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Abstract. The Covid-19 pandemic profoundly disrupted global economies and financial systems, alte-
ring investor behavior and challenging traditional market dynamics. Among these disruptions, calendar
anomalies, which challenge the efficient market hypothesis, offer a unique lens to assess market efficiency
during crises. The objective of this study is to examine the impact of Covid-19 on calendar anomalies
in the main African stock markets, an area largely overlooked in existing research despite the region’s
increasing importance in global financial systems. Using daily closing prices from January 1, 2009 to
December 31, 2021, and employing a GIR-GARCH (1,1) model, the findings indicate that calendar
anomalies exhibit temporal variation within the sample markets, influenced by trends that shift mar-
kets between periods of efficiency and inefficiency. Additionally, the study highlights the emergence of
new calendar anomalies coinciding with the onset of the Covid-19 pandemic. These results offer lasting
insights for investors, suggesting the need for dynamic trading strategies that can adapt to calendar
anomalies during global crises. For policymakers, the research underscores the importance of reducing
information asymmetry to enhance market resilience in times of crisis. The study also emphasizes the
need for further research to explore how systemic shocks, such as Covid-19, can disrupt traditional
market patterns and affect stock market behavior.
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1. Introduction

The Efficient Market Hypothesis (EMH), introduced by Fama (1965), is a foundation-
al and widely debated concept in financial market research. It posits that stock prices
fully reflect all available public information and adjust instantly to new information,
making it extremely difficult to predict short-term price movements based on historical
data. Despite the theoretical appeal of EMH, empirical evidence regarding its validi-
ty remains inconclusive. Several studies have found compelling evidence supporting
the hypothesis, indicating some degree of efficiency in stock markets (Blake, 2000;
Chen & Metghalchi, 2012). However, alternative research has documented significant
anomalies and irregularities in stock returns that challenge the core assertions of EMH
(Ball, 1978; Cubbin et al., 2006; Kaniel et al., 2012; Goudarzi, 2013). These anomalies,
characterized by atypical behavior in stock returns, have been a major focus of finance
literature. Furthermore, calendar anomalies have been persistently investigated, as they
manifest inconsistencies with the Efficient Market Hypothesis (Thaler, 1987; Floros &
Salvador, 2014; Wauthisatian, 2022; Rohuma & Brijlal, 2023; Hasan & Al-Najjar, 2024).

The existence of calendar anomalies has been confirmed by numerous empirical
studies. These calendar effects are time-related and rely on specific days, weeks, or
months of the year (Floros & Salvador, 2014; Chikhi et al., 2019). Indeed, calendar
effects suggest that stock returns vary (becoming higher or lower) on certain days,
weeks, and months of the year compared to other days, weeks, and months of the year,
respectively. Examples include the day of the week effect (Alagidede, 2008; Obalade &
Muzindusti, 2019; Hasan et al., 2022; Bassiouny et al., 2023 ), the weekend effect (Jaffe
& Westerfield, 1985; Hasan et al., 2022; Slamet et al., 2024), and the holiday effect
(Silva, 2010; Milos et al., 2024). There are also effects observed in specific weeks, such
as the turn of the year effect (Sikes, 2014; Tuyekar et al., 2023), and in specific months,
such as the January effect (Stoica & Diaconagu, 2011; Alekneviciené et al., 2022; Ghal-
labi et al., 2024; Milos et al., 2024), the Ramadan effect (Bialkowski et al., 2013; Fer-
rouhi et al,, 2021; Hasan et al., 2022; Ghallabi et al., 2024), and the Halloween effect
(Kinateder & Papavassiliou, 2021; Hasan & Al-Najjar, 2024).

