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Abstract. The study examines the market efficiency, multi-dimensions of liquidity, and their intercon-
nectedness in the emerging Indian stock market. In contrast to the existing literature, the current study
aims to fill the gap by testing market liquidity considering multi-dimensions such as depth, breadth,
immediacy, tightness, and resilience. Second, the study used a battery of tests to determine efficiency, in-
cluding the Ljung and Box, the runs test, the Bartels test, Variance Ratio, and the BDS tests. To the best
of the authors’ knowledge, this is also the primary study to assess how market efficiency and liquidity are
related in the Indian equity market. The results of the study show that during the pandemic, the Indian
stock market was proven to be efficient, suggesting that there are no abnormal returns. Moreover, the
research demonstrates that during the COVID-19 pandemic, large volumes of securities were traded
quickly and at a lower price effect, but with higher trading costs for completing a market transaction.
However, it is worth noting that increased liquidity equates to greater efficiency, while lower liquidity
equates to inefficiency. The study has underlined the most significant implications for policymakers,
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market regulators, investors and other stakeholders who are monitoring the asset allocations and risk
management.

Keywords: COVID-19, market liquidity, efficiency, Indian stock market, multi-dimensional approach,
country lockdown

1. Introduction

Since the beginning of 2020, the ongoing COVID-19 pandemic has slowed the global
and national economies (Goodell, 2020; Ozili & Arun, 2020; Chowdhury et al., 2021;
Khan etal,, 2021, Su et al,, 2021). The novel coronavirus has triggered an infectious dis-
ease crisis worldwide, resulting in the loss of human lives and other tangible and finan-
cial losses. To limit the spread of the virus, governments around the world have imple-
mented several containment measures, including workplace and school closures, public
event cancellations, travel restrictions, home isolations, quarantines, social distancing,
and mask wear (Hale et al., 2020; WHO, 2020). However, this endeavor has resulted in
a substantial global economic downturn (Ashraf, 2020; Baker et al., 2020; Janiak et al.,
2021). The entire economic climate and operational activities become depressed with
the outbreak and the growth in COVID-19 cases over time. In particular, hysteria has
disrupted the market by preventing customers and businesses from engaging in normal
consumption patterns.

The initial wave of the COVID-19 pandemic (early 2020) sparked alarm and com-
pelled the temporary closure of nearly all economies. However, various economies are
particularly more vulnerable to the second wave of pandemic (early 2021). The first oc-
currence of infection in India was reported on January 30, 2020, as a result of an over-
seas connection. Despite having the world’s second-largest population and inadequate
health-care infrastructure, India had fared well in its initial struggle against COVID-19
compared to countries that are significantly more developed and equipped. However,
the scenario is totally disastrous, and it had spread to become a terrifying pandemic
during its second hit. The second wave of coronavirus was spreading like a tsunami,
and COVID-19 cases in India had surpassed 15.9 million as of April 239, 2021, with
185,000 deaths. As a result, this invasion has resulted in a large number of afflicted peo-
ple and, unfortunately, a high fatality rate.

Big events such as natural disasters, disease outbreaks, and political upheavals in-
fluence market conditions. With the onset of COVID-19, several studies have iden-
tified adverse stock reactions, surge in market volatility, higher systematic risk, and
decreased market liquidity and stability (Al-Awadhi et al., 2020; Ashraf, 2020; Zhang
et al,, 2020; Baig et al,, 2021). It is quite evident that investors are considered ratio-
nal, fully informed, and base their investment decisions on publicly available informa-
tion under normal circumstances. However, a crisis like COVID-19 can cause market
overreaction, causing investors” decision-making processes to be disrupted. During a
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worldwide shock, informational market efficiency is critical for investors and other
market participants to make effective trading decisions and achieve profitable results.
Furthermore, liquidity is an essential indicator of market health because a liquid-
ity shortage can lead to a financial crisis (Munteanu, 2012) and market degradation
(Amihud et al., 1990).

