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The Impact of COVID-19 on Stock Returns and Firm Characteristics in
the Saudi Stock Market

Asim Alshaikhmubarek (%, Nada Kulendran and Lalith Seelanatha

Victoria University, Melbourne, Australia

ABSTRACT

This paper investigates the impact of the spread of COVID-19 on the Saudi stock mar-
ket. More particularly, this study examines the implications of the recent coronavirus
on the overall stock returns, sectoral stock returns, and the stock returns of specific
firm characteristics: market capitalization, book-to-market ratio, profitability, invest-
ment growth, and Islamic compliance. The sample deployed in this study covers the
weekly data from 3 March 2020 until 25 May 2021, with 62 observations for 183
stocks. For each firm characteristic, all the stocks in our sample were divided into
three subsamples using the 35th and 65th quantiles as breakpoints, specifically to
examine the implications of COVID-19 for different firm characteristics. Then, panel
regression analysis and Wald tests were applied to test the devised hypotheses. A
negative impact of COVID-19 was recorded for all market capitalization groups, and
the impact was the same on small and large market capitalization stocks, whereas the
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worst was on medium stocks. The outcome also indicated that less profitable stocks University, Australia

were more vulnerable to COVID-19 than other profitability groups. Furthermore, the
impact of COVID-19 on non-Islamic stocks was lower than that on Islamic stocks,
which were affected the most by the contagion.
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1. Introduction

The disease known as COVID-19, a virus from the Coronaviridae family caused by severe acute respira-
tory syndrome (Anand et al, 2021), was declared a pandemic in March 2020 by the World Health
Organization (2020). In the wake of this announcement, the pandemic triggered an unprecedented glo-
bal economic crisis and a virtual shutdown of all commercial activities. Ben Bernanke, the former chair
of the US Federal Reserve, emphasized that COVID-19 initiated a situation similar to the Great
Depression of the 1930s—causing an extreme tightening of the global economy and financial stress
(Ryssdal & Wiles, 2020). Most studies investigating the impact of the pandemic on the stock markets
have documented overall negative stock price reactions to the immediate shocks of COVID-19 (Al-
Awadhi et al.,, 2020; Dorr et al., 2022; Li et al.,, 2022; Naidu & Ranjeeni, 2023; Setiawan et al., 2022; Xu,
2021). More particularly, researchers (Algadhib et al, 2022; Alzyadat & Asfoura, 2021; Atassi & Yusuf,
2021; Sayed & Eledum, 2021) who examined the implications of COVID-19 for the Saudi stock market,
which is the largest in the Middle East in terms of market capitalization, found a negative impact of
COVID-19 on the main index of the market.

The Saudi government started introducing strict measures to protect citizens from the spreading
disease soon after the pandemic declaration. In the early stages, the weekly number of active confirmed
COVID-19 cases rapidly increased throughout the country (see Figure 1), and the Tadawul All Share
Index (TASI) recorded a 25% loss. However, the sharp drop in market performance was short-lived, and
the index started to show positive momentum earlier than other global markets (see Figure 2). Even
though the market recovered from the losses within a few months, a more volatile market was evident
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Figure 1. Weekly active confirmed COVID-19 cases (03 March 2020 to 25 May 2021).
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Figure 2. Weekly average return of all listed stocks (03 March 2020 to 25 May 20211).

during the rest of the period. Therefore, it is worthwhile to know why and how the Saudi stock market
recovered more quickly than others and whether any specific factors brought this about.

COVID-19 caused a shock for most firms' revenues (Mazur et al., 2021), and some studies have found
that the first year of the pandemic was financially worse than some of the previous global financial cri-
ses (Chen & Yeh, 2021; Li et al., 2022). This situation created challenges for some firms that were finan-
cially vulnerable. For instance, small capitalization firms usually suffer more during financial crises than
large ones that have more cash, liquid assets, and access to external financial resources or assets
(Knudsen, 2019). Similarly, value stocks with a high book-to-market ratio are usually financially distressed
(Zhang, 2005), unlike growth stocks with a lower ratio. Furthermore, weak stocks with less profitability
have poorer liquidity than robust stocks with higher profitability (Novy-Marx, 2013); therefore, they
should be more sensitive to financial difficulties. In the same vein, stocks with high (aggressive) invest-
ment growth have less cash in hand than stocks with less (conservative) investment growth (Hou et al,,
2014). For this reason, aggressive stocks should face more financial difficulties during a crisis. Finally, the
literature has documented that Islamic equities have outperformed non-Islamic ones during financial cri-
ses (Ho et al., 2014; Jawadi et al, 2014). Thus, Islamic stocks should perform better than their non-
Islamic counterparts in a crisis such as the COVID-19 situation.

Therefore, this study set out to investigate the impact of COVID-19 on the performance of all listed
stocks in Saudi Arabia and analyze how this impact could vary among firms based on their characteris-
tics, such as market capitalization, book-to-market ratio, profitability, growth of investment and
compliance with Sharia law. The findings of this research offer valuable insights for both investors and
policymakers. They will help investors comprehend the behavior of stocks across firms with different
characteristics during a similar crisis and enable them to respond accordingly. For policymakers, the find-
ings will enhance their awareness of the fluctuations and several implications on stocks with distinct
characteristics in times of crisis, enabling them to implement and enforce regulations to maintain market
stability and safeguard investors and vulnerable firms.

This study assumes that the growth of COVID-19 cases negatively affected the overall stock returns,
and the impact varied among different industries and according to firms’ characteristics. We first investi-
gated the impact of COVID-19 on overall market returns and each market sector separately using the
weekly returns for all listed stocks in the Saudi stock market. Unlike studies that examined the impact of
COVID-19 using the main index in the Saudi market, this study employed the returns of all listed stocks
to capture the cross-section and time-series implications of COVID-19. Then, the study examined the



COGENT ECONOMICS & FINANCE . 3

effect of the growth of COVID-19 cases on the stock returns of different firm’s characteristics. These
widely used firm characteristics determine the expected returns (Fama & French, 2015; Ho et al,, 2014).

The results of this research revealed no significant difference in the observed impact of COVID-19 on
firms with small and large market capitalization, which contradicts what other scholars have recently
concluded (Al-Awadhi et al.,, 2020; Dorr et al.,, 2022). However, the negative influence of COVID-19 on
firms with low profitability was significantly higher than that on high and medium profitability firms.
Likewise, the impact on the non-Islamic stocks in the Saudi stock market was lower than that on the
Islamic stocks, and they did better throughout the COVID-19 years. This finding is not consistent with
those of Ali et al. (2022), Salisu and Sikiru (2020), and Setiawan et al. (2022).