The primary motivation for this study stems from the need to deepen our under-
standing of calendar anomalies in the context of unprecedented global disruptions,
with a specific focus on African stock markets. Calendar anomalies, which challenge
the efficient market hypothesis, were initially explained by factors such as trading time
frames (French, 1980), payment processes (Gibbons & Hess, 1981), and measurement
errors in stock prices (Keim & Stambaugh, 1984). However, more recent research high-
lights the role of broader economic events and macroeconomic factors in driving these
anomalies (Steeley, 2001; Urquhart & McGroarty, 2014; Chatzitzisi et al., 2021). This
evolving understanding is particularly pertinent in the wake of the Covid-19 pandemic,
which fundamentally reshaped global stock market behavior. Studies such as those by
Baker et al. (2020) and Izzeldin et al. (2021) reveal that the pandemic had a more pro-

156



Fouzia Alloul , El Mehdi Ferrouhi. Calendar Anomalies in African
Stock Markets: Does the Effect of Covid-19 Pandemic Matter?

found impact on financial markets than previous crises, potentially altering established
patterns like calendar anomalies.

At the same time, African stock markets, though increasingly significant in global
finance, remain underrepresented in the literature on calendar anomalies. While glo-
balization, market integration, and technological advancements have enhanced their
appeal for investment and diversification, most research in this area has focused on de-
veloped and international markets (Chia et al., 2007; Qiao et al., 2011; Zhang et al,,
2017; Chikhi et al., 2019; etc.). The limited body of work on African markets (Alagid-
ede, 2008; Alagidede & Panagiotidis, 2009; Derbali & Hallara, 2016; Gbeda & Peprah,
2018; Kinateder et al., 2019; Ferrouhi et al., 2021) underscores a critical gap, particular-
ly in examining how global shocks influence these emerging financial systems.

By integrating these two dimensions—the unprecedented global disruption caused
by Covid-19 and the unique characteristics of African stock markets—this study seeks
to address a significant gap in the literature. It explores the impact of Covid-19 on cal-
endar anomalies in major African stock markets, aiming to answer a pressing question:
How has Covid-19 influenced calendar anomalies in African stock markets?

This study makes three significant contributions to the literature. First, it advances
the understanding of calendar anomalies in African stock markets by exploring a pre-
viously unexamined aspect: the impact of the Covid-19 pandemic. To the best of our
knowledge, this is the first empirical investigation into how Covid-19 has influenced
calendar anomalies, specifically the Day of the Week (DOW) and Month of the Year
(MOY) effects, across major African stock markets, including the BRVM Composite,
Nairobi All Share, SEMDEX, MASI, FTSE NSX Overall, NSE All Share, Rwanda All
Share, FTSE South Africa, Tanzania All Share, TUNINDEX, Uganda All Share, and
LES All Share. These two anomalies are selected for their consistent presence and
well-documented relevance in the literature, as they are widely regarded as robust and
persistent patterns influencing stock market behavior (Zhang et al., 2017; Kinateder
et al,, 2019; Ferrouhi et al,, 2021; Shehadeh & Zheng, 2023). Second, the study en-
riches the existing body of work by comparing the manifestation of these anomalies
across diverse African stock markets, shedding light on regional variations and offering
valuable insights into the unique dynamics of each market. Finally, the findings car-
ry practical implications for a broad audience. For investors, it provides actionable in-
sights, emphasizing the need for dynamic portfolio strategies that capitalize on calendar
anomalies, especially during global crises. For policymakers, the research underscores
the importance of reducing information asymmetry and understanding the effects of
external shocks on market efficiency, supporting the development of targeted regulato-
ry measures to enhance market resilience during crises. For academics, this study pro-
vides a solid foundation for understanding how calendar anomalies can be influenced
by systemic shocks, such as the Covid-19 pandemic, and how these events can disrupt
traditional market models, particularly in under-researched markets.
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The rest of this paper is divided into five sections. The following section contains the
literature review and hypotheses development. The third section presents the descrip-
tion of the data and the methodology. The fourth section summarizes the findings, and
the final section provides the conclusions.

2. Literature Review and Hypotheses Development

The financial literature has extensively examined calendar anomalies, uncovering pat-
terns in stock returns that challenge the Efficient Market Hypothesis. Notable anom-
alies include the Day of the Week (DOW), Month of the Year (MOY), Turn of the
Month (TOM), Day of the Month, Half of the Month, and Holiday effects. These pat-
terns have been widely studied across global and regional markets, providing insights
into potential inefficiencies and informing trading strategies.