Financial research has long focused on the stock markets in the aftermath of previ-
ous extraordinary extreme occurrences and catastrophes, such as the SARS pandemic
of 2002-2004, the global financial crisis of 2008, and the HIN1 virus (Dimitriou et al.,
2013; Peckham, 2013; Chang et al., 2020; Shehzad et al., 2020). In line with the idea,
the novel COVID-19 outbreak allows us to examine the two crucial dimensions, i.e.,
liquidity and efficiency, because these are the key policy areas that tend to be adverse in
challenging market conditions, such as crises and pandemics. Brunnermeier and Ped-
ersen (2009) argued that liquidity plays a vital role in market functioning during a fi-
nancial crisis. Notably, a lack of market liquidity impairs the ability to execute purchase
and sell transactions — potentially jeopardizing financial stability. Moreover, with the
outbreak of the COVID-19 pandemic, the argument over the validity of informational
market efficiency in financial markets has been reignited.

This research is essential for investors, market regulators, and policymakers to un-
derstand market liquidity and efficiency during intense turbulence like COVID-19.
Furthermore, emerging markets have more information asymmetry and less liquidity
(Hu & Prigent, 2019; Mdaghri et al., 2020; Yildiz, 2021). As a result, any unexpected
global economic shock that strikes emerging economies creates uncertainty and has a
detrimental influence on their financial markets (Tran et al., 2018).

We contribute to the literature in a number of different ways. First, as India is one
of the most important components of emerging economies, this article examines the
market efficiency of the Indian stock market during the pandemic. Second, several au-
thors point out the limitations of using a single measure or proxy to assess liquidity, i. e.,
there is no consensus over the ideal metric for gauging liquidity. Therefore, we used the
multi-faceted concept of liquidity, which encompasses five different multi-dimensions
of liquidity: depth, breadth, immediacy, tightness, and resilience. Further, there is a pau-
city of research regarding the connectedness of market liquidity and efficiency, thus,
in this study, the Efficient Market Hypothesis (EMH) is being tested on the returns of
several stocks that have been sorted for market liquidity.

The remainder of this research is outlined as follows. The literature is examined in
Section 2. Section 3 delves into the data and methodology. The empirical results are
reported in Section 4. Section S concludes the paper. Finally, Section 6 presents the
implications and future scope of research.
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2. Review of Literature

Major events such as financial crises, pandemics, and natural catastrophes have been
labeled as “black swan” events that have induced uncertainty in the financial markets
(Burch et al., 2016; Ahmad et al., 2021; Antipova, 2021; Yarovaya et al., 2022). Global
financial markets have been severely disrupted as the world deals with the enormous
economic and social instability caused by COVID-19. To put in another way, the stock
market has plummeted as a result of the economic slowdown caused by the COVID-19
outbreak (Topcu & Gulal, 2020; Chowdhury et al., 2021; Okorie & Lin, 2021; Sadiq
et al., 2021; Bannigidadmath et al., 2022; Chopra & Mehta, 2022; Nguyen & Nguyen,
2022).

It is evident that the uncertainty surrounding the COVID-19 cases, in particu-
lar, could serve as a warning to the financial markets and their participants about the
pandemic’s progression. Liu et al. (2020) investigated the impact of the Coronavirus
outbreak on 21 major stock markets. They found that equity markets fell precipitous-
ly following the pandemic, with the negative impact being more significant in Asian
countries than in other countries. Ozili and Arun (2020) investigated the impact of
Covid-19 on the global economy. They found that efforts to control the virus resulted
in the closure of corporate enterprises, business events, and global financial markets,
which halted the economies. Given the severity of the pandemic, Firzli (2020) and IMF
(2020b) marked this pandemic as “the Great Financial Crisis.” IMF (2020a) also stated
that the COVID-19 put the entire world into the biggest crisis of the century, even
worse than the 2007-2008 Financial Crisis.

