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This paper examines the linear and nonlinear relationship between daily confirmed
COVID-19 cases and sectoral stock market volatility in India. The linear Granger causality
test reveals bidirectional causality. Further, we observe that bidirectional nonlinear
Granger causality exists between stock market volatility and COVID-19. This implies that
the historical and lagged information can have a significant role in predicting COVID-19

cases and the stock market.

I. Introduction

In this paper, we examine the nonlinear relationship be-
tween sectoral stock market volatility and COVID-19 in In-
dia. Our hypothesis is that any lagged information affects
the stock market volatility during the COVID-19 period. The
proposed relationship is important because the outbreak
of COVID-19 has affected economies globally. This pan-
demic has created an unprecedented global shock, resulting
in an increase in financial market volatility. To mitigate
the repercussions of the crisis, India adopted lockdown and
self-isolation measures. These measures negatively impact-
ed economic activities, thus creating market uncertainties.
This is a feature we observe from the Indian financial mar-
ket.

We use a GARCH model to measure the volatility. In the
next step, we use the Diks & Panchenko (2006) nonlinear
Granger causality test. We find that there exists a bidirec-
tional nonlinear causality between the volatilities of oil and
gas, metal, movable consumer goods, and health care to the
growth rate of COVID-19.

Our findings contribute to the literature in three ways.
First, we divide the stock market into sectors, such as oil
and gas, metal, fast movable consumer goods and health
care, and measure their sectoral stock return volatility. This
sectorial analysis is important because it help trace the in-
dividual stock market volatility due to COVID-19 cases. Sec-
ond, India is the second highest COVID-19 affected country
after the USA. From an emerging market perspective, it
is worthwhile examining the relation between the growth
rate of confirmed daily virus cases and sectorial stock mar-
ket. This type of analysis has not been undertaken, there-
fore, there is limited knowledge of sectorial return volatility
and COVID-19. For some recent literature, see Al-Awadhi

et al. (2020), Alfaro et al. (2020), Ashraf (2020), Baker et al.
(2020), Haroon & Rizvi (2020), and Iyke (2020).

II. Data and Methodology

We have used the daily data on COVID -19 confirmed cas-
es and sector level indices of Indian stock market. These in-
clude oil and gas, metal, fast moving consumer goods, and
health care. The daily data cover the period March 3, 2020
to October 8, 2020. The sample period of the study falls in
the COVID-19 period. The daily COVID-19 confirmed cases
data are collected from the COVID19INDIA database pub-
lished by the government of India'. The data set of the sec-
toral stock market index is collected from the CEIC data-
base. We have converted our daily COVID-19 case data into
logarithmic from which shows the growth rate of confirmed
cases on COVID-19. We have taken the return of the stock
market and it is calculated as the log of current price divided
by previous price, multiplied with 100.

In the next step, we measure the volatility of sectoral
stock market index by using a GARCH (1,1) model. Since the
method is well known, we do not repeat it here. In the next
step, we use both the linear Granger causality and the Diks
& Panchenko (2006) nonlinear Granger causality tests.

III. Main Findings

We begin with the results of summary statistics such
as mean, median, standard deviation, skewness, maximum
and minimum values which are presented in Table 1. The
results show that the mean of the COVID-19 confirmed cas-
es are 28243 and the growth rate of COVID-19 (LCOVID-19)
case is 8.78 per day. The standard deviation of the growth
rate of COVID-19 is excessive during this period. The varia-
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Table 1: Descriptive statistics, unit root, and nonlinear Granger causality test results

Panel A: Descriptive statistics of COVID-19 confirmed cases and volatility of stock return

Variable Mean Median Star'1d;'3rd Maximum Minimum Skewness
deviation
LCOVID-19 8.78 9.7 2.89 11.49 0.00 -1.39
VOLOG 6.18 31 9.18 64.52 1.05 3.35
VOLM 8.17 1.32 5.86 35.19 0.62 2.91
VOLMC 6.02 3.52 6.69 35.3 0.67 2.33
VOLHC 4.12 2.1 5.48 37.5 1.05 3.69
COoVID-19 28243 10559 32596.92 97860 1.00 0.78
Panel B: Narayan and Popp (2010) unit root test results
Break in Trend & First
Intercept t-value break Second break ¢ Lag length
LCOVID-19 -0.8539 23/03/ 15/04/2020 -0.047 4
2020
VOLOG -4.364 24/03/ 26/03/2020 -0.2643 5
2020
VOLM 4293 23/03/ 17/04/2020 -0.2492 3
2020
VOLMC 4412 26/03/ 31/03/2020 -0.2102 5
2020
20/03/
VOLHC -4.985 2020 31/03/2020 -0.493 5
Panel C: Nonlinear causality test results
F-statistic D&P (2006) nonlinear causality (t-test) Inference
Lag/Null Hypothesis 2 3 4 5
LCOVID-19 CAUSES 751" 2.38"™" 1.75™ 1.33" )
VOLOG (0.00) (0.00) 206 (0.01) (0.03) (0.09) Reject
VOLOG CAUSES 7.16™" 3.08™ 5.08"" 1.58" .
LCOVID-19 (0.00) (0.00) 247 (0.00) (0.00) (0.05) Reject
LCOVID-19 CAUSES 7.08™" 2.16™ . 1.65™ 1.23" .
VOLM (0.00) (0.01) 201°(0.02) (0.04) (0.10) Reject
VOLM CAUSES 684" 0.59 .
LCOVID-19 0.00) 1.20(0.11) 1.11(0.13) 1.11(0.13) 027) Not Reject
LCOVID-19 CAUSES 3.54™ 3.22™ 222 1.87" )
VOLMC (0.00) (0.00) 266 (0.00) (0.01) (0.03) Reject
VOLMC CAUSES 379" 1.50" 172" 1.60" .
LCOVID-19 (0.00) (0.06) 0.65(025) (0.04) (0.05) Reject
LCOVID-19 CAUSES 3.89™ 1.70™ 0.17 Weakly
VOLHC (0.00) (0.04) 110(0.14) 0.18(0.43) (0.43) Reject
VOLHC CAUSES 1.89™ 0.33 Weakly
LCOVID-19 0.86 (0.46) 0.03) 1.21(0.11) 0.78(0.22) 0.37) Reject

This table reports the descriptive statistics (Panel A), the Narayan & Popp (2010) unit root test results (Panel B), and the nonlinear Granger causality test results (Panel C). p-values
are in the parentheses. ***, ** and * are the significance levels at 1%, 5%, and 10%, respectively.

tion in the volatility of oil and gas (VOLOG) is higher than
the variation in the volatility of metal (VOLM), volatility
of moveable consumer goods (VOLMC) and the volatility of
health care (VOLHC). In the next step, we apply the Narayan
& Popp (2010) unit root test and find mixed results:
LCOVID-19, VOLOG, VOLHC are stationary at the level form
while VOLM and VOLMC are stationary in first difference.
Once we confirmed the stationarity property of the time se-
ries variables, we conduct the liner Granger causality test.
Further, as the VOLM and VOLMC are I(1) processes, we ex-
tract the residuals by using the autoregressive distributed
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lag (ARDL) model and apply the Diks & Panchenko (2006)
test for causality among the variables (i.e. COVID-19,
VOLM, and VOLMC).

The results show that there exists a bidirectional linear
causality between VOLOG, VOLM, VOLMC and VOLHC to
the growth rate of COVID-19. This implies that as the con-
firmed cases increase, they cause the sectoral price return
volatility to increase. Furthermore, the sectoral return
volatility is also causing the growth rate of COVID-19. Given
that the confirmed cases of COVID-19 are increasing expo-
nentially, we therefore check for any nonlinear dependency
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among the variables. The results confirm that there exists
an independent nonlinear dependency. So, we further ana-
lyze the nonlinear causality between the sectoral volatilities
of the Indian stock market and the growth rate of COVID-19
by using the Diks & Panchenko (2006) method. The results
are presented in Table 1.

The results confirm that there exists nonlinear causality
between the sectoral volatilities of the stock market and the
growth rate of COVID-19 cases. We find that there is bidi-
rectional non-linear Granger causality between VOLOG and
the growth rate of COVID-19. It implies that the lagged in-
formation of COVID-19 cases causes the volatility on the
VOLOG. As the confirmed case rises it creates a negative
sentiment, which causes the VOLOG. Furthermore, as the
country is in the lockdown situation and hence the usage
of oil and gas is less compared to the pre-pandemic period,
there are fluctuations in oil price/demand and hence the oil
market is uncertain. Similarly, the growth rate of cases is
more which causes VOLOG. This implies that the investors
are investing in safe heaven assets.

Similarly, we find bidirectional nonlinear causality be-
tween volatility in the metal sector and the growth rate of
the COVID- 19 cases. Furthermore, our results show that the
growth rate of cases on COVID-19 causes VOLMC. It is be-
cause of complete lockdown of the fast-moving consumer

goods sector. Finally, the existence of nonlinear causali-
ty between COVID-19 and VOLHC cannot be fully ignored.
This indicates that the lagged information does have some
role in influencing the VOLHC. To examine the robustness
of our results, we applied the Diks & Panchenko (2006) non-
linear causality test to the GARCH model’s residuals. The
results are not reported here but are available upon request.
Overall, the results are not sensitive and are consistent.

IV. Conclusion

This paper was about exploring the causality relation be-
tween the growth rate of COVID-19 cases and India’s sec-
toral stock market returns. Using a range of econometric
tools, we conclude that there exists both linear and non-
linear bidirectional causality between the growth rate of
COVID-19 daily cases and the volatility of sectoral stock
market returns. This implies that the lagged information
of the daily COVID-19 confirmed cases and the volatility of
sectoral stock market returns can be very helpful in predict-
ing each other in case of India at least in the short-run.
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