The Day of the Week (DOW) effect reflects systematic differences in stock returns
on specific trading days, where returns are typically higher or lower on certain days.
Researchers like Chia et al. (2007), Qiao et al. (2011) and Farooq et al. (2013) iden-
tified such patterns, while Alagidede (2008), Derbali and Hullara (2016), and Gbeda
and Perpah (2018) confirmed these effects in African markets. A related phenomenon,
the weekend effect, reveals atypical return patterns between Friday closing prices and
Monday opening prices (Farooq et al., 2013; Hasan et al.,, 2022). These findings sug-
gest persistent inefficiencies, often attributed to factors like market sentiment and set-
tlement delays, though explanations vary by context. Similarly, the Month of the Year
(MOY) effect, particularly the well-known January effect, highlights varying average
returns across months. This anomaly, often attributed to the tax-loss selling hypothesis
(Brown et al., 1983), suggests year-end price declines followed by rebounds in Janu-
ary. However, evidence remains mixed. Studies like Alagidede (2013) and Obalade and
Muzindutsi (2020) revealed variations in the months affected, indicating that cultur-
al, regulatory, and economic factors might shape the manifestation of MOY anomalies
across markets. In addition to the DOW and MOY effects, other calendar anomalies
have been documented. The Turn of the Month (TOM) effect demonstrates higher
returns during the transition between months (Kunkel et al., 2003; Chen et al., 2019;
Hasan et al., 2022; Chawla et al., 2023; Gadhavi, 2024; Ghallabi et al., 2024 ), while the
Half of the Month effect shows stronger returns in the first half of the month (Tonchev
& Kim, 2004; Shehadeh & Zheng, 2023; Tuyekar et al., 2023). Additionally, the Holi-
day effect, characterized by significant pre-holiday increases in returns, has been attrib-
uted to optimistic investor behavior (Silva, 2010; Yang, 2016; Milos et al., 2024).

Earlier studies primarily focused on DOW and MOY effects in international mar-
kets, consistently reporting abnormal returns on specific days of the week (Stoica &
Diaconagu, 2011; Qiao et al., 2011; Farooq et al., 2013) and months of the year (Wor-
thington, 2010; Chikhi et al.,, 2019). Later research expanded to African stock markets.
For example, Alagidede and Panagiotidis (2009) confirmed DOW and MOY effects in
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Ghana and Tunisia, while Alagidede (2013) documented January anomalies in several
African markets. However, findings have been inconsistent, with variations in the af-
fected days and montbhs, reflecting the influence of regional characteristics and differing
levels of market development.

These inconsistencies highlight the importance of contextual factors. Studies on the
DOW effect in African markets reveal discrepancies, with some identifying patterns
across all weekdays (Alagidede & Panagiotidis, 2009), while others find specific days,
such as Monday and Friday, to be more significant (Obalade & Muzindutsi, 2019; Fer-
rouhi et al., 2021). Similarly, MOY effects show varying results, with affected months
ranging from April (Alagidede & Panagiotidis, 2009) to January and March (Alagidede,
2013; Obalade & Muzindutsi, 2020), and even cultural factors like Ramadan influenc-
ing returns (Ferrouhi et al,, 2021). Non-African markets also exhibit similar inconsist-
encies, with variations across contexts (Worthington, 2010). These differences, sum-
marized in Tables 1 and 2, suggest that calendar effects are shaped by market-specific
factors. The inconsistencies underline the need for more nuanced analyses to differen-
tiate genuine market inefficiencies from potential methodological artifacts and to con-
sider the impact of cultural, economic, and regulatory differences.

