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Abstract

The study examines the impact of the COVID-19 pandemic on the Indian stock 
market, providing insights for informed investment decisions. It analyses efficien-
cy and behavior across eight crucial sectors during two distinct periods: pre-
pandemic (Period 1: February 15th, 2018 to February 14th, 2020) and pandemic  
(Period 2: February 17th, 2020 to February 15th, 2022). Addressing a literature 
gap on sector-wise pandemic effects, the study contributes valuable knowledge 
to investors and policymakers. Utilizing the variance-ratio methodology enhanc-
es understanding of market efficiency. The findings reveal distinct behavior in the 
Indian stock market between Period 1, characterized by stable, normally distrib-
uted returns, and Period 2, marked by increased volatility and extreme events, 
likely influenced by the pandemic.
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Introduction

The COVID-19 pandemic, originating in Wuhan, China, in December 2019, has 
profoundly impacted the world, and India, as the second-most populous country, 
is no exception. Grappling with the challenges posed by the pandemic, including 
a major economic downturn and disruptions across various sectors, India enforced 
strict lockdown measures to control the spread of the virus, leading to a sharp 
decline in economic activity.

These measures significantly impacted the Indian economy, with many busi-
nesses forced to shut down, resulting in widespread job losses and reduced eco-
nomic activity. Consequently, the Indian stock market experienced major 
fluctuations (Chaudhary et al., 2020; Verma et al., 2021) leaving many investors 
facing losses due to the pandemic (Gurbaxani & Gupte, 2021).

Amidst these challenges, the nuances of the stock market behavior assume para-
mount significance for financial experts and decision-makers. The efficiency of the 
market becomes a focal point for those navigating investment decisions and risk man-
agement. Understanding the dynamics of stock markets plays a crucial role, particu-
larly for investors and policymakers seeking to maximize returns and mitigate potential 
risks. Efficient markets, characterized by stock prices promptly reflecting all available 
information, present challenges for investors to consistently achieve above-average 
returns (Charles et al., 2017; Fama,1970; Leković, 2018; Malkiel, 2003). On the other 
hand, less efficient markets provide opportunities for investors to exploit mispriced 
securities and generate excess returns (Al Jafari, 2013). 

Against this backdrop, this article aims to examine the efficiency and behavior 
of the Indian stock market, with a specific focus on sectoral performance during 
two distinct periods: Period 1 (February 15th, 2018  to February 14th, 2020), char-
acterized by relative stability, and Period 2 (February 17th,  2020 to February 
15th, 2022), marked by increased volatility and the COVID-19 pandemic. The 
article analyses the impact of the pandemic on the Indian stock market and selects 
major sectoral indices, focusing on Auto, Capital Goods and Financial Services, 
Information Technology (IT), Realty, Healthcare, Industrials, and the benchmark 
index, Sensex, representing the broader market.

By examining the efficiency and behavior of the Indian stock market across differ-
ent sectors and distinct periods, the study aims to assess how well the market func-
tioned during the pandemic, providing insights for investors and policymakers. Most 
analyses of market efficiency focus on aggregate efficiency disregarding the possibil-
ity that sectors may have different levels of efficiency which may in fact differ by the 
prevailing phase of the market. Thus, addressing a major gap in the existing literature, 
the study offers a detailed sector-wise analysis to enhance the understanding of market 
dynamics. The subsequent sections present the research methodology, data analysis, 
findings, and a comprehensive discussion and conclusion.

Literature Review

The concept of market efficiency grew out of the idea that financial market returns are 
largely unpredictable (Bachelier, 1900). Since then, it has been extensively studied and 
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analyzed over the past century. One of the most fundamental aspects of market 
efficiency is that price changes are completely random and unpredictable, that is, they 
are identically and independently distributed (i.i.d). On examination of the UK stock 
market and commodity price series, Kendall (1953) finds no predictable components in 
stock market returns, leading to the conclusion that stock prices evolve randomly. This 
was the birth of the random walk theory, which assumes near-zero serial autocorrelation 
of price change. Fama (1965) concludes that the exercise of financial analysts is useless 
since it is impossible to achieve abnormal returns from investment strategies. Fisher 
(1966), however, argues that the random walk hypothesis is inappropriate for explaining 
price changes. This debate has continued over the years, with various researchers 
offering different viewpoints. Sharma and Kennedy (1977) analyze the Bombay, 
London, and the New York Stock Exchanges in the 1960s and find prices to be 
completely random for all three stock exchanges. Alam et al. (1999) test the random 
walk hypothesis for Bangladesh, Hong Kong, Sri Lanka, and Taiwan and found that 
every stock index, except for the Sri Lankan stock index, behaves randomly. 