Pandemics can cause extraordinary disruptions in the financial markets, affecting
stock market’s liquidity, volatility, and returns (Baker et al., 2020; Mdaghri et al., 2020).
With the commencement of the COVID-19 pandemic, financial markets have been in-
fluenced by panic and uncertainty, which has been mirrored in global equity markets
(Khan et al., 2020; Berberet al., 2021). Baker et al. (2020) concluded that stock market
volatility in the US peaked at its greatest level in history due to the outbreak. Zaremba
et al. (2020) found that COVID-19 has affected the financial market and resulted in
aberrant trading behavior, and destabilizing most of the financial markets. Mdaghri et
al. (2020) reported that the pandemic has reduced stock market liquidity in the MENA
region in terms of depth and tightness dimensions. Dev and Sengupta (2020) inves-
tigated the impact of Covid-19 on the Indian economy, concluding that the economy
decelerated due to the nationwide lockdown, global economic crisis, and concomitant
disruption of demand and supply networks.

Ozkan (2020) examined the impact of COVID-19 on the efficiency of six devel-
oped countries: the United States, the United Kingdom, Spain, France, Italy, and Ger-
many, using a wild bootstrap automated variance-ratio and the automatic portmanteau
test. The author found that during the COVID-19 pandemic, markets became more
inefficient, implying a higher likelihood of predictability and abnormal returns. Baig
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et al. (2021) concluded that the COVID-19-related lockout impairs the stability and
liquidity of the US stock market. Vasileiou (2021) investigated the efficiency of the
US stock market and found that the market was inefficient during the pandemic. The
Coronovirus Fear Index was also employed in the study, which demonstrated that fear
had a detrimental impact on the performance of the US stock market. Nguyen et al.
(2021) looked at the influence of the COVID-19 pandemic on the stock returns and
liquidity of the financial services industry in Vietnam. They discovered that as the CO-
VID-19 scenario worsens, stock returns and market liquidity suffer significantly. Using
the automatic variance ratio and portmanteau test, Bhatia (2022) looked into how the
pandemic affected the efficiency of the Indian stock market. The author came to the
conclusion that the Indian stock market displayed a divergence from market efficiency,
suggesting anomalous gains. Monga et al. (2021, 2022) tested different factor based
and optimization based investment strategies in the emerging Indian equity market and
found evidence of better risk-adjusted performance and diversification.

Despite several studies on the influence of COVID-19 on various economies, ge-
ographies, and sectors, research on emerging equity markets remains scarce. Also, the
related literature covers areas like return; volatility; proxies of liquidity such as depth
and immediacy. However, this study addresses the gap by examining multi-dimensions
of stock market liquidity: depth, breadth, immediacy, tightness, and resilience in the
emerging Indian equity market. This research further emphasizes the role of liquidity
as an important consideration for market efficiency. In other words, adequate liquidity
may be a critical condition for the Efficient Market Hypothesis; thus, our study com-
prises testing the linkage between market liquidity and efhiciency. Finally, our findings
add to current research on the market efficiency during the COVID-19 pandemic.

3. Data and Methodology

For this study, we chose 500 stocks from the NIFTY 500 index of the NSE (National
Stock Exchange) of India. However, we used a dataset of 485 stocks available during the
study period of January 30, 2020-December 28, 2021. This time span encompasses
both when India first reported a COVID-19 case and when cases began to decline amid
the devastating second wave of the pandemic. All the daily data on closing share prices,
the number of shares outstanding, trading volume, bid and ask prices were retrieved
from Bloomberg. The daily return for the stock is calculated as follows:

R,=InP,~InP_, (1)

where R, is the daily stock return at time t; [nP, and InP, | are the natural logarithm of
the closing price at time t and t — 1 respectively.
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3.1 Framework of the Study

Figure 1
Model for Testing Market Liquidity and Efficiency

Tightness

. Ljung-Box
(Relative Quoted Spread-RQS)

Immediacy Bartel Test
(Coefficient of Elasticity of Trading-
CET)
Runs Test
Depth

Stock Universe NSE 500 and five quintiles of stocks
Kdyuaniyy 19)[.11],\1 10J PAISI],

(Share Turnover-ST)

Automatic Variance Ratio Test

Breadth
(Amihud Illiquidity Ratio)

based on depth ratio (Share Turnover)

Tested for Market Liquidity

Resilience
(Market Efficiency Coefficient-MEC) BDS Test
Multi-Dimensions of Liquidity Stock Universe Market Efficiency Tests