On the other hand, it is important to consider how this study fits into the rapidly
expanding literature on the effects of Covid-19 on stock markets as well as how it con-
tributes to it. Since Covid-19 was declared a global pandemic, numerous studies have
examined market efficiency. Ngwakwe (2020) analyzed the effect of the coronavirus
pandemic on selected stock indices for China, Europe, and the United States, finding
that Covid-19 affected the stock markets differently. The Chinese stock market (CSE-
CI) experienced a significant increase in average stock prices during the pandemic com-
pared to pre-pandemic levels, while the New York stock market showed a significant de-
crease in average stock prices for the DJIA and a non-significant variation for the S&P
500 during the pandemic period. Conversely, the European stock market (Euronext
100 indexes) exhibited a non-significant variation in average stock price. According to
Ozkan (2021), during the first year of the pandemic, stock markets became more spec-
ulative, causing changes in market efficiency in some of the largest international stock
markets and enabling investors to make abnormal gains. Scherf et al. (2022) examined
the stock market reactions to Covid-19 lockdowns in OECD and BRICS countries and
found that while the pandemic initially had a detrimental influence on the efficiency
of global stock markets due to lockdowns, these inefficiencies eventually disappeared.
More recently, Yang et al. (2023) investigated the effect of Covid-19 on stock market
liquidity in Japanese companies listed on the TOPIX 500 and found that Covid-19 has
a strong negative effect on the liquidity of the stock market.

Similarly, the pandemic has intensified research on the interplay between calendar
anomalies and market conditions. Studies have shown that Covid-19 disrupted tradi-
tional patterns of market efficiency, leading to both the persistence and emergence of
calendar effects. Celik (2021) observed the emergence of a Friday effect due to height-
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ened volatility during the pandemic, while Liew et al. (2022) reported the continued
presence of DOW effects in the Malaysian stock market, linked to optimism about lock-
down policies. Similarly, Tauseef (2023) highlighted pronounced herd behavior during
January, further supporting the persistence of calendar effects in uncertain times. The
pandemic also prompted broader shifts in market efficiency. Bassiouny et al. (2023)
employed the Adaptive Market Hypothesis (AMH) to show that international stock
markets transitioned from efficient to inefficient states during the pandemic, amplify-
ing calendar anomalies. In the cryptocurrency market, Sahu (2024) and Kumar (2024)
highlighted new anomalies, such as the Turn of Month effect, which emerged during
the pandemic, challenging traditional notions of efficiency, but these findings raise con-
cerns about whether these shifts were temporary or indicative of long-term changes.
Overall, while these studies contribute valuable insights, they require further analysis
to determine the lasting effects of Covid-19 on market behavior.

This literature review serves as the basis for developing the following hypotheses to
examine calendar anomalies in African stock markets in the context of the Covid-19
pandemic.

H1: There are calendar anomalies in African stock markets during the pre-Covid-19 pandemic
period.

H1.1: The DOW anomaly is present in African stock markets during the pre-Covid-19 pandemic
period.

H1.2: The MOY anomaly is present in African stock markets during the pre-Covid-19 pandemic
period.

H2: The Covid-19 pandemic has affected the existence and magnitude of calendar anomalies in
African stock markets.

H2.1: The DOW anomaly was altered or disappeared in African stock markets during the Co-
vid-19 pandemic period.

H2.2: The MOY anomaly was altered or disappeared in African stock markets during the Co-
vid-19 pandemic period.

H3: There is a significant difference in calendar anomalies across African stock markets.

H3.1: The DOW anomaly differs across African stock markets, depending on the specific charac-
teristics of each market.

H3.2: The MOY anomaly differs across African stock markets, depending on the specific charac-
teristics of each market.
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3. Data and Methodology

This section presents a brief description of all the data employed in this study, in addi-
tion to the methodology, which describes the design and components of the empirical
models used.

3.1 Data

The dataset includes the daily closing prices of twelve stock market indices starting from
a base date that corresponds to data accessible on the Investing.com database after the
economic crisis and ending on December 31, 2021. These twelve indices correspond
to the main African stock markets: BRVM, NGSEINDEX, SEM, CSE, NSX, RSE, JSE,
Dar Es Salaam Stock Exchange, BVMT, USE, and LUSE. The selection of these indices
is based on their status as the primary stock market indices of African markets, pro-
viding a comprehensive representation of the diverse economic landscapes across the
continent. Table 3 presents the sample description.