However, Pant and Bishnoi (2001) find that the heteroskedasticity adjusted  
variance-ratio test substantially rejected the random walk null hypothesis for Nifty 
and Sensex stock indices. Analyzing stock returns for a set of Asian economies, 
Chiang et al. (2000) discovered that most markets exhibit an autoregressive process, 
rejecting weak-form efficiency. Pandey (2003) concludes that extreme value volatil-
ity estimators are safe to utilize for calculating the volatility of liquid assets. The 
spectral shape studies on the BSE-100 between 1993 and 2001 found that the market 
was significantly inefficient for each sub-period in June 1996, but demonstrated 
efficiency at a somewhat lower level after reaching a high level from July to 
December 1999, probably because of the Dot com crisis (Samanta, 2004). 

Magnusson and Wydick (2002) analyze stock price behavior for developing 
economies and find that the African stock markets more strongly support the 
random walk hypothesis than other emerging stock markets. In the Indian context, 
Dhankar and Chakraborty (2005) perform a variance-ratio test on the Sensex 
series and conclude that the random walk hypothesis is violated. The study creates 
a model for predicting future returns to the Sensex using the ARIMA process, 
indicating that the random walk model may not be appropriate to explain stock 
behavior. Noda (2006) uses a Time-Varying model to measure market efficiency 
and finds that the degree of market efficiency changes over time and keeps on 
evolving among stock markets. Omran et al. (2006) examine the validity of the 
random walk hypothesis and confirm that the TA100 stock market in Israel pro-
vides more evidence for the hypothesis than other markets in the sample. Mahmood 
et al. (2010) investigate the impact of the 2008 financial crisis on the efficiency of 
the Chinese stock market and conclude that the stock market is weakly efficient, 
and the global financial crisis had little to no effect on its efficiency. Sharma and 
Seth (2011) analyze the impact of the 2008 financial crisis on stock market effi-
ciency in India and concluded that there was no significant difference in market 
efficiency between both periods. Period 1 refers to the time before the 2008 finan-
cial crisis, while Period 2 corresponds to the 2008 financial crisis period. However, 
efficiency had marginally improved in Period 2 (during the 2008 financial crisis) 
compared to Period 1 (before the 2008 financial crisis), presenting an opportunity 
for additional income in the Indian market.
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Sonje et al. (2011) compare the findings from the Croatian market with those 
from the established US equities market to supplement traditional statistical 
testing with the evaluation of a specified trading rule (trading system) (USA). The 
investigation concludes that the system outperforms the CROBEX1 not only in 
terms of return but also involves less risk. Mallikarjunappa and Dsouza (2013) 
conclude that the Indian market is not efficient and has been slow to react to public 
information. Mackey and Bacon (2017) test market efficiency by analyzing the 
reaction of stock prices to stock repurchases and issuances and find that the market 
is semi-strong form efficient with respect to these announcements. Fahmy (2017) 
checks the validity of AHM and finds that the market is inefficient most of the 
time. The COVID-19 pandemic has contributed to a global economic crisis, 
affecting financial markets. Baker et al. (2020) calibrate the first- and second-
moment aspects of the COVID-19 shock and find an implied contraction in US 
real GDP. Lalwani and Vedprakash (2020) found that the COVID-19 situation 
worsened stock market inefficiencies. Monetary policy choices and travel limita-
tions during the pandemic have a significant impact on price shifts in stock 
markets across all countries (Ozili & Arun, 2020). 