Finally, this study significantly contributes to the existing literature in two ways. First, we examine the
resilience and immunity of firm characteristics against financial difficulties imposed by COVID-19. While
previous researchers, such as Barth and Landsman (2010), Giroud and Mueller (2017), and Ramey (2019),
have concentrated mainly on the causes and triggers of global financial crises, this study explicitly exam-
ines and provides evidence for the resistance of stocks with distinct firm characteristics during the recent
crisis in the stock markets caused by COVID-19. Second, we provide new evidence about the perform-
ance of Islamic versus non-Islamic stocks, which has been increasingly debated in the literature. Some
papers have claimed that Islamic equities are less risky and perform better during financial crises
(Erragragui et al.,, 2018; Ho et al., 2014; Jawadi et al., 2014), whereas others have stated the opposite
(Alvarez-Diaz et al., 2014; Ben Rejeb & Arfaoui, 2019; Erragragui & Revelli, 2016). Most studies have tested
their hypotheses using Islamic indices; however, this study investigates the performance of all Islamic
stocks in one of the world’s most religious and conservative countries with a sentiment pattern of trad-
ing in Islamic stocks (Canepa & Ibnrubbian, 2014). This adds valuable insights to the literature on Islamic
stocks and objective evidence about the performance of Islamic stocks during difficult times.

The rest of this paper is organized as follows. Section 2 reviews the relevant literature on stock mar-
ket returns and the impact of COVID-19 on these returns. The third section explains the methodology.
The following section presents the results and the empirical findings. The last section summarizes the
implications and the conclusion of what has been discussed here.

2. Literature review

Most studies investigating the effect of the recent pandemic on the world’s stock markets have recorded
overall negative stock price reactions to the immediate shocks of COVID-19. In one of the earliest stud-
ies, Al-Awadhi et al. (2020) found that during the period 10 January to 16 March 2020, a significant
negative effect of daily growth in COVID-19 cases on Chinese market stock returns occurred. Another
early study by Ashraf (2020), which examined the stock returns of 64 countries from 22 January to 17
April 2020, reported a similar outcome. Some early studies also attempted to investigate how the
increasing case numbers of COVID-19 shaped stock market volatility. For example, Cheng (2020) found
that the immediate response of the market volatility, which was proxied by the volatility index (VIX) to
the growth of COVID-19 cases, was not significant. However, later studies contended that the growth of
COVID-19 cases significantly influenced the volatility of stocks (Baig et al., 2021; Engelhardt et al., 2021;
Pyo, 2021; Yong et al., 2021).

In recent studies, Phiri et al. (2023) employed DCC-GARCH and Wavelet coherence analysis to examine
the comovement between global COVID-19 indicators and G20 countries’ stock returns. Their results
show that the comovements have been shifting between negative and positive, and the negative
comovements were around the initial pandemic announcement and the announcement of new COVID-19
virus strains. Furthermore, Liu et al. (2023) examined the implications of COVID-19 on 40 global tourism
and hospitality stock market indices by performing the Granger-causality test. They found a significant
spillover effect between COVID-19 and those indices. Additionally, Lee et al. (2023) used structural VAR to
assess the dynamic relationship between the COVID-19 outbreak, macroeconomic fluctuations, and hospi-
tality stock returns in China. They found the unexpected increase in COVID-19 decreased the stock market
and hospitality industry returns. Lastly, the studies that examined the impact of COVID-19 used different
assumptions, methodologies and approaches, which are summarized in Table 1. According to what is
shown in Table 1, the vast majority of studies preferred to use event study analysis.
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Table 1. List of key studies that examined the implications of COVID-19 on stock markets.
Studies Methods

Ahmad et al. (2021), Al-Awadhi et al. (2020), Arendt and Mestas (2022), Bash (2020), Chen and Yeh (2021), Guo Event study analysis
et al. (2023), Heyden and Heyden (2021), Ichev (2021), Kamal et al. (2022), Khanthavit (2020), Liu et al.
(2020), Mazur et al. (2021), Phan and Narayan (2020), Poretti and Heo (2022), Rahman et al. (2021), Saleem
et al. (2021), Sayed and Eledum (2021), Tao et al. (2022)

Ashraf (2020), Atassi and Yusuf (2021), Beirne et al. (2021), Danisman et al. (2021), Demir and Danisman (2021), Panel data analysis
Dharani et al. (2023), Huynh et al. (2021), Jiang et al. (2022), Latif et al. (2021), Liu et al. (2023), Papadamou
et al. (2020), Rabhi (2020), Ullah (2023)

Ali et al. (2022), Alzyadat and Asfoura (2021), Phiri et al. (2023), Saleem et al. (2021), Salisu and Shaik (2022), Xu Time series analysis
(2021)

Note. This table lists the key studies that investigated the growth of COVID-19 on the stock markets and their methodology.

The event study approach has been used widely to examine the implications of COVID-19 on the
world’s stock markets. Some researchers investigated whether there were any abnormal return behaviors
due to the emergence of COVID-19 cases. For example, Bash (2020) explored the abnormal returns in
stock market indices of 30 countries using the mean-adjusted returns and market model for multiple
event windows. He found a diminishing market return as the number of COVID-19 cases rose.
Khanthavit (2020) applied a similar methodology to the indices for nine countries (France, Germany,
Italy, Spain, the United Kingdom, the United States, China, the Philippines, and Thailand) and found a
marked negative reaction for all estimated returns. Later, Sayed and Eledum (2021) applied the same
methodology to the TASI, which is the main index of the Saudi stock market, and found that the TASI
had a significant negative reaction during the nine-day event window following the announcement of
the first COVID-19 cases. Mazur et al. (2021) examined the implications of COVID-19 on the US stock
markets via event analysis during March 2020. Their study noted that stock returns were negatively cor-
related with the growth of COVID-19, but the impact varied from firm to firm. Tao et al. (2022) also used
the event study approach on the main index of Pakistan’s stock market. They examined the impact of
the announcements of the lockdowns on stock performance, using the daily data from 12 December
2019 to 7 June 2020. They found that abnormal returns were negatively affected before and after the
window events, yet the stocks recovered fairly quickly. In their work, Liu et al. (2020) applied multiple
approaches, an event study method and a panel data analysis, to measure the impact of the pandemic
on the returns of 21 major market indices and reported a significant adverse effect.