Table 3
Sample Description
Country Name of stock exchange Index

Cote d’Ivoire Bourse Régionale des Valeurs Mobiliéres , BRVM* BRVM Composite
Kenya Nairobi Securities Exchange ,NGSEINDEX" Nairobi All Share
Mauritius Stock Exchange of Mauritius ,SEM* SEMDEX
Morocco Casablanca Stock Exchange ,CSE* MASI
Namibia Namibian Stock Exchange ,NSX* FTSE NSX Overall
Nigeria Nigerian Stock Exchange ,NGSEINDEX* NSE All Share
Rwanda Rwanda Stock Exchange ,RSE® Rwanda All Share
South Africa Johannesburg Stock Exchange ,JSE* FTSE South Africa
Tanzania Dar Es Salaam Stock Exchange Tanzania All Share
Tunisia Bourse De Tunis ,BVMT*“ Tunindex
Uganda Uganda Securities Exchange ,USE* Uganda All Share
Zambia Lusaka Stock Exchange , LUSE* LES All Share

After obtaining the stock prices, it is crucial to calculate the returns to isolate the
relative price variations and identify calendar anomalies, which influence market per-
formance (Keim & Stambaugh, 1986). As is commonly done in return anomaly liter-
ature, we generate daily returns for each stock market index as the first difference in
the logarithm of the closing index prices. More specifically, daily returns are calculated
using the formula:

Xt
SRy = log (Xt — 1)

where SR, is the returns at the time t, Xt represents the prices at the time t and Xt-1
represents the prices at the time ¢-1. Statistically, due to the large sample size, employ-
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ing daily frequency data in statistical analysis is often more valid. Additionally, a rising
number of financial studies are starting to favor high-frequency data over low-frequen-
cy data.

3.1.1 Variables definition

This study identifies the Day of the Week and the Month of the Year as independent var-
iables, while stock returns serve as the dependent variable, in line with established lit-
erature and financial and economic theories. Table 4 outlines the variables included in
the analysis, accompanied by their descriptions, measurements, symbols, and sources.

Table 4
Variables Employed in the Study
Sr.no  Variable  Description Measurement Symbol Source
Dependent variable
01 Stock re- Daily stock Logarithmic variation SR Authors' calcula-
turns returns between two consecu- tion based on
tive prices stock market
Xt . .
- rices obtained
SR; = log (Xt - 1) If) .
rom Investing.
com
Independent variables
02 Dayofthe = Monday to Dummy variables rep- DOW  Authors' assign-
Week Friday resent each day of the ment based on
week, taking the value 1 the series of
for a specific day and 0 stock market
otherwise returns
03 Monthof  January to Dummy variables repre-  MOY
the Year December sent each month of the

year, taking the value 1
for a specific month and
0 otherwise

Table S presents the basic statistics for index returns during both the pre-Covid-19
and Covid-19 periods. The choice of tests applied to the data is motivated by the need
to assess its distributional properties and ensure the validity of subsequent analyses.
The Jarque-Bera test is employed to examine the normality of the distribution, as it is
widely used in financial studies to detect deviations from normality, which can impact
model assumptions (e.g., Bera & Jarque, 1981). The ARCH test (Engle, 1982) is chosen
to evaluate the presence of heteroskedasticity, which is critical in financial time series
analysis, as volatility clustering is a well-documented phenomenon in stock returns.
The ADF test (Dickey & Fuller, 1979) is used to test for stationarity, as non-stationary
data can lead to spurious regression results, a common issue in time series modeling.
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The results show that the Jarque-Bera test rejects normality, the ADF test confirms sta-
tionarity at level for all-time series, and the ARCH test detects significant heteroske-
dasticity in all stock market returns, indicating volatility clustering. These results are
summarized in Table 6.