Ozkan et al. (2021) investigated the impact of COVID-19 on stock market effi-
ciency in six developed economies and found that all six markets deviate from 
market efficiency during the pandemic. The impact of COVID-19 on the financial 
system has been significant. The pandemic has led to market volatility, stock market 
overreactions, and corrections over time (Chen et al., 2020). According to Ashraf 
(2020), Mishra et al. (2020), and Yilmazkudey (2021), the stock market responds 
fast to the COVID-19 outbreak and returns drastically decreased as COVID-19 case 
numbers increase. Shankar and Dubey (2021) conclude that the stock market perfor-
mance in terms of average returns declined due to the outbreak of COVID-19, but 
the volatility index does not significantly affected. As per Pillai and Pillai (2021), 
there are numerous opportunities to earn abnormal profits in each of the Nifty 50 
Index shares throughout COVID-19. The sector-wise analysis shows that the 
Insurance sector is the most inefficient during the period. Varma et al. (2021) show 
that abnormal returns are noticed on many days before and after the occurrence of 
the pandemic and three models, that is, the Constant Returns Model, Market 
Adjusted Model, and Market Model show positive AARs (Average Abnormal 
Return) on most of the days. They conclude that a shock similar to COVID-19 can 
cause a sudden and large decline in stock market returns, and pose an existential 
threat to the financial sector due to the possibility of extreme downturns in its stock 
prices. Tadoori and Vadithala (2022) analyze the efficiency of 44 major stock 
exchanges for 15 months using the Hurst exponent and Variance Test ratio to test 
whether they move randomly (Efficient Market Hypothesis, EMH) or whether they 
are adaptive in nature and they conclude that the market is adaptive. The author 
concludes that the COVID-19 pandemic impacts the efficiency of stock markets 
globally, and investors face increased risk and uncertainty when making investment 
decisions. Ammy-Driss and Garcin (2023) analyze the US, Asian, and Australian 
indices using two efficiency indicators: the Hurst exponent and the memory param-
eter of fractional Levy stable motion. They conclude that the US indices show a 
strong loss of efficiency while Asian and Australian indices are less affected. 
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While numerous studies have been conducted on the effects of COVID-19 on 
stock markets across the world, there exists a specific gap in the literature on the 
impact of the pandemic on the Indian stock market. The few studies that have been 
conducted on India suggest that the market is not significantly affected by the 
pandemic, but there is a lack of research on sector-wise analysis. Therefore, more 
research is needed to understand the pandemic’s impact on the Indian stock market 
and sectoral efficiency 

While numerous studies have been conducted on the effects of COVID-19 on 
stock markets across the world, there is still a gap in the literature on the impact of 
the pandemic on the Indian stock market. The few studies that have been con-
ducted on India suggest that the market is not significantly affected by the pan-
demic, but there is a lack of research on sector-wise analysis. Therefore, more 
research is needed to understand the pandemic’s impact on the Indian stock market 
and sectoral efficiency. 

Data and Methodology

In this study, we employ daily closing prices of various stock market indices, 
including BSE SENSEX and sectoral indices, to examine their behavior before 
and during the COVID-19 pandemic. Our objective is to find out whether the 
stock market efficiently reflected information or demonstrated signs of inefficiency 
during these two distinct periods.

To have a comparative perspective, the time period is taken for prepandemic 
and during the pandemic period as:

Period 1: February 15th, 2018 to February 14th, 2020.
Period 2: February 17th,  2020 to February 15th, 2022.

On the basis of relevance and contribution to the Indian economy and its growth, 
seven sectors have been identified. Accordingly, their indices have been consid-
ered as mentioned in Table 1. 

Log returns are used in the analysis as changes in them can be directly inter-
preted as percentage changes in stock prices. Additionally, log returns tend to 
produce data that is more normally distributed, which improves the accuracy of 
statistical analysis. This method also helps stabilize the data, making it more suit-
able for further analysis. 

The variable of interest is

			   ln
P
P
t

t−1
� (1)

Various statistical tests are used to ensure a robust analysis of the stock market data. 
The Augmented Dickey–Fuller (ADF) and Phillips–Perron (PP) tests examine 
stationarity, providing insights into the stability of the time series data. Auto 
Correlation Function (ACF) is employed to detect serial correlation, revealing 
patterns in how the data relates to its past values. Finally, the variance-ratio test 
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Table 1.  Variable Description.