3.2 Multi-dimensions of Liquidity

The nature of market liquidity has been conceptualized variably in the literature (Sarr
& Lybek, 2002; Bhattacharyaet al., 2019; Diaz & Escribano, 2020; Naik et al., 2020;
Naik & Reddy, 2021; Le & Gregoriou, 2020), and hence measuring market liquidity
accurately was a difficult issue for previous studies. It is observed from the previous
literature that there is no consensus to quantify liquidity, and as a result, various au-
thors employed different measures for the same. Therefore, given the heterogeneous
characteristics of market liquidity, we used a multi-dimensional approach proposed by
Sarrand Lybek (2002) to measure market liquidity, which encompasses the five dimen-
sions: depth, tightness, immediacy, breadth, and resilience. The proxies to represent
various dimensions are listed below.

Tightness: It is a characteristic of transaction costs that is represented by the dif-
ference in ask and bid prices. To accomplish so, we used the Closing Percent Quoted
Spread (CPQS), which was developed by Chung and Zhang (2014). It is calculated
using daily closing bid-ask prices and is recognized as the most widely utilized proxy
measure for the effective bid-ask spread by previous studies (Fong et al., 2017; Diaz &
Escribano, 2020; Le & Gregoriou, 2020; Naik et al., 2020).
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Ask Priceir —Bid Pricex

Relative Quoted Spread ( RQS )=
( ) (Ask Price: + Bid Pricen) /2

(2)

Immediacy: It refers to the simplicity and speed with which the process of trade
can be well-accomplished and settled (Tripathi et al., 2019). It displays the settlement
structure, coherence of trading systems, and the speed at which orders are executed.
In other words, it relates to the amount of time both parties will need to complete the
stated quantity of a security at the agreed-upon price.

To quantify market immediacy, Wanzala (2018) and Naik et al. (2020) used the
Coefficient of Elasticity of Trading (COE), which accurately portrays the speed with
which a trade is executed. The following formula is used to calculate it:
%AT

Coefficient of Elasticity of Trading (CET) =~ UAP
0

(3)

where, %AT and %AP represent the percentage changes in daily trading volume, and
closing price, respectively.

Depth: It demonstrates the market’s ability to accommodate a vast number of or-
ders to maintain stock price equilibrium. In this approach, the number of stocks traded
in the entire market is critical for the survival of a deeper market (Naik et al., 2020). It
is calculated using Equation 4:

Share Turnover (5‘ T ) = Z{O): (4)

where, VO, and SO, represents the volume of stocks and shares outstanding at time ¢,
respectively.

Breadth: It refers to the capacity of the market to seamlessly facilitate the trading
of a certain amount of securities without significantly impacting their share prices. In
analyzing the dimension of breadth, we utilize the Amihud Illiquidity Ratio, which was
proposed by Amihud (2002 ) and was considered the best price impact metric by earlier
studies (Diaz & Escribano, 2020; Le & Gregoriou, 2020; Naik et al., 2020). This ratio
shows how the price of a security changes when its volume changes. It is calculated as
follows:

Amihud Illiquidity Ratio =
Vol:

(5)

where R, stands for absolute return on day t for stock i, and Vol, represents Volume
value.

Resilience: It is a market characteristic in which new trade orders flow quickly to fix
trading imbalances, and prices tend to revert to intrinsic value. Hasbrouck and Schwartz
(1988) suggested the Market Efficiency Coefficient (MEC) as a way to discern short-
term price changes from long-term price changes, i. e., the variances of two returns
with distinct time duration. Following Sarr and Lybek (2002) and Bhattacharyaet al.

12



Reema Monga, Deepti Aggrawal, Jagvinder Singh.
Assessment of Stock Market Liquidity and Efficiency: Evidence from an Emerging Country

(2019), we considered five day-returns as a longer period and daily returns as a short
term, and thus T equals S for our study. In efficient liquid markets, the statistic is close
to one, but large deviations from one indicate a lack of liquidity. The following formula
is used to compute MEC:

Market Efficiency Coefficient= Long period log return variance

TxShort period log return variance (6)

where T stands for the number of short periods within each longer period.