In contrast, panel data analysis has been used in some studies and applied to many stock markets
globally, as shown in Table 1. For instance, Beirne et al. (2021) used a panel approach and vector autore-
gression framework on 38 developed and emerging markets globally from 4 January 2020 to the end of
August 2020. The study used daily data for the main indices of the markets examined and found that
COVID-19 negatively impacted stock returns but was heavier in emerging economies. Ullah (2023) exam-
ined the effect of COVID-19 on the daily market returns of 30 developed and emerging markets using
multiple panel data approaches from 1 January 2020 to 12 December 2020. The study concluded that
the daily growth of COVID-19 had a negative impact on market returns globally. Yiu and Tsang (2023)
examined the effects of COVID-19 on the stock returns of ASEAN5 markets by using panel regression
and found the growth of COVID-19 cases had a significant negative impact on the stock returns of those
countries. Atassi and Yusuf (2021) also applied a panel regression analysis specifically to the Saudi stock
market using the main index of TASI. The study used the returns of TASI and found that they were
adversely affected by the growth of COVID-19 cases.

It is important to note that COVID-19 is considered a financial crisis and had an unprecedented
impact on the global economy and financial markets during the first year of the pandemic (Chen & Yeh,
2021; Li et al,, 2022). The studies have implied that the impact of financial crises is multifaceted, but dif-
ferent firm characteristics react to crises differently. More specifically, research conducted in Islamic
countries has found that Islamic equities were able to insulate themselves from the crisis and show posi-
tive momentum, mainly because of the unleveraged nature of Islamic stocks (Ho et al., 2014; Jawadi
et al,, 2014). Less leverage in Islamic stocks carries a lower level of fixed commitment, which can become
a financial burden, especially during a downturn in the business cycle. Consequently, high leverage in
non-Islamic equities is subject to poor earnings and higher fluctuations during financial crises. Moreover,
variations in the impact of the financial crisis can be reflected in the expected risk premia in firms’
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characteristics such as size, value, profitability, and investment growth. Furthermore, the risk premia in
those firm characteristics are time-variant (Muir, 2017), countercyclical and higher during the financial
crisis (Gourio, 2012), and varied across firms according to their different features (Smith & Timmermann,
2022).

A few studies have attempted to examine the implications of COVID-19 on some specific firm charac-
teristics. Al-Awadhi et al. (2020) briefly investigated the disease’s impact on firm characteristics. They
found that the stock returns of firms with large market capitalization in China’s stock market were more
negatively affected than smaller ones. Because they used a dummy variable, this approach may not be
useful in measuring the magnitude of COVID-19's impact on stock returns. Other studies investigated
the impact of COVID-19 firm-specific characteristics using event study analysis (Naidu & Ranjeeni, 2023;
Pandey & Kumar, 2022; Xiong et al., 2020) and found that some firm characteristics functioned better
during the pandemic. However, the use of event study analysis might not be appropriate for measuring
the fall-out of COVID-19. The spread of COVID-19 was a continuous and not a few days event, so an
event study analysis may not be a suitable approach.

Other studies have set out to examine the implications of COVID-19 on Islamic stocks and investigate
whether Islamic stocks performed better than non-Islamic stocks during the pandemic crisis. Ali et al.
(2022) employed GARCH (1, 1) to measure changes in the volatility caused by COVID-19 on conventional
(KSE) and Islamic (KMI) indices of Pakistan’s stock market. The study found that the conventional index
exhibited longer persistence shocks caused by COVID-19 than the Islamic index. Setiawan et al. (2022)
employed a similar methodology by applying the GARCH family to analyze price movements for some
Islamic indices in 7G stock markets. Their study found that the Islamic stock market had a different pat-
tern of risk during the pandemic, so it was a great diversification opportunity. Salisu and Shaik (2022)
used multiple regression analysis to examine the ability of Islamic stocks to serve as a good hedge dur-
ing crises. The study applied the indices to more than 10 developed and emerging markets around the
globe and concluded that non-Islamic stocks were more vulnerable during COVID-19. Salisu and Sikiru
(2020) examined whether the Asia-Pacific Islamic stock market was a good hedge during COVID-19 and
used multiple regression analysis. They discovered that Islamic stocks in those countries can be a good
hedge during a pandemic such as COVID-19. Conversely, Saleem et al. (2021) used event study analysis
and the GARCH model to analyze the implications of COVID-19 on nine Islamic stock indices in different
regions. The study concluded that the implications of COVID-19 were severe around the globe and the
performance of Islamic stocks during crises did not reveal any noticeable change.

The current study differs from prior studies that investigated COVID-19’s impact on firms’ performance
according to their specific characteristics. First, this research used panel regression for weekly returns of
all listed stocks in Saudi Arabia’s stock market during the first year of the pandemic instead of using
event study analysis, which is the method most similar studies implemented. Second, this study
employed the returns of all listed stocks instead of the main index, whereas most studies that examined
the implications of COVID-19 on Islamic stocks used market indices. Third, we allocated stocks into three
sub-samples using two quantile breakpoints for each firm characteristic. Then, we regressed the weekly
returns of stocks in each sub-sample against the growth in COVID-19 cases using panel regression. This
made it possible to compare the magnitude of the estimated coefficients of the growth in COVID-19 for
each sub-sample. To test the differences in estimated coefficients, we employed the Wald test to exam-
ine the hypothesis of the equal coefficients between those sub-samples. The following section explains
our methodology and those differences.

3. Methodology
3.1. The sample

The study used weekly data for 183 companies listed on the Saudi stock exchange, covering the period
from 3 March 2020 to 25 May 2021. This time frame spans more than 62 weeks, providing an extensive
dataset to analyze the financial performance and market dynamics of the selected companies during the
COVID-19 epidemic. The required data were extracted from Eikon’s Datastream database and included
stock price, number of outstanding shares, total book value, operating income, and total assets of each
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listed firm. The data relating to the classification of stocks based on Islamic compliance were extracted
from the Almagased Economic Advisory website'. The numbers of daily active confirmed cases of COVID-
19 were obtained from the King Abdullah Petroleum Studies and Research Center. This study also used all
the listed stocks on the Saudi stock exchange, irrespective of whether they were active or not, to avoid sur-
vivorship bias. However, all new stocks listed during the analysis period were excluded from the study.