Sector Index Symbol Basis

Automobile S&P BSE AUTO INDEX AUTO More than 7% contribution 
in the Indian GDP

Capital Goods S&P BSE CAPITAL 
GOODS

CG Accounts for more than 
12% share in manufacturing

Financial 
services

S&P BSE FINANCIAL 
SERVICES

FS India has emerged as one of 
the fastest growing fintech 
markets in the world with 
a market size estimated at 
$150 billion by 2025

Healthcare S&P BSE HEALTH  
CARE

HC Surge in demand of 
healthcare services, 
increased focus on biotech 
and pharma companies for 
vaccines

Industrials S&P BSE INDUSTRIALS IND Contributes 27.5% share in 
Indian GDP

Information 
Technology

S&P BSE INFORMATION 
TECHNOLOGY

IT Contributed 7.4% in Indian 
GDP

Realty S&P BSE REALTY RY 2nd largest employment 
generator, Indicator of 
Property Market Trends

Overall Index BSE SENSEX SENSEX –

evaluates the random walk hypothesis, helping in understanding whether stock 
returns follow a predictable pattern. Together, these methods contribute to a 
comprehensive and reliable examination of the Indian stock market.

Unit root tests are used to test for the stationarity of time series data. Nonstationary 
data can lead to unreliable and inaccurate forecasts as well as spurious relationships 
that can mislead interpretations of correlations and causations. The most popular 
unit root tests used to test stationarity are the ADF test and the PP test. Both tests use 
the existence of a unit root as the null hypothesis. The ADF test accounts for serial 
correlation and heteroscedasticity in the error term by including lagged differences 
of the dependent variable (Δyt) in the regression equation. The lag length is deter-
mined using information criteria such as AIC or BIC.

The null and alternate hypotheses for the ADF test are:

H0: � The time series contains a unit root (that it is nonstationary and follows a 
random walk).

H1: � The series does not contain a unit root (that it is stationary).

The PP is a modified version of the Dickey–Fuller (DF) test and addresses some 
of its limitations. It does not require the selection of a lag length, rather uses a 
nonparametric method to correct for autocorrelation. It adjusts the test statistic by 
modifying the test equation with a correction factor based on the estimates of the 
long-run variance of the time series.
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where Pt  is the natural logarithm of the price index at time t, n is a constant, a and 
b are parameters to be estimated, and ft  is the error term. Equation 2 includes only 
the constant term, whereas Equation 3 contains a constant term n and a linear 

trend term � t T��
�
�

�
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�

1

2
. 

The hypotheses of PP tests are: 

H0: � Presence of unit root in the series
H1: � Unit root is not present in the series (stationary)

ACF measures the correlation between a time series and its past values. The ACF 
measures the correlation between a time series and its own lagged values. In other 
words, it measures how closely the values of a time series are related to their own 
previous values at different time lags.

The ACF is calculated using:

	 � k
t k

T
t t k

t

T
t

r r r r

r r
�

�� � �� �
�� �
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�

�
�
1

1

2
� (4)

where:

•	 rt  = data set sorted by ascending date
•	 rt  – k = Same data set as above but just shifted by k units
•	 r_ = The average of the original data set

Variance-ratio test, also known as the “F-ratio test” or F-test is used to test for 
differences in the variances of two populations based on random samples drawn 
from them. There are many ways of testing the random walk hypothesis, but the 
variance ratios are considered as the most powerful. It tests if the increments of a 
time series are uncorrelated over time implying that future price changes cannot 
be predicted from past price changes. The random walk hypothesis suggests that 
price changes are independent of one another and have a constant variance thereby 
implying that price changes are unpredictable.

The test is based on the property of the random walk process, namely that the 
variance of the random walk increments must be a linear function of a time inter-
val (q). That is, when returns are uncorrelated over time, the variance of the 
q-period return should be q times of the variance of the 1-period return. If a 
researcher finds that the ratio is significantly different from one, then he can con-
clude that stock prices do not follow a random walk. Mathematically, the variance 

ratio (VR)(q) is calculated as VR q
Var R
q X Var R

q� � �
� �
� �1
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where Rq is the return over q periods and R1 is the return over one period.
The null and alternate hypotheses are:

H0: � the time series follows a random walk which implies that VR(q)=1 for  
all k.

H1: � the time series does not follow a random walk which implies that VR(q) is 
significantly different from 1

Numerous studies such as Poterba and Summers (1988), Cochrane (1988), Fama 
and French (1988), Lo and MacKinlay (1988), Liu and He (1991), Hoque et al. 
(2007), and Mobarek and Fiorante (2014) have used the variance-ratio test to 
investigate the EMH. Lo and MacKinlay (1988) test the random walk hypothesis for 
weekly stock market returns for the period 1962–1985 for the US market using 
variance estimators and strongly rejected it. Significant improvements, through 
multiple variance ratios (Chow & Denning, 1993), automatic variance ratios (Choi, 
1999), wild bootstrap tests (Kim, 2006); sign and rank tests (Wright, 2000) 
followed. Ayadi and Pyun (1994) argue that the variance ratio has more appealing 
features than other procedures. Campbell et al. (1997) argue that the use of 
overlapping (as opposed to nonoverlapping) q-period returns in estimation gives a 
more efficient estimator and results in a more powerful test. 