3.3 Testing of Efficient Market Hypotheses

The study of EMH, as proposed by Fama (1970), is a critical concept in finance. An
efficient market is one in which asset values are not predictable since the prices already
represent the information and quickly respond to any new information.

In the current study, the analysis of EMH has been carried out with a battery of tests
(Urquhart, 2016) including the Ljung and Box test, runs test, the Bartels test, the Vari-
ance ratio test, and the BDS test.

The weak-form efficiency has been examined using two hypotheses, which are as
follows:

H,: Return series follows a random walk, i. e., market is weak-form efficient.
H,: Return series does not follow a random walk, i. e, market is weak-form inefficient.

The autocorrelation test is a useful and accurate tool for determining the independ-
ence of a set of random variables, with a null hypothesis of no correlation (p = 0). Sta-
tistically, positive autocorrelation is indicated by p > 0, and negative autocorrelation
is shown by p < 0. If autocorrelation exists, returns are influenced by their preceding
values. However, when the returns are independent, the series shows no signs of au-
tocorrelation, signaling that the time series follows a random walk process. We use the
Ljung-Box (Ljung & Box, 1978) test to look at the autocorrelation of returns:

Q=n(n+2)z L (7)

~n-k

where p, indicates the autocorrelation of orderk, k is the number of lags, and n denotes
the sample size.

Second, the runs test is employed as a non-parametric technique for determining
the randomness of time series, particularly those that are not normally distributed. The
test looks to see if the direction of one observation impacts subsequent observations.
The idea behind this test is that if the time series is randomly fluctuating and independ-
ent, the number of actual runs in the series should be identical to the expected number
of runs. The following formula is used to compute the number of expected runs:

13
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2PN(P+N)

Expected Number of Runs=
(P+N)

+1 (8)
where P represents positive runs and N indicates negative runs.
The variance is computed as follows:

o 2PN(21:N—P—N) ©)
(P+N) (P+N-1)

Furthermore, to determine the randomness of the series, the third test is the Bartels
(1982) test, which is a rank variant of von Neumann’s Ratio Test for Randomness. This
non-parametric test is equivalent to the Run test but is considered to be more effec-
tive. It uses independence as the null hypothesis, i.e., determining whether returns are
independent. If the null hypothesis is rejected in any of these tests, it is likely that stock
returns can be forecast using historical data, which would indicate that weak-form mar-
ket efficiency is not being followed.

In addition to the tests listed above, the Variance Ratio (VR) Test, created by Lo
and Mackinlay (1988), is the most often used econometric instrument to evaluate the
random walk hypothesis. It is a common approach for examining serial independence
with the null hypothesis of random walk or martingale, i.e., the returns is serially uncor-
related. To implement the VR test, we utilize the Choi (1999) automatic variance test
(AVR) in conjunction with wild bootstrap Kim (2009) to improve the small sample
properties.

VR(K)=1+2§[1—£];7}. (10)

where k represents the holding period, p; denotes the autocorrelation of return in or-
derj.

Next, we employed the BDS test for serial dependence, which is one of the most
prominent and extensively used non-parametric tests (Brock et al., 1996). The null hy-
pothesis asserts that data generation mechanisms are “independent and uniformly dis-
tributed,” whereas the alternative hypothesis holds that “the model is unspecified.” Fol-
lowing Lim (2013) and Urquhart (2016), we chose embedding dimension () ranging
from 2 to §,and ¢/cis 1, i.e., 1 times the standard deviation of the returns.

w,.(¢)= */;%8 (11)

where W _ (s) is the BDS statistics, # is the sample size, m is the embedding dimension,
and (¢) is the metric bound, the largest difference between the observation pairs con-
sidered while calculating the correlation integral.

Thereafter, our study involves examining the connectedness of market liquidity and
efficiency, i.e., the Efficient Market Hypothesis (EMH) is being tested on the returns

14
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of several stocks that have been sorted for market liquidity. The tests used to examine
market efficiency closely follow those of Urquhart (2016) and Wei (2018).

Firstly, we followed the methodology based on the work of Naik et al. (2020) to di-
vide the stock universe into five quintiles based on the Depth ratio, with the 1% Quintile
(upper quintile) being the most liquid and the 5™ Quintile (lower quintile) being the
least liquid. This procedure is used to evaluate how closely liquidity and efficiency are
related. Additionally, the weak-form of efficiency is examined for five different quintiles
that are classified by depth ratio in order to ascertain the linkage between liquidity and
efficiency. We closely follow Wei (2018) for a set of statistical tests for randomness and
note the quintile-based p-values for each of the efficiency tests for the five stock groups
arranged by liquidity.

During the sample period, each quintile included a total of 97 stocks, with each
quintile allowed to vary based on the yearly rankings of their share turnover (ST) ra-
tio. To compute aggregate market liquidity, we converted daily stock-specific data into
cross-sectional averages that were weighted depending on the daily market capitaliza-
tion of the stocks. These daily averages of liquidity metrics were converted to natural
log values to eliminate outliers. Finally, the aggregate market liquidity results were cal-
culated using these log values.

4. Analysis of Findings and Discussion

Table 1 shows the return statistics for the entire sample and for the different quintiles,
which are divided into five groups depending on the Depth ratio, with group 1 being
the most liquid and group 5 being the least liquid. The results indicate that, on aver-

Table 1
Descriptive Statistics of Returns Sorted by Liquidity

Sort by Liquidity Return Characteristics
Group Depth Mean Median Maximum Minimum SD Skewness  Kurtosis
Full - 0.0012 0.0036 0.0705 -0.1287 0.0163 -2.1049 18.3768
Sample
High 15t 0.0111 0.0014 0.0043 0.0719 0.1762 0.0140 -2.2708 17.0161

liquidity Quintile
2nd 0.0048 0.0013 0.0041 0.0834 -0.1445 0.0149 -1.8239  15.9930

Quintile
3d 00026 0.0011 0.0026  0.0689 -0.1239  0.0171  -1.6190  15.0737
Quintile
4th 0.0017 0.0008 0.0021 0.0818 -0.1255 0.0189 -1.7279  22.4100
Quintile
Low Sth 0.0009 0.0015 0.0025 0.0541 -0.0914 0.0220 -1.5877 12.6931

Liquidity Quintile

15



ISSN 2029-4581 eISSN 2345-0037 Organizations and Markets in Emerging Economies

age, the stock market had positive returns based on the entire sample period and the
quintiles. Notably, the findings also imply an illiquidity premium, as indicated by the
highest mean return for the Sth quintile, signifying that equity investors must expect a
premium to retain illiquid stocks. However, considering the standard deviation, the Sth
quintile has the most extensive volatility, while the 1st quintile has the lowest. This is in
line with the premise that pricing efficiency is higher in liquid markets with more active
traders, resulting in lower volatility.

Table 2 summarizes the descriptive statistics for the liquidity measurements. Com-
pared to other measures, the log mean values show that CET is greater and AR is lower,
indicating that huge volumes of securities may be traded quickly and at a lower price
effect. It further shows that the high log mean value of MEC indicates that order imbal-
ances are better corrected throughout the outbreak. Next, in terms of market depth,
the value of ST indicates that the market is deeper, implying that market has a signifi-
cant number of orders to keep price equilibrium. Furthermore, it is notable that RQS is
higher than ST and AR, indicating higher trading costs for completing a market trans-
action. In other words, the findings demonstrate that the market is less tight during
COVID-19, implying that trading is more expensive during the pandemic.

Table 2
Descriptive Statistics for Liquidity Measures for the Full Sample

AR ST CET ROS MEC
Mean -7.154 -5.618 4.526 -3.386 -0.400
Median -7.227 -5.606 4.49S -3.468 -0.399
Maximum -5.098 -4.737 7.434 -1.589 -0.027
Minimum -8.001 -7.534 1.601 -4.253 -0.891
Std. Dev. 0.388 0.227 0.660 0.324 0.139
Skewness 1.695 -1.620 0.295 1.861 -0.289
Kurtosis 7.202 17.760 5.858 8.219 3.760

Table 3 shows that the upper and lower quintile groups have a substantial gap in
share turnover (almost 56 percent). Furthermore, AR is smaller in the upper quintile
(most liquid), meaning that heavily traded equities have less price influence due to their
trading consistency. Notably, the MEC for the top quintiles is particularly high, imply-
ing a better correction of order imbalances for highly traded stocks. Furthermore, the
upper quintile has a greater CET, indicating a speedy flow of order transactions. Unlike
other indicators, the dimension of tightness suggests that stocks in the lower quintile
have lower spreads (as measured by RQS) than those in the upper quintile. This means
that trading in low-volume equities is less expensive during the pandemic than trading
in high-volume ones.
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Table 4 displays the efficiency results for the entire sample and five different quin-
tiles. Except for non linear BDS testing, all tests show a sign of efficiency for the entire
sample. This indicates that the market does not support return projection, implying
that there is lack of possibility of earning abnormal profits during the pandemic. Fur-
ther, considering the results of quintiles, the p-values of the lowest quintile (with the
least liquidity) reject the null hypothesis of randomness in all tests at a 5% significance
level. To put it another way, the quintiles with the least liquidity diverge the most from
market efficiency. However, higher liquidity quintiles exhibit higher average p-values,
showing that high-liquid markets are more efficient. The findings are noteworthy be-
cause they suggest a linkage between market liquidity and market efficiency, signaling
that stronger liquidity is associated with greater efficiency.

Table 4
Results for Weak-Form of Market Efficiency Sorted by Liquidity

Sort by Liquidity p- values

Group Depth  Ljung-Box Bartels test Runstest  AVR BDS

Full Sample - 0.118 0.129 0.103 0.45 0.0163*
High liquidity 1% Quintile ~ 0.011  0.871 0.74 0.103 0.846 0.022*

27d Quintile  0.005  0.128 0.139 0.09 0.41 0.018*

3" Quintile  0.003  0.043* 0.057* 0.058* 0.031* 0.017*

4% Quintile  0.002  0.024* 0.044* 0.046* 0.048* 0.015*
Low Liquidity 5™ Quintile ~ 0.001  0.017* 0.015* 0.035* 0.021* 0.014*

Note. * denotes significance at a 5% level.

Throughout human history, epidemic diseases have had catastrophic social conse-
quences (deaths of millions of people) and tremendous economic and financial con-
sequences. Compared to the previous pandemics, COVID-19 has a massive effect on
global economies (Baker et al., 2020; Jorda, 2020; Ma et al., 2021). It is apparent that
most of the world’s stock markets have been affected by COVID-19, and among all, In-
dia is one of the countries afflicted by the pandemic. Considering this, the research in-
tends to evaluate the two crucial dimensions, i.e., market liquidity and efficiency in the
emerging Indian stock market. We looked at market liquidity from multiple perspec-
tives, including depth, immediacy, breadth, tightness, and resilience. The findings of
the study indicate that the Indian stock market has been efficient during the pandemic,
suggesting that there are no abnormal returns. The study also shows that large amounts
of securities can be swiftly traded with a minimal price effect despite increasing trad-
ing costs required to execute a market transaction. Finally, it is important to note that
increased liquidity equates to greater efficiency, whereas lower liquidity is associated
with inefliciency.
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The research also tested the market efficiency using a list of tests including the Ljung
and Box, the runs test, the Bartels test, the Variance ratio test, and the BDS test. The re-
sults show that over the study period, the emerging Indian stock market supported the
EMH, suggesting that returns are unpredictable. Also, it was worth checking the linkage
with liquidity and efficiency for such analysis, five stock quintiles were formed with 1%
Quintile (upper quintile) being the most liquid and the S Quintile (lower quintile)
being the least liquid. The findings demonstrate that the higher liquidity quintiles ex-
hibit efficiency, showing that high-liquid markets are more efficient. Overall, the study
suggests a linkage between market liquidity and market efficiency, implying that higher
liquidity is associated with greater market efficiency.

S. Conclusion

The COVID-19 pandemic is the ideal test scenario for assessing key components of
the stock market as these unfolding events were completely unknown to participants
in the financial market. Particularly, the rapid spread of the COVID-19 pandemic has
had an unfathomable impact on the worldwide community, culminating in devastat-
ing economic and human costs. We contribute to the literature by looking at multi-
dimensions of market liquidity and market efficiency over the evaluation period from
January 30th, 2020 to December 28th, 2021. The findings show that the market is
less tight during the pandemic, as seen by higher trading costs for executing a market
transaction. Also, as indicated by CET and AR, there is a high degree of immediacy
and a lower price impact, implying that large volumes of securities are traded quickly
with a lower price effect.

The study also investigated multi-dimensions of liquidity for various quintiles based
on the criteria of market depth. According to the findings, the top quintile with a deeper
market has more RQS than the bottom quintile, implying that high liquidity equities
are more expensive to trade. Considering the dimension of market breadth, AR is small-
er in the top quintile, meaning that actively traded equities have less price influence due
to their trading consistency. The MEC for the top quintiles is very high, showing that
high-liquid equities handle order imbalances better than low-liquid stocks. Empirically,
the upper quintile has a greater CET, indicating a speedy flow of trading orders.

Using five tests— the Ljung and Box, runs tests, the Bartels test, the Variance ratio
test, and BDS— the study also examined the market efficiency during the COVID-19
outbreak. The findings reveal that the weak-form of efficiency is supported by the
emerging Indian stock market across the whole sample period, implying that returns
are unpredictable. Previous research has shown that there are no definitive findings on
the interconnectedness of market liquidity and efficiency (Cajueiro & Tabak, 2004;
Bariviera, 2011). Therefore, we used the approach of five different quintiles based on
market depth to evaluate the linkage between these two dimensions. According to the
analysis, higher liquidity quintiles exhibit efficiency, showing that high-liquid markets
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are more efficient. However, it is worth noting that increased liquidity associates with
greater efficiency, while lower liquidity is linked to inefficiency.

6. Implications and Future Scope of Research

COVID-19 is a worldwide pandemic that is affecting both developed and developing
nations. To the best of our knowledge, this is one of the early initiatives to investigate
the stock market efficiency, liquidity and their interconnectedness during the COVID
times. Notably, a shortage of market liquidity limits the ability to undertake buy-and-
sell transactions, putting financial stability at risk. Furthermore, the debate over the va-
lidity of informational market efficiency in financial markets has been revived with the
onset of the COVID-19 pandemic. As a result, analyzing these dimensions is critical
for regulatory authorities and market players, particularly during crises and pandemics.

Given the severity of the pandemic, the study has highlighted the most significant
implications for policymakers, investors, market regulators, and other stakeholders
who are monitoring the asset allocations and risk management during the outbreak.
The findings of the study suggest that the Indian stock market has higher trading costs
during the COVID-19, implying that trading is more expensive. Furthermore, the re-
sults supported that the market is efficient, i.e., no exploitable trading opportunities
exist, and thus, there is a lack of possibility of earning abnormal profits. Lastly, the study
provides empirical evidence that the liquidity and efficiency are linked, i. e., greater li-
quidity resulting in higher market efficiency.

The findings of the study could be useful for both academicians as well as manag-
ers of corporate houses. The results can help the academicians to understand the stock
market’s response to the pandemic (Covid-19 in this case). The study can also serve as
a base for future researchers to determine the numerous elements that need to be ad-
dressed in the event of a global issue or pandemic, which will enable better handling of
such circumstances. The outcome of the study will be helpful to the market players as
well since they could take necessary strategic decisions and adapt to the changes in the
market. They may also take measures to reduce the risk or uncertainties prevalent in
the stock market owing to these pandemic and other challenges that may occur in the
future. Furthermore, these insights are also critical for other market stakeholders since
they actively participate in the market and therefore better comprehend the market’s
situation during such catastrophic events.

Further research could focus on a time-varying approach to market efficiency, par-
ticularly during the catastrophic events. Testing the efficiency and multi-dimensions
of liquidity in other asset classes and among different emerging economies could be
another area of investigation.
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