3.2 Model

The non-normality of the distribution of a variable/series results from its leptokurtic
nature, higher-order autocorrelation, and volatility clusters, which are all properties
of time series. These properties make traditional models of time series inadequate. All
of these characteristics were present in our dataset. According to the Jarque-Bera test,
the stock returns series is not normally distributed, and the data exhibited volatility
clustering. Because of this, and in accordance with earlier studies (such as Urquhart &
McGroarty, 2014; Adaramola et al., 2020; Alekneviciené et al., 2022; Ghallabi et al.,
2024), we employed GARCH models to account for heteroskedasticity during esti-
mation and to capture the volatility clustering (Bollerslev, 1986). Specifically, we used
the GJR-GARCH (1,1) model to examine calendar effects in African stock markets.
This choice is justified by its ability to take into account volatility asymmetries (i.e.,
the stronger market response to negative news than to positive news), a property well
documented in the financial literature (Glosten et al., 1993). The model in our article
was set as follows:

3.2.1 For Day of the Week effect

SR,,=a,D +a,D, +a;Dy+a,D,+aDg+e, (1)
3.2.2 For Month of the Year effect

SRi,t =a M+ a,My + aMy + a My + agMg, + agMg + o, My, + €, (2)

ot =w+ae(t - 1)*+ ye(t - 1) [e(t - 1)<0] + Bo(t - 1)2 (3)

In equations (1) and (2), SR, is the daily stock returns on each market index (i) for
day or month (t), D, to Dy, and M, to M,,,
for each day of the week: Monday to Friday and each month of the year: January to

corresponding to daily dummy variables

December respectively, a,, to a;,and a,,to a,,, are the needed coefficient for testing
calendar anomaly for a particular trade day and trade month respectively, and ¢, is the
error term. In Equation (3), ot represents the conditional volatility at time (), w is a
constant term, a indicates the impact of positive past shocks e(f - 1)? on future volatil-
ity, 7 captures the asymmetric effect of negative shocks ¢(¢ - 1) < 0 in response to bad
news, I[e(f - 1) < 0 is an indicator function that equals 1 if the previous shock is nega-
tive and 0 otherwise, and f represents the persistence of volatility, showing how past
volatility levels ot — 1)? influence current volatility.
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4. Results

The results regarding the existence of calendar effects are analyzed in the subsequent
subsections using a GJR-GARCH (1,1) technique (Equation 3) to estimate the first
equation for the Day of the Week effect and the second equation for the Month of the
Year effect for each stock index in both periods: pre-Covid-19 and mid-Covid-19.

4.1 Day of the Week Effect

The results of the Day of the Week effect are presented in detail in Tables 7 and 8 for the
pre-Covid-19 and mid-Covid-19 periods, respectively. For the pre-Covid-19 period,
the significant statistics in the table clearly indicate that the vast majority of African
stock markets exhibit the Day of the Week effect. The empirical findings demonstrate
evidence of a Monday effect with negative stock returns in Cote d’Ivoire, Kenya, Mau-
ritius, and Tanzania, and positive stock returns in Tunisia. A Tuesday effect is observed
with negative stock returns in Nigeria and positive stock returns in Uganda. A Wednes-
day effect is seen with positive stock returns in Cote d’Ivoire, Kenya, and Tanzania,
and negative stock returns in Uganda. A Thursday effect is noted with negative stock
returns in Cote d’Ivoire and positive stock returns in Tunisia and Uganda. The findings
also show a Friday effect with positive stock returns in Kenya, Mauritius, Nigeria, and
Tunisia, and negative stock returns in Zambia. Meanwhile, stock indices in Morocco,
Namibia, Rwanda, and South Africa show no evidence of the DOW effect.

During the Covid-19 period, the findings demonstrate evidence of a Monday effect
in Cote d’Ivoire, Nigeria, Rwanda, and South Africa, and a Tuesday effect in Kenya and
Tunisia, all associated with negative stock returns. A Wednesday effect is detected in
Mauritius and Morocco, a Thursday effect in Kenya, Morocco, and Tunisia, and a Friday
effect in Cote d’Ivoire, Kenya, Morocco, and Tunisia, all associated with positive stock
returns. Meanwhile, the stock indices of Namibia, Tanzania, Uganda, and Zambia show
no evidence of the DOW effect during the Covid-19 period.