3.2, Study model

This study used the panel data regression approach as the best method to estimate Equation (1) for sev-
eral reasons. The panel data approach is more appropriate for identifying unobserved time-series and
cross-sectional effects (Himmelberg et al., 1999; Lépez Iturriaga, 2005). The event study approach, used
extensively in previous studies, is impractical since the COVID-19 pandemic lasted fairly long. The Event
study analysis is more appropriate for determining an event's impact at a specific moment in time.
However, the panel data approach can capture the impact of COVID-19 over time and across equities. It
also accounted for both time-series and cross-sectional variation in the data. Moreover, panel data
regression controls for individual heterogeneity, minimizes multi-collinearity bias in estimations, and cap-
tures the time-varying relationship between dependent and independent variables (Baltagi, 2021; Hsiao,
2014).

Further, this study applied multiple tests to identify the appropriate panel regression technique. We
performed (a) Chow (1960) test to compare the pooled ordinary least squares (OLS) and fixed-effect
models; (b) Breusch and Pagan (1980) Lagrange multiplier test to compare the pooled OLS and random-
effect models; and finally, (c¢) Hausman (1978) test to compare fixed-effect and random-effect models.
These tests constitute a common procedure to choose the best-fitting model (Baltagi, 2008a). The results
confirmed that the pooled OLS regression is the desired approach to investigate the impact of COVID-19
on returns in the Saudi stock market.

Thus, Equation (1) below measures the impact of the growth in COVID-19 confirmed cases on (a) the
overall returns of all listed stocks, (b) the sector returns, and (c) returns based on firms’ specific charac-
teristics. The Wald test compared the regression results, estimated for each subsample according to the
firms' characteristics. In Equation (1), the weekly returns of all listed stocks serve as the dependent vari-
able, while the weekly growth of COVID-19 confirmed cases is the primary testing variable. Since the oil
price is a significant determinant of the Saudi economy, this study used the weekly growth of the Brent
oil price as a control variable. Thus, this study estimated the following model (Cameron & Trivedi, 2010,
p. 232):

R; . = o+ By COVID19; + B, Brent; + u;,. M
Upe =M + Vi 2)

where R;; denotes the weekly return of stock i on week t; o is the intercept of all stocks; ff; stands for
the coefficient of the explanatory variable COVID19,, which is the natural log for the growth in total con-
firmed cases of COVID19 in week t; 5, represents the coefficient of the control variable Brent; which is
the natural log of the Brent oil price in week t; and u;; is the error term, which comprises ; and vj. In
this case, p; is constant over time and accounts for individual-specific effects, which are not included in
the regression, and v is the usual disturbance that varies over time and across individual stocks (Baltagi,
2008b). The error term is uncorrelated with the regressors of the model (Croissant & Millo, 2008). The
assumption here is that the error term is uncorrelated with the regressors in the model (Cameron &
Trivedi, 2005, p. 699). The variables used as the main inputs in the pooled OLS model given in Equation
(1) are calculated using the equations below:

a) Weekly stock return:

R =In (P}‘,r/Pi} 1) 3)

where P;; denotes the adjusted closing price of stock i in week t, and P;;_; denotes the adjusted closing
price of stock i in week t—1.
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Table 2. Subsamples based on firms’ characteristics.

Quantile breakpoints for the subsamples

Firms’ characteristics Below 35th Between 35th and 65th Above 65th
Market capitalization Small stocks Medium stocks Large stocks
Book-to-market ratio Growth stocks Medium stocks Value stocks
Profitability Low-profit stocks Medium stocks High-profit stocks
Investment growth Conservative stocks Medium stocks Aggressive stocks

Note. All listed stocks are divided independently into three subsamples for each firm’s characteristics.

b) Growth of COVID-19 cases:
COVID19t = In (Ct/Cr_1). (4)

where C;; denotes the number of cases in week t, and C;,_; denotes the number of cases in
week t_1.

c¢) Change in the global oil price:
Brent; = In (BP;/BP;_). (5)

where BP;; denotes the closing price of Brent oil in week t, and BP;; denotes the closing price of
Brent oil in week t—1.

Using the model in Equation (1), we first estimated the overall returns of all listed stocks in a
one-panel regression. Then, we estimated the returns of each sector standalone in a separate panel
regression. Finally, we estimated the returns of each sub-sample of firm characteristics, which are
explained in the subsection below.

3.3. Capturing the impact of COVID-19 on stock return based on firms’ characteristics

In order to capture the effect of COVID-19 on firms based on their characteristics, the study sample was
divided into three subsamples based on market capitalization, book-to-market ratio, profitability, invest-
ment growth, and Islamic compliance. In devising these subsamples, the study applied two quantile
breakpoints: 35th and 65th (see Table 2 for the subsamples). For Islamic compliance, three subsamples
were identified based on the classifications of the Almagased Advisory Center and allocated to three
groups: Islamic (I), mixed (M), and non-Islamic (N) stocks. The calculations of market capitalization, book-
to-market ratio, profitability, and investment growth for each stock are represented in Appendix B.

These subsamples allowed us to examine whether the effect of the growth of COVID-19 cases in the
returns varied among them within each specific firm characteristic. For this reason, we test whether the esti-
mated coefficients for the COVID19; in Equation (1) across related subsamples from Table 2 were equal or
not. Therefore, this study performs the Wald test of HO: ﬁ COVID195up—sample1 — [3 COVID195up—sample2 = 0
that rejects the null if the Z-score in Equation (6) is larger than the appropriate %2 threshold (Clogg et al.,
1995; Weesie, 1999). The test is separately applied for each of the two subsamples in each firm characteris-
tic, which means three tests are conducted for each characteristic.

B (COVID1 9sub—sample1 ) - B
~2 ~2
o B (COV/D1 9sub—samp/e1 ) + ©

(COV/D‘I 9sub—sampleZ )

(6)

1/2
B (COVID1 9sub—samp/eZ ) :|

where Z denotes the test statistics, [3 COVID19syp—sample1 and [3 COVID195yp—sample2  are the estimated
coefficients for the two different groups employed for the comparison, E (COVID19syp—sampler) s the
coefficient variance of the first group, and 62ﬁ ( is the coefficient variance of the second
group.

This technique of examining the equality of the coefficients has been widely applied in studies (e.g.
Paternoster et al., 1998; Sloat et al., 2020). More precisely, this comparison method between the slopes
was employed recently to examine the impact of the growing COVID-19 cases on the mutual fund
industry’s performance in Saudi Arabia (Algadhib et al., 2022).