Lo and MacKinlay’s equation under the homoscedastic random walk  
hypothesis is 

	 � � � �� �� � �� � �� ��

�
�

�

�
�T k A N

k k
k

� 1 0
2 2 1 1

3~
, � (5)

Lo and MacKinlay’s equation under heteroscedastic random walk hypothesis is
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These methodologies are instrumental in investigating whether the Indian stock 
market efficiently reflected information during stable and volatile periods, whether 
it adhered to a consistent trend, and if there were indications of market inefficiency 
or mean reversion. The subsequent sections present and discuss the results of these 
analyses.
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Empirical Analysis and Discussion

Figure 1 depicts the movements in the aforementioned indices in both periods, 
respectively.

Table 2 presents the summary of descriptive statistics for both Period 1 and 
Period 2, respectively.

The descriptive statistics for the Indian stock market during the pre-COVID 
(Period 1) and during COVID (Period 2) provide valuable insights into the  
behavior of the stock market during these periods.

(a)

(Figure 1 continued)
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Figure 1.  Indices Movement during (a) Period 1 and (b) Period 2.

(b)

(Figure 1 continued)

During Period 1, the daily mean returns range from 0.07% for IT to −0.06% for 
Auto. However, the median returns are mostly zero or negative, except for IT and RY, 
indicating that the returns are heavily influenced by a few outliers. The standard devia-
tion is also relatively low, ranging from 0.0088 for Sensex to 0.0159 for Realty, which 
suggests that the market was relatively stable during this period. The skewness and 
kurtosis values for most sectors are positive. The Jarque-Bera (JB) test statistics across 
all sectors is very high, indicating that the distribution of returns is nonnormal.



T
ab

le
 2

. 
D

es
cr

ip
tiv

e 
St

at
is

tic
s.

(a
) 

Pe
ri

od
 1

 

A
U

T
O

C
G

FS
H

C
IN

D
IT

R
Y

SE
N

SE
X

N
49

4
49

4
49

4
49

4
49

4
49

4
49

4
49

4
M

ea
n

−
0.

06
%

−
0.

02
%

0.
04

%
0.

01
%

−
0.

05
%

0.
07

%
0.

00
%

0.
05

%
M

ed
ia

n
−

0.
08

%
−

0.
10

%
0.

05
%

0.
01

%
−

0.
06

%
0.

11
%

0.
07

%
0.

00
%

M
ax

im
um

9.
85

7.
93

7.
25

4.
21

6.
76

4.
80

5.
47

5.
00

M
in

im
um

−
3.

88
−

4.
79

−
3.

80
−

3.
53

−
3.

94
−

7.
01

−
7.

82
−

2.
00

St
an

da
rd

 d
ev

ia
tio

n
0.

01
34

0.
01

23
0.

01
10

0.
01

00
0.

01
16

0.
01

12
0.

01
59

0.
00

88
Sk

ew
0.

85
15

1.
07

23
0.

68
12

0.
00

19
0.

80
48

−
0.

38
25

−
0.

31
25

0.
49

44
K

ur
to

si
s

9.
39

86
9.

02
95

8.
22

04
3.

93
04

6.
88

90
6.

96
16

4.
69

97
5.

39
19

JB
 t

es
t

90
2.

42
9

84
2.

97
19

59
9.

14
55

17
.8

19
7

36
4.

63
73

33
5.

08
30

67
.5

04
8

13
7.

87
86

p 
va

lu
e

.0
00

0
.0

00
0

.0
00

0
.0

00
0

.0
00

0
.0

00
0

.0
00

0
.0

00
0

(b
) 

Pe
ri

od
 2

A
U

T
O

C
G

FS
H

C
IN

D
IT

R
Y

SE
N

SE
X

N
49

7
49

7
49

7
49

7
49

7
49

7
49

7
49

7
M

ea
n

0.
09

%
0.

12
%

0.
08

%
0.

09
%

0.
13

%
0.

16
%

0.
10

%
0.

08
%

M
ed

ia
n

0.
00

%
0.

16
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

0.
00

%
0.

00
%

M
ax

im
um

10
.0

0%
7.

24
%

9.
00

%
9.

00
%

5.
00

%
8.

00
%

9.
00

%
9.

00
%

M
in

im
um

−
13

.0
0%

−
14

.9
4%

−
13

.0
0%

−
8.

00
%

−
14

.0
0%

−
9.

00
%

−
11

.0
0%

−
13

.0
0%

St
an

da
rd

 D
ev

ia
tio

n
0.

01
91

0.
01

71
0.

01
65

0.
01

44
0.

01
60

0.
01

78
0.

02
35

0.
01

65
Sk

ew
−

0.
63

73
−

1.
69

09
−

1.
23

31
−

0.
25

26
−

1.
99

61
−

0.
28

21
−

0.
34

90
−

1.
23

31
K

ur
to

si
s

10
.6

51
3

17
.4

44
8

15
.6

79
2

10
.3

20
5

15
.4

88
4

8.
03

68
5.

29
05

15
.6

79
2

JB
 t

es
t

1,
24

5.
96

70
4,

55
7.

66
00

3,
45

5.
05

70
10

.3
20

5
3,

55
9.

71
90

53
1.

95
26

11
8.

72
76

3,
45

5.
05

7
p 

va
lu

e
.0

00
0

.0
00

0
.0

00
0

.0
00

0
.0

00
0

.0
00

0
.0

00
0

.0
00

0



12		  BIMTECH Business Perspectives 

During Period 2, the daily mean returns are positive, ranging from 0.08% for 
Sensex to 0.16% for IT. However, the median returns are mostly zero, except for 
CG. The standard deviation is slightly higher than in Period 1, ranging from 
0.0144 for healthcare to 0.0235 for Realty, which suggests that the market has 
been more volatile during this period. The skewness values for most sectors are 
negative, indicating that the distribution of returns is skewed to the left. The kur-
tosis values for most sectors are higher than values in Period 1, indicating that the 
distribution of returns has fatter tails. This implies that there are more extreme 
events during Period 2. 

During the prepandemic period, the Indian stock market exhibits characteris-
tics consistent with relative stability. For example, sectors like IT and Realty show 
modest daily mean returns and lower volatility, as indicated by their standard 
deviations in Table 2a. The low standard deviations (e.g., 0.0112 for IT) suggest a 
market environment where returns are more predictable, aligning with the EMH. 
Positive skewness in sectors like IT and Realty indicates that extreme positive 
returns are more frequent, which can be attributed to the stable macroeconomic 
conditions and a steady flow of information, reducing the likelihood of large nega-
tive surprises.

In stark contrast, the postpandemic period (Table 2b) is characterized by height-
ened volatility across all sectors, with significantly higher standard deviations (e.g., 
0.0178 for IT). This shift reflects the increased uncertainty and market stress caused 
by the pandemic. Notably, sectors like Healthcare and Industrials, which one might 
expect to be more stable during a health crisis, also exhibit increased volatility, high-
lighting the pervasive nature of the impact of the pandemic.

The negative skewness in most sectors during this period indicates that the 
market is more prone to extreme negative returns, a common characteristic during 
financial crises. This can be linked to behavioral finance theories, where investor 
panic and irrational behavior exacerbate market downturns.

The result of ADF and PP tests for the log returns of the eight sectors of the 
Indian stock market for Period 1 and Period 2 are presented in Table 3. 

In Period 1, p values of all variables <5%, which indicates strong evidence 
against the presence of a unit root and in favor of stationarity for all sectors at any 
level of significance. This suggests that all sectors in Period 1 follow a stationary 
process and tend to revert to a long-term trend.

In contrast, for Period 2, p value of Sensex >5% which indicates that we failed 
to reject the null hypothesis of a unit root. This suggests that Sensex during the 
COVID-19 pandemic have nonstationary behavior and follows a trend, which 
could be due to structural changes or shocks in the economy. However, for all 
other sectors, we can conclude that indices follow the stationary process and do 
not follow a random walk process even during the pandemic. 

During Period 1, the market displayed characteristics consistent with weak-form 
efficiency. The stationarity of returns (as shown by the ADF and PP tests in Table 3) 
suggests that prices reflect available information efficiently, and the market operates 
under conditions close to equilibrium. This is in line with Fama’s classification  
of efficient markets, where prices fully incorporate historical information, and  
any deviations are quickly corrected. The postpandemic period challenges this  
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efficiency, particularly with the Sensex failing to reject the unit root hypothesis, indi-
cating nonstationarity. This suggests that the market is unable to fully absorb and 
reflect new information, possibly due to the sheer scale and unpredictability of the 
pandemic. The presence of nonstationarity in Sensex indicates that the market is 
influenced by external shocks, leading to persistent deviations from the equilibrium.

Table 4 contains the value for variance ratio of the log returns series of indices 
using the intervals q = 2, q = 4, q = 8, and q = 16 under both the homoscedastic 
assumption and heteroscedastic assumption. The VR at lag q is defined as the ratio 
between (1/q)th of the q-period return (or the qth difference) to the variance of the 
one-period return (or the first difference). Hence, for the random walk process, the 
variance computed at each individual lag interval q (q = 2, 4...) should be equal to 
unity. q value should be long enough to capture any significant dependencies or 
nonconstant variance in returns, but not so long that the test becomes too sensitive 
to noise and it is customary to examine the VR statistics for several q values. The 
value of q depends upon the frequency of the data, time period, and volatility. 
Since the frequency of data is daily and the length of the time period is 2 years, 
therefore we have chosen q = 2, 4, 8, and 16.

When the variance ratio becomes equal to 1, it means the stock return holds 
true about the random walk hypothesis. If the value of variance ratio is less than 
1, negative autocorrelation arises, and if it is greater than 1, positive autocorrela-
tion takes place. In both, Period 1 and Period 2, the variance-ratio values of all 
indices in these indices are below one and they decrease as the interval q increases. 
It indicates a negative serial correlation in the returns and potential mean rever-
sion. In a random walk, prices or returns are expected to have a larger variance 
over longer time intervals due to the cumulative effects of random price changes. 
If the result is less than one, it could suggest that the observed variance is not 
behaving as expected under the random walk assumption. There is an exception in 
q = 16 in Period 2 of BSE SENSEX, where the value is more than 1, that is, 1.069.

According to Table 4a, in Period 1, all the sectors apart from Healthcare and 
Industrials have p value < 5%, under both homoscedastic and heteroscedastic 
assumptions. Since the p value is less than the significance level, the null hypothesis 
can be rejected. A small p value indicates that the observed variance ratio is unlikely 
to occur if the random walk hypothesis is true. In the situation of rejection of the null 
hypothesis, the test indicates that the series are not following a random walk, thus 
indicating market inefficiency. The Z-statistics are not negative in all cases of q. The 
mean reversion observed during the prepandemic period, as evidenced by variance 
ratios, aligns with the EMH. Under EMH, prices are expected to follow a random 
walk, but the presence of mean reversion indicates that prices occasionally deviate 
from their intrinsic value but eventually revert, maintaining long-term market effi-
ciency. This behavior can be theoretically justified by the notion that during stable 
periods, markets tend to self-correct quickly, and any inefficiencies are short-lived. 
The low p values associated with variance ratios suggest that the random walk 
hypothesis can be rejected, reinforcing the idea that the market was relatively effi-
cient but still exhibited some degree of predictability.

According to Table 4b, in Period 2, all the sectors have p value < .05, under 
both homoscedastic and heteroscedastic assumptions, except BSE Sensex. Hence, 
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the null hypothesis can be rejected for all sectors other than BSE Sensex. Therefore, 
only BSE Sensex follows the random walk theory in Period 2 and no other sectors. 
The postpandemic period presents a deviation from the theoretical EMH frame-
work. The nonstationarity and increased variance ratios observed during this 
period suggest that the market is not following a random walk. This could be 
attributed to behavioral finance factors such as investor overreaction, herding 
behavior, and increased risk aversion during crises, which lead to prolonged devi-
ations from the mean and reduce market efficiency. The positive variance ratio in 
Sensex at q =16 (Table 4b) during Period 2, exceeding 1, indicates positive auto-
correlation, where past returns influence future returns. This is contrary to the 
random walk theory and suggests that during the pandemic, the market was more 
prone to trends, likely driven by structural shifts and sustained uncertainty.

The resilience observed in sectors such as Healthcare and Industrials during the 
pandemic, despite the overall market volatility, is attributed to sector-specific 
demand dynamics. For instance, the healthcare sector likely experienced increased 
demand for medical products and services, which served as a buffer against the 
broader market downturn. Nevertheless, the increased kurtosis and skewness in 
these sectors suggest that while being resilient, these were still subject to extreme 
market movements. This highlights the complex interaction between sector- 
specific factors and the broader market dynamics during the pandemic. As 
reflected in Table 4, these sectors did not conform to the random walk hypothesis 
but instead showed evidence of mean reversion. This indicates that despite expe-
riencing short-term volatility, there was an underlying tendency for returns to 
revert to a long-term trend. Further, the observed nonstationarity in the Sensex 
during the pandemic emphasizes the significant impact of structural changes and 
shocks on market dynamics. The pandemic triggered widespread disruptions, 
including shifts in consumer behavior, supply chain interruptions, and unprece-
dented government interventions, which likely contributed to a breakdown in 
standard market mechanisms, causing returns to diverge from their long-term 
trends, as observed in the nonstationarity.

Conclusion

The research findings indicate that the behavior of the Indian stock market, as 
represented by various sectors and the Sensex index, is different between Period 1 
and Period 2. During Period 1, the market exhibits relatively stable and normally 
distributed returns, while Period 2 is marked by increased volatility, and the 
presence of extreme events, likely influenced by the COVID-19 pandemic. 

Overall, the descriptive statistics suggest that the Indian stock market is rela-
tively stable during Period 1 but becomes more volatile and nonnormal during 
Period 2. The COVID pandemic plays a significant role in this change, as it has a 
major impact on the global economy and financial markets. The Indian stock 
market crashes on March 12, 2020, after the WHO declares COVID-19 a global 
pandemic. This is the biggest single-day decline in the stock market’s history. 
Investors worried about the economic impact of the pandemic, sell their shares, 
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which causes the stock market to fall. Many sectors experience large swings in 
returns, with some sectors (such as IT and Realty) experiencing significantly 
higher returns than others (such as Healthcare and Industrials). It is also worth 
noting that the maximum and minimum returns for all sectors were higher and 
lower, respectively, during Period 2 than during Period 1. The unit root tests reveal 
that in both periods, most sectors follow a stationary process and exhibit random 
walk behavior, indicating a lack of long-term trends. However, the Sensex index 
in Period 2 shows evidence of nonstationarity, potentially due to structural changes 
or shocks in the economy. The variance-ratio tests provide insights into the serial 
correlation and potential mean reversion of stock price returns. Most sectors in 
both periods exhibit negative serial correlation, suggesting a tendency for mean 
reversion and a negative relationship between past and future returns. However, 
the results vary for certain sectors, (such as HealthCare and Industrial), where the 
evidence for random walk behavior is stronger.

These findings have implications for investors and policymakers, highlighting 
the need to consider the differing behavior of sectors over time and the impact of 
structural changes or shocks on market dynamics. The study investigates the 
impact of the COVID-19 pandemic on the Indian stock market through various 
lenses. First, it examines sectoral dynamics by analyzing the behavior of different 
sectors during both the prepandemic period of stability and the subsequent volatile 
phase, thus, guiding for sector-specific investment strategies. Second, the study 
assesses market efficiency using statistical measures, such as the variance-ratio 
methodology, to understand how quickly and accurately asset prices reflect avail-
able information, helping investors make more informed decisions. Additionally, 
it provides insights to assist investors in making informed decisions by analyzing 
market behavior and identifying potential mean reversion or serial correlation in 
stock returns and to comprehend market dynamics during periods of economic 
challenges, recognizing the impact of structural changes or shocks on market effi-
ciency. This would allow investors to identify opportunities for strategic invest-
ments or to mitigate risks during periods of economic uncertainty. The study 
contributes to the existing literature by focusing on a sector-wise analysis of the 
Indian stock market during the pandemic, addressing a gap in current research. 
While earlier financial crises may have shown limited influence, the unprece-
dented nature of the COVID-19 crisis has introduced substantial variations in 
market efficiency, suggesting that the pandemic has had a more pronounced effect 
on the stock market in India compared to previous financial downturns. This 
accentuates the significance of considering the specific circumstances and charac-
teristics of each crisis when assessing its impact on financial markets. However, it 
is important to note that these insights are based on the specific data and method-
ology employed in the research article. Further studies and analysis may provide 
additional insights into the efficiency and behavior of the Indian stock market.
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