To sum up, the results clearly confirm the presence of the DOW anomaly across all
the stock markets analyzed. These findings indicate that certain days of the week exhib-
it significantly lower or higher average returns compared to most other days (Derbali
& Hullara, 2016; Gbeda & Perpah, 2018). For the majority of markets in our sample,
across both periods examined, a notable Monday effect was observed: the average re-
turn on Mondays is considerably lower than on other days of the week. In fact, it was
found that average Monday returns are often negative. A plausible explanation for this
Monday effect lies in various behavioral and structural factors. These may include the
accumulation of negative news over the weekend, which shapes investors” expectations
at the start of the week, or a general decline in optimism during the initial trading ses-
sions (Kinateder et al., 2019). These observations are consistent with existing literature
on calendar anomalies, which frequently highlights that average returns on Mondays,
when they mark the first trading day of the week, are typically lower compared to those
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on other days (Alagidede & Panagiotidis, 2009; Zhang et al., 2017; du Toit et al., 2018;
Yardimcr & Erdem, 2020; Aslam et al., 2022; Qadan et al., 2022). At the same time, the
Friday effect is clearly noticeable in our data. Across the markets and the time frame
included in our sample, Friday, as the final trading day of the week, demonstrates an
average return considerably higher than that of most other weekdays for the majority
of stock markets. It has been observed that average returns on Fridays are consistently
positive. This trend aligns with existing literature on the day of the week effect, which
indicates that the last trading day of the week often records significantly higher average
returns in many international stock markets (Stoica & Diaconagu, 2011; Gbeda & Pep-
rah, 2018; Obalade & Muzindutsi, 2019; Ferrouhi et al., 2021; Khan et al., 2023).

Additionally, the analysis shows that African stock markets underwent significant
changes during Covid-19, with some anomalies appearing and others disappearing. In
Cote d'Ivoire, Wednesday and Thursday anomalies disappeared, and a Friday anoma-
ly appeared. In Kenya, Monday and Wednesday anomalies disappeared, and Tuesday
and Thursday anomalies appeared. In Mauritius, Monday and Friday anomalies dis-
appeared, and a Wednesday anomaly appeared. In Nigeria, Tuesday and Friday anom-
alies disappeared, and a Monday anomaly appeared. In Tunisia, a Tuesday anomaly
appeared, and a Monday anomaly disappeared. On the other hand, some markets that
were totally efficient before Covid-19 lost their efficiency with the emergence of certain
anomalies. Morocco experienced the appearance of anomalies on Wednesday, Thurs-
day, and Friday. Rwanda and South Africa saw the emergence of a Monday anomaly.
Conversely, other markets that were inefficient before Covid-19 established their efhi-
ciency during the pandemic. Tanzania benefited from the disappearance of anomalies
on Monday and Wednesday. Uganda saw the disappearance of anomalies on Tuesday,
Wednesday, and Thursday. Zambia experienced the disappearance of a Friday anomaly.
Meanwhile, Namibia underwent no change, remained totally efficient, and maintained
its efficiency throughout the period.

These results are in perfect alignment with existing literature, which has shown that
crises, such as the one triggered by Covid-19, disrupt market efficiency due to increased
volatility, behavioral biases, and investor uncertainty (Malkiel, 2003). Studies (Celik,
2021; Liew et al., 2022; Bassiouny et al., 2023; Tauseef, 2023, Sahu et al., 2024; Kumar,
2024) suggest that these anomalies can emerge or disappear depending on investor re-
actions to exceptional conditions, thus explaining the changes observed in African mar-
kets. Emerging markets, like those studied, are particularly vulnerable to such fluctua-
tions, which may account for the variations in efficiency observed during the pandemic.

4.2 Month of the Year Effect

The results of the Month of the Year effect are presented in Tables 9 and 10 for the
pre-Covid-19 and mid-Covid-19 periods, respectively. During the pre-Covid-19 peri-
od, based on the significant statistics in the table, it is clear that all African stock mar-

176



Fouzia Alloul , El Mehdi Ferrouhi. Calendar Anomalies in African
Stock Markets: Does the Effect of Covid-19 Pandemic Matter?

kets, with the exception of South Africa, exhibit the Month of the Year effect. Addi-
tionally, it is observed that every month of the year, except November, has an effect on
African stock markets. The empirical findings demonstrate evidence of a January effect
with negative stock returns in Céte d’Ivoire, Tanzania, and Uganda, and positive stock
returns in Tunisia. A February effect is observed with positive stock returns in Cote
d’Ivoire, Kenya, Morocco, Tanzania, Tunisia, Uganda, and Zambia. A March effect is
seen with positive stock returns in Kenya and Uganda, and negative stock returns in
Morocco. An April effect is noted with positive stock returns in Tanzania, and negative
stock returns in Uganda and Zambia. A May effect is observed with negative stock re-
turns in Céte d’Ivoire, Namibia, and Uganda, and positive stock returns in Tunisia. A
June effect is seen with negative stock returns in Morocco, and positive stock returns in
Tanzania and Tunisia. A July effect is noted with negative stock returns in Kenya, and
positive stock returns in Tanzania. An August effect is observed with negative stock
returns in Kenya, Nigeria, Uganda, and Zambia, and positive stock returns in Rwan-
da and Tanzania. A September effect is seen with positive stock returns in Mauritius
and Tanzania, and negative stock returns in Tunisia and Uganda. An October effect is
detected with negative stock returns in Céte d’Ivoire and Nigeria, and positive stock
returns in Tanzania. Additionally, a December effect is observed with positive stock
returns in Cote d’'Ivoire, Kenya, Mauritius, Namibia, Nigeria, and Uganda, and negative
stock returns in Tunisia.

During the Covid-19 period, it is clear from the table that all twelve months of the
year have a significant effect on African stock markets, and all African stock markets
exhibit this effect. The empirical findings demonstrate evidence of a January effect with
positive stock returns in Morocco and Rwanda. A February effect is observed with pos-
itive stock returns in Namibia and Uganda, and negative stock returns in Nigeria. A
March effect is detected with negative stock returns in Céte d’Ivoire, Kenya, Mauritius,
Nigeria, Rwanda, Tanzania, and Uganda, and positive stock returns in Tunisia. An April
effect is noted with positive stock returns in Kenya, and negative stock returns in Mau-
ritius, Tunisia, and Zambia. A May effect is seen with negative stock returns in Cote
d’Ivoire, Mauritius, and Zambia, and positive stock returns in Morocco, Tunisia, and
Uganda. A June effect is observed with positive stock returns in Mauritius, Morocco,
Tanzania, and Uganda, and negative stock returns in Nigeria and Zambia. A July effect
is noted with positive stock returns in Rwanda and Tanzania. An August effect is seen
with positive stock returns in Cote d’Ivoire, Kenya, Rwanda, and Uganda. A September
effect is observed with negative stock returns in Rwanda and South Africa. An October
effect is detected with positive stock returns in Cote d’Ivoire and Morocco, and negative
stock returns in Tanzania. A November effect is seen with positive stock returns in Cote
d’Ivoire, Mauritius, and Tunisia, and negative stock returns in Rwanda and Zambia.
Lastly, a December effect is detected with positive stock returns in Mauritius and Zam-
bia, and negative stock returns in Céte d’Ivoire.
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To sum up, the results provide significant evidence of the Month of the Year (MOY)
anomaly across all stock markets, demonstrating that a specific month tends to exhibit
significantly higher or lower mean returns compared to most other months (Alagided,
2013; Chiki et al., 2019; Obalade & Muzindutsi, 2020). In our sample, the December
effect and the March effect are the most frequently observed anomalies. Several stud-
ies suggest that the December effect may be attributed to window dressing. Before the
end of the year, fund managers adjust their portfolios to present better performance.
This may involve selling underperforming stocks and buying higher-performing ones,
which leads to an increase in prices (Worthington, 2010; Kinateder et al., 2019; Fer-
rouhi et al,, 2021). The March effect, on the other hand, is particularly pronounced
in African markets due to region-specific dynamics. In many countries, March marks
the fiscal year-end for governments and corporations, prompting investors to adjust
portfolios to optimize financial statements or position themselves strategically ahead of
annual reporting. Additionally, low market liquidity in the region amplifies the impