test results. The findings are: ret, is stationary at levels in
all sample periods. On the other hand, fpi, is stationary only
in levels in the full sample and non-stationary in the pre-
COVID-19 and COVID-19 periods. The implication is that
the integration order of variables is mixed for COVID-19
and pre-COVID-19 sample periods. Hence, in the subse-
quent analysis the maximum order of integration is treated
as 1 (dmax = 1). After identifying the maximum order of inte-
gration, the appropriate lag length should be chosen. As per
the Akaike information criterion and Schwarz information
criterion, the lag length of 5 is chosen. At this lag length the
VAR is autocorrelation free and is stable. Table 2 contains
associated results. It can be observed that the null hypoth-
esis that FPI does not Granger cause stock market returns
and vice versa cannot be rejected during the pre-COVID-19
period, implying no causal relation between the two vari-
ables. During the COVID period, however, the null hypothe-
sis that FPI does not cause stock market returns is rejected,
indicating that FPI improves predictability of stock market
returns. This indicates that the FPI withdrawal during the
COVID-19 outbreak led to a significant decline of the Indian
stock market. In the case of the full sample period, the same
finding is also observed.
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Table 2: Granger Causality Test Results

Causality Pattern t-Statistics Probability
Pre-COVID-19 Sample (02/01/2019-31/12/2019)
FPI Net to Stock Returns 5.051 0.168
Stock Returns to FPI Net 5.356 0.147
COVID-19 Sample (01/01/2020-30/09/2020)
FPI Net to Stock Returns 8.874 0.031**
Stock Returns to FPI Net 1.500 0.682
Full Sample (02/01/2019-30/09/2020)

FPI Net to Stock Returns 10.990 0.026**
Stock Returns to FPI Net 4.884 0.299

The table shows the Granger causality test results obtained from the Modified Wald (MWALD) test proposed by the Toda & Yamamoto (1995). The test results are based on m=5 and d
max= 0. The null hypothesis is that there is no causal relationship and the alternative hypothesis is that there is a causal relationship. Finally, ** denotes rejection of the null hypothe-

sis at the 5% significance level.

IV. Conclusions

This paper examines the causal relationship between FPI
flows and stock market returns for India during the
COVID-19 period. The empirical findings suggest a unidi-
rectional causality running from FPI to stock market returns
during the COVID-19 period. During the pre-COVID-19 pe-
riod, no causality relationship is observed. Our findings

suggest that the Indian stock market movement is highly
exposed to the volatile nature of the FPI during financial in-
stability, suggesting that policy should focus on improving
the soundness of the financial sector.
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