COVID19sup—sample2)
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4., Empirical analysis
4.1. Stock returns and COVID-19 cases

As mentioned earlier, governments worldwide began implementing protective measures to control the
spread of COVID-19 in March 2020. The measures introduced in Saudi Arabia were able to control its
spread within a very short time. Figure 1 shows that Saudi Arabia passed the pandemic peak in June 2020.
The success of the early intervention was reflected in the performance of the Saudi stock market. Figure 2
shows a sudden drop in the weekly average return of all stocks when the COVID-19 pandemic was
declared in March. This could be attributed to the panic and uncertainty associated with the beginning of
the crisis (Salisu & Akanni, 2020). However, the downturn in returns was short-lived, and the market began
to recover and uptrend within a few weeks. A few slight drops in returns are evident, but they were not
as large as at the beginning of the pandemic. This suggests that the Saudi stock market responded posi-
tively to the measures introduced by the Saudi authorities to control the spread of COVID-19.

Moreover, the summary statistics of the data included in this study are shown in Table 3, and the cor-
relation matrix between variables is documented in Table 4. The correlation matrix in Table 4 shows no
significant relationships between variables. Table 3 shows that the observations of each variable are
11284, which means our panel data are strongly balanced.

The rest of this section presents the results of the regression analysis that examined how the growth
in COVID-19 affected returns on the stock market. First, we show how COVID-19 affected the overall
market performance. Second, we examine whether there was any variation in the impact of the corona-
virus on different sectors. Third and finally, we examine the impact of COVID-19 on stock returns based
on the identified firms’ characteristics.

4.2. The impact of COVID-19 on the overall market performance

The regression results presented in Table 5 reveal how the overall market reacted to the change in
COVID-19 cases. The model was first estimated using the weekly stock returns of all firms listed on the
Saudi stock exchange as the dependent variable, and the growth in COVID-19 cases and the change in
Brent oil price are the explanatory variables represented in Column 1. Then, the model estimated the
same weekly returns using the interaction term between COVID-19 and the Brent oil price in Column 2.
Because the model examined only the impact of COVID-19 and ignored the other factors that can
explain the returns, both regression models show a low R-squared value. However, the high ‘F’ statistics
for both estimations indicate the model is reasonably valid. As expected, COVID-19 recorded statistically
significant negative coefficients in both regressions. Despite the current study using all listed stock
returns, the findings are consistent with other research (Alzyadat and Asfoura, Atassi and Yusuf) that
investigated the effect of COVID-19 on the Saudi stock market’s main index, TASI.

Furthermore, the results show that the weekly change in the Brent oil price had a positive relation-
ship with the returns, which was expected since the oil industry remains a major part of Saudi Arabia’s

Table 3. Summary statistics (03 March 2020 to 25 May 2021).

Variables Obs Mean Std. Dev. Min Max p1 p99 Skew. Kurt.

Returns 11284 0.008 0.059 —0.407 0.495 —0.163 0.183 0.374 9.918
COVID-19 11284 0.1 0.429 -0.623 2.028 —-0.623 2.028 2317 10.534
Brent 11284 0.002 0.129 —0.588 0.413 —0.588 0.413 —1.104 10.916

Note. Returns is the natural log for the weekly return of all listed stocks, COVID-19 is the natural log for the weekly growth of COVID-19
confirmed cases, and Brent is the natural log of weekly growth in Brent oil price.

Table 4. Correlation matrix (03 March 2020 to 25 May 2021).

Variables Returns CovID-19 Brent
Returns 1.0000

CovID19 —0.1881 1.0000

Brent 0.2707 -0.1183 1.0000

Note. Returns is the weekly return of all listed stocks, COVID19 is the natural log for weekly growth of COVID19
confirmed cases, and Brent is the natural log of weekly growth in Brent oil price.
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economy. Column 2 in Table 5 shows the results of the interaction between COVID-19, and the Brent
price in the returns and indicates a significant positive relationship and that the R squared is greater
than that in the model in Column 1. The magnitude of the interaction coefficient is almost half of the
impact of the Brent oil price in the model without the interaction term, which makes sense because the
negative impact of COVID-19 wiped out part of the effect of the Brent oil price. This means that in cir-
cumstances similar to COVID-19, if the oil price continues to increase, the increase in coronavirus cases
will not significantly affect the stock returns.

4.3. Impact of COVID-19 on firms’ performance in different sectors

The extent and nature of market reactions to the COVID-19 pandemic were not uniform across all sec-
tors. Various industries demonstrated their level of vulnerability in response to the pandemic-induced
uncertainties. In order to examine how various industries operating in the Saudi stock market reacted to
COVID-19, this study estimated Equation (1) separately for each sector in the Saudi stock market. In the
sector analysis, because of the small number of firms in a given sector, four sectors were combined to
create two industry clusters: (a) the communication services and information technology sectors and (b)
the energy and utilities sectors. Accordingly, the estimated coefficients for the panel regression for seven
sectors and two sector clusters are presented in Table 6. The estimated coefficients for the growth in

Table 5. Overall market reaction to COVID-19 (03 March 2020 to 25 May 2021).
m )

Main model Interaction model
o 0.0102%** 0.0102%**
(0.0004) (0.0004)
CovID19 —0.0219%%* —0.0167***
(0.0015) (0.0014)
Brent 0.1159%** 0.0803***
(0.0040) (0.0048)
COVID19 and Brent 0.0679***
(0.0077)
R-square 0.0980 0.1031
F-Statistic 509.18 343.96

Note. This table shows the coefficients of the panel regression results for the stock returns of all listed stocks in
the Saudi market. The robust standard errors are in parentheses while the asterisks ", and ™" denote statistical
significance at the 10%, 5%, and 1% levels, respectively. The dependent variable is R;, the weekly return of stock
i at day t. o is the intercept, COVID-19 is the natural log for weekly growth in total confirmed cases of COVID-19,
and Brent is the natural log of weekly growth in Brent oil price. Meanwhile COVID-19 and Brent stands for the
interaction effect between COVID-19 and Brent.

Table 6. Industry variation of COVID-19’s impact.

Industry sector o CovID-19 Brent Observations R? F

Financials 0.009*** —0.016*** 0.13%%* 2852 0.106 201.25
(0.001) (0.002) (0.007)

Materials 0.0171%%* —0.028%** 0.132%** 2604 0.146 239.52
(0.001) (0.003) (0.008)

Consumer discretionary 0.0777%%* —0.03%** 0.17%%* 1550 0.099 83.64
(0.001) (0.005) (0.009)

Industrials 0.0171%%* —0.026%** 0.127*** 1240 0.113 73.71
(0.001) (0.005) (0.011)

Consumer staples 0.013%** —0.01%* 0.083%** 930 0.031 3293
(0.002) (0.004) (0.011)

Real estate 0.006*** —.025%** 0.0971%*** 682 0.122 118.68
(0.001) (0.002) (0.009)

Healthcare 0.009*** —0.022** 0.099%** 496 0.143 20.40
(0.001) (0.008) (0.017)

Communication services and IT 0.013%** —-0.012 0.085%** 496 0.036 9.13
(0.003) (0.01) (0.02)

Energy and utilities 0.008** —0.013%%* 0.082 434 0.062 12.97
(0.003) (0.003) (0.046)

Main model (all listed stocks) 0.010%** —0.022%** 0.116%** 11284 0.098 509.18
(0.0004) (0.001) (0.004)

Note. This table shows the coefficients of the panel regression results for the main model of all listed stocks in the market and each sector
independently. The group-robust standard errors are in parentheses, while the asterisks *, and = denote statistical significance at the 10%,
5%, and 1% levels, respectively. The dependent variable is R;, the weekly return of stock i at day t.
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COVID-19 cases showed significant negative coefficients for all sectors except communication services
and information technology, thus confirming the expected relationship. However, the magnitude of the
estimated coefficients varied from sector to sector. Among all sectors, the estimated coefficients signaled
the consumer discretionary sector as the worst hit. This could result from restricted operations made
possible by the lockdown measures to control the spread of COVID-19. It could also be the outcome of
limiting consumer spending on non-essential goods and services for precautionary reasons. The results
also indicate that consumer staples were the least-hit industry sector. It is obvious that because of the
essential nature of goods and services provided by firms in the consumer staples sector, it may not have
experienced the significant revenue decrease or cash flow crises that the other industries experienced.

4.4. The impact of COVID-19 on firms’ performance based on their characteristics

As stated earlier, to capture COVID-19's impact on firms based on their characteristics, the sample was
divided into a couple of subsamples based on market capitalization, book-to-market ratio, profitability,
investment growth, and Islamic compliance. This section presents the results and discussion of the
regression analysis based on each factor separately.

4.4.1. Market capitalization
The market capitalization of publicly listed companies, frequently used to proxy a firm’s size, has been
recognized as a key determinant influencing stock market returns (e.g. Fama & French, 2015). Following
previous work, this study used market capitalization to measure firm size and divided the study sample
into three subsamples, namely small, medium, and large firms. By applying regression analysis, the study
aimed to uncover how the impact of COVID-19 varied across these different groups. The estimated coef-
ficients for the equation for these subsamples and the results of the overall sample are presented in
Table 7. These results indicate that irrespective of a firm's size, the performance of all firms was nega-
tively affected by the changing number of COVID-19 cases. However, the subsample representing
medium size firms recorded the highest negative coefficients among the three sub-samples.

For further investigation, we employed the Wald test to examine the coefficients equality hypothesis
between the market capitalization groups; Table 8 summarizes these hypotheses. The table shows that

Table 7. The impact of COVID-19 and market capitalization (03 March 2020 to 25 May 2021).
m @ 3) )

All listed stocks Small stocks Medium stocks Large stocks
ol 0.01027%** 0.0143%** 0.01077%** 0.0055%**
(0.0004) (0.0007) (0.0006) (0.0005)
COVID-19 —.0219%** —.0186%** —.0204%** —0.0176***
(0.0015) (0.0024) (0.0025) (0.0025)
Brent 0.1159%** 0.1093*** 0.1178*** 0.1207%***
(0.0040) (0.0059) (0.0058) (0.0087)
Observations 11284 3782 3782 3720
R-square 0.0980 0.0581 0.1317 0.1473
F statistics 509.18 155.61 256.38 130.19

Note. Column 1 represents the coefficients of the panel regression for all listed stocks together, whereas columns 2, 3, and 4 represent the
groups of small, medium, and large market capitalization stocks, respectively. The robust standard errors are in parentheses while the
asterisks ", and " denote statistical significance at the 10%, 5%, and 1% levels, respectively. The dependent variable is R;; the weekly
return of stock i at day t.

Table 8. Equality test of COVID-19 estimated coefficients for the subsamples—market capitalization.

Groups compared Chi? p value Decision
Small and medium 9.82%** .0017 Null rejected
Small and large 0.09 7679 Null not rejected
Medium and large 11.40%** .0007 Null rejected

This table shows the equality test of the coefficients between all market capitalization groups (small, medium, and large). Chi-square, p
value, and decisions are shown in the table. We can reject the null if the p value is lower than 5%. The asterisks *, and =~ denote statis-
tical significance at the 10%, 5%, and 1% levels, respectively. Stata/IC 16.1 was used to conduct these tests using (suest) and (test)
commands.
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we can reject the equality test hypothesis between (small and medium) and (medium and large)
because the p value is significant and lower than 5%. Still, we cannot reject the equality of the coeffi-
cients between small and large groups. According to the magnitude of the COVID-19 coefficient of the
medium group in Column 3 of Table 7 and the equality test in Table 8, we can conclude that stock
returns in the medium capitalization group were more severely affected by the growth of COVID-19
cases than the other two groups. This finding differs from that of Al-Awadhi et al. (2020), who found
that the impact of COVID-19 on large market capitalization stock was greater than that on other groups
of stocks. However, this could be due to investors’ preference to take risks and buy small stocks or play
safe and buy large stocks, resulting in the neglect of medium stocks in the Saudi market.

4.4.2. Book-to-market ratio

This ratio, which compares a company’s book value to its market value, offers insights into the perceived
value of a firm's tangible assets relative to its market valuation. As previously explained, this research
divided the study sample into three sub-samples: value stocks, medium stocks, and growth stocks (see
Table 9), to examine whether COVID-19’'s influence on stock returns differs based on the book-to-market
ratio. In this context, it was predicted that firms with higher book-to-market (value stocks) ratios could
experience a different impact on their returns’ performance than those with lower ratios (growth stocks
and medium stocks). Existing literature on stock returns has claimed that value stocks usually outperform
growth stocks. It has also been claimed that value stocks yield higher returns and carry a higher risk
because they are financially distressed (Asness et al., 2013; Fama & French, 1998). The regression results
presented in Table 9 for all subsamples have recorded significant negative coefficients, indicating that
irrespective of the book-to-market ratio of stocks, all were equally affected by COVID-19 (see Appendix
A for the Wald equality test results).

4.4.3. Profitability

A firm’s profitability is a fundamental aspect of how investors perceive and value a company’s shares in
the stock market. Profitability refers to a company’s ability to generate earnings from its operations,
which is a key indicator of its financial health and potential for growth (Fama & French, 2015; Novy-
Marx, 2013). The impact of COVID-19 on stock returns appears to be intricately linked to the profitability
of companies. Those with higher pre-pandemic profitability were expected to demonstrate greater resili-
ence, potentially weathering the challenges more effectively than their less profitable rivals. In order to
explore the responses of profitable firms to the changes induced by COVID-19, this research estimated
Equation (1) for three sub-samples (low, medium, and high profitable stocks). These subsamples were
chosen according to the profitability levels of individual firms. The results shown in Table 10 recorded
statistically significant negative coefficients with the change in COVID-19 cases irrespective of their prof-
itability; however, the magnitude of the COVID-19 coefficient for the low profitability group was stron-
ger. Furthermore, the outcomes of the Wald test statistics (see Appendix A) suggest that the estimated
coefficients for less profitable firms and their highly profitable counterparts were unequal. This finding
agrees with the anticipated hypothesis that highly profitable firms exhibited greater resilience than less
profitable ones in the face of COVID-19.

Table 9. Book-to-market ratio (value vs. growth stocks) and COVID-19 (03 March 2020 to 25 May 2021).
(1 (2) @3) 4

All listed stocks Growth Medium Value
o 0.0102%** 0.0093*** 0.0099*** 0.0114%**
(0.0004) (0.0009) (0.0007) (0.0007)
CovID-19 —0.0219%** —0.0234*** —0.0200%** —0.0223***
(0.0015) (0.003) (0.0025) (0.0021)
Brent 0.1159%** 0.0976*** 0.1203%** 0.13%%*
(0.0040) (0.0059) (0.0073) (0.0068)
Observations 11284 3782 3782 3720
R-square 0.098 0.0801 0.0966 0.122
F statistics 509.18 140.37 185.99 234.29

Note. Column 1 represents the coefficients of the panel regression for all listed stocks, whereas columns 2, 3, and 4 represent the groups of
growth, medium, and value stocks, respectively. The robust standard errors are in parentheses while the asterisks *, and denote
statistical significance at the 10%, 5%, and 1% levels, respectively. The dependent variable is R;, the weekly return of stock i at day t.
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4.4.4. Investment growth

Contemporary literature has identified investment growth or the expansion of total assets as a novel factor
influencing stock returns (Fama & French, 2015; Foye, 2018; Hou et al.,, 2014). Empirical evidence from the
literature has indicated that a firm's investment exhibits a risk pattern in which stocks associated with
higher investment tend to carry lower expected returns because of reduced risk exposure and vice versa
(e.g. Chen et al, 2011; Cooper et al, 2008; Hou et al, 2014; Titman et al, 2004). In contrast, firms with
higher investment growth tend to experience elevated market valuation, reflecting investors’ optimism
about their potential for future profitability. However, a notable aspect of this paradigm is a company's
cash position. The concept is intuitive—a decrease (increase) in investment often corresponds to an
increase (decrease) in available cash. In this light, it is conceivable that firms characterized by higher invest-
ment growth could experience varying effects from external shocks such as the spread of COVID-19.
Specifically, these companies might encounter heightened vulnerability to such adverse events because of
their lower cash reserves during times of crisis.

However, the findings derived from the estimated regression results for Equation (1) (as displayed in
Table 11) reveal no substantial distinctions in the estimated coefficients among the three sub-samples:
conservative, medium, and aggressive. Additionally, the outcomes of the Wald test statistics (see
Appendix A) suggest similar results. This observation implies that the detrimental impact of COVID-19
was not substantially influenced by the extent of investment activities undertaken by the firms. This phe-
nomenon could stem from the homogeneity in risk exposure spanning investment growth categories or
the dominant influence exerted by market sentiment and external macroeconomic factors, which might
overshadow the effects of investment growth dynamics.

4.4.5. Islamic compliance (Islamic stocks)

The literature has presented conflicting outcomes regarding the performance of Islamic stocks during
financial crises. Some studies have asserted that Islamic equities’ performance during these periods does
not significantly differ from that of their conventional counterparts (Ajmi et al., 2014; Alvarez-Diaz et al.,

Table 10. Firms’ profitability and COVID-19.
) @) €)) 4

All listed stocks Low Medium High
o 0.0102%** 0.0135%%* 0.0093%** 0.0078***
(0.0004) (0.0007) (0.0006) (0.0007)
CovID-19 —0.0219%** —0.0261*%* —0.0207*** —0.0187***
(0.0015) (0.0023) (0.0027) (0.0026)
Brent 0.1159%** 0.1171%%% 0.1237%%* 0.1067***
(0.0040) (0.0059) (0.007) (0.0077)
Observations 11284 3782 3782 3720
R-square 0.098 0.0883 0.113 0.0994
F statistics 509.18 208.25 227.90 107.86

Note. Column 1 represents the coefficients of the panel regression for all listed stocks, whereas columns 2, 3, and 4 represent the groups of
low, medium, and high profitability stocks, respectively. The robust standard errors are in parentheses while the asterisks *, and  denote
statistical significance at the 10%, 5%, and 1% levels, respectively. The dependent variable is R;, the weekly return of stock i at day t.

Table 11. Investment growth and COVID-19.
m @ ®3) @)

All listed stocks Conservative Medium Aggressive
ol 0.0102%** 0.0122%** 0.0099*** 0.0085%**
(0.0004) (0.0008) (0.0007) (0.0007)
COVID-19 —0.0219%** —0.0226*** —0.0223%** —0.0207%**
(0.0015) (0.0023) (0.0029) (0.0024)
Brent 0.1159%** 0.1215%** 0.1077*** 0.1184%**
(0.0040) (0.0072) (0.0059) (0.0075)
Observations 11284 3782 3782 3720
R-square 0.098 0.0975 0.0965 0.1007
F statistics 509.18 154.14 236.23 137.06

Note. Column 1 represents the coefficients of the panel regression for all listed stocks, whereas columns 2, 3, and 4 represent the groups of
conservative, medium, and aggressive investment growth stocks, respectively. The robust standard errors are in parentheses while the
asterisks ", and " denote statistical significance at the 10%, 5%, and 1% levels, respectively. The dependent variable is R;; the weekly
return of stock i at day t.
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Table 12. Sharia law compliance and COVID-19.
M @ 3) O

All listed stocks Islamic Mixed Non-Islamic
ol 0.0102%** 0.0105%** 0.0106*** 0.0091%**
(0.0004) (0.0006) (0.0009) (0.0008)
COVID-19 —0.0219%** —0.0248*** —0.0219%** —0.0156***
(0.0015) (0.0023) (0.0027) (0.0023)
Brent 0.1159%** 0.1093*** 0.1132%** 0.1336%**
(0.0040) (0.0047) (0.0078) (0.0098)
Observations 11284 5270 3534 2480
R-square 0.098 0.1006 0.0913 0.1069
F statistics 509.18 293.07 127.54 118.37

Note. Column 1 represents the coefficients of the panel regression for all listed stocks, whereas columns 2, 3, and 4 represent the groups of
Islamic, mixed, and non-Islamic stocks, respectively. The stocks are allocated into these groups according to Almagased Advisory classifica-
tions. The robust standard errors are in parentheses while the asterisks ~, and * denote statistical significance at the 10%, 5%, and 1%
levels, respectively. The dependent variable is R;; the weekly return of stock i at day t.

2014; Erragragui & Revelli, 2016). Conversely, numerous investigations have posited that Islamic equity
exhibits stronger resilience during crises (Al-Khazali et al., 2014; Ghazali et al, 2015; Ho et al, 2014;
Jawadi et al.,, 2014). Recent studies have examined Islamic stocks’ performance during the COVID-19 pan-
demic, highlighting their superior performance to that of non-Islamic stocks (Ali et al., 2022; Salisu &
Sikiru, 2020; Setiawan et al., 2022). Consequently, Saudi market-based religious investors should compre-
hend the implications of COVID-19 for Islamic stocks.

For this purpose, Equation (1) was estimated separately for the three sub-samples: Islamic, mixed, and
non-Islamic stocks. As shown in Table 12, estimated regression coefficients show that changes in COVID-
19 case numbers negatively affected the stock market returns of all three groups; however, the magnitude
of the COVID-19 coefficient for the Islamic stocks group was the strongest. Furthermore, the estimated
Wald test statistics show evidence that the adverse impact of COVID-19 on the performance of Islamic
stocks was more significant than on non-Islamic stocks (see Appendix A). This outcome is inconsistent
with other studies that found that the former performed better during COVID-19. This could have resulted
from industry composition, diversification and flexibility of investments, and the global economic exposure
of non-Islamic stocks.

5. Conclusion

This study measured the impact of COVID-19 on overall market returns, sector returns, and firm charac-
teristics in Saudi Arabia using panel regression analysis from 3 March 2020 to 25 May 2021. Wald tests
were then used to examine whether the impact of COVID-19 on stock returns varied across different
groups based on their specific firm characteristics: market capitalization, book-to-market ratio, profitabil-
ity, investment growth, and compliance with Sharia law. The study found that stock returns were nega-
tively affected by the growth of COVID-19 cases. Similar findings were recorded in the sectoral analysis,
except in the communication services and IT sectors.

Further analysis based on firm characteristics recorded the following findings. The growing number of
COVID-19 cases undermined every stock in the market. However, the impact was more significant on
medium capitalization stocks than small and large ones. Similarly, the low-profitability stocks suffered
more significantly from the growing COVID-19 cases than the high and medium profitability stocks.
Finally, the non-Islamic stock returns were less affected than the Islamic and mixed stock returns, while
the Islamic stocks were affected the most by the pandemic. This could be attributed to the greater risks
that Islamic stocks faced, such as limited financial sources (Canepa & Ibnrubbian, 2014), especially during
a drop in most firms’ revenues caused by COVID-19.

The findings of this study suggest that investors motivated by religion to buy Islamic stocks need to
be cautious in a situation similar to COVID-19, since Islamic stocks were more vulnerable to the pan-
demic. Also suggested here is that stocks with low profitability might not be a good investment choice
in a situation similar to the COVID-19 pandemic. Finally, this study emphasizes the need for future
research on how the impact of the rising number of COVID-19 cases dictated the stock market returns



14 A. ALSHAIKHMUBAREK ET AL.

in other Gulf Cooperation Council countries. This would constitute beneficial information for investors to
manage their portfolios during crises like the COVID-19 pandemic.

Note

1. https://almagased.net/.
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Appendix A

COVID-19 implications for firm characteristics are as follows: Book-to-market ratio, profitability, investment growth,
and Islamic compliance.

Table A1. Equality test of COVID-19 estimated coefficients between groups of firm characteristics.

Groups compared Chi? p value Decision
Panel A: Subsamples of book-to-market ratio (growth, medium, and value stocks)
Growth and medium 0.78 0.3771 Null not rejected
Growth and value 0.09 0.7614 Null not rejected
Medium and value 0.50 0.4814 Null not rejected
Panel B: Subsamples of profitability (low, medium, and high stocks)
Low and medium 2.44 0.1183 Null not rejected
Low and high 4.60 0.0319%* Null rejected
Medium and high 0.27 0.6036 Null not rejected
Panel C: Subsamples of investment growth (conservative, medium, and aggressive stocks)
Conservative and medium 0.01 0.9410 Null not rejected
Conservative and aggressive 0.32 0.5734 Null not rejected
Medium and aggressive 0.18 0.6741 Null not rejected
Panel D: Subsamples of Islamic compliance (Islamic, mixed, and non-Islamic)
Islamic and mixed 0.67 0.4140 Null not rejected
Islamic and non-Islamic 8.05 0.0046*** Null rejected
Mixed and non-Islamic 3.15 0.0757* Null rejected

This table shows the equality test of the coefficients between all market capitalization groups (small, medium, and large). Chi-square, p
value, and decisions are represented in the table. We can reject the null if the p value is lower than 5%. The asterisks ', and =~ denote
statistical significance at the 10%, 5%, and 1% levels, respectively. Stata/IC 16.1 was used to conduct these tests using (suest) and (test)
commands.

Appendix B

The computation of market capitalization, book-to-market ratio, profitability, and investment growth.

Table B1. Equations for calculating firm characteristics

Firm characteristics Equation

Market capitalization = (Stock price ; x Common share outstanding ;)
Book-to-market ratio = (Total book value ;;/Market capitalization ;)
Profitability = (Operating profit ;,/ Total book value ;)
Investment growth = (Total asset ;, — total asset ;. ¢)/total asset ;4

This table presents the equations that compute the firm characteristics essential for categorizing stocks into three groups. The price of stock
i is the closing price of stock i on the initial day of the study sample. Additionally, the remaining accounting data are derived from the
annual report of stock i for the year t, which is 2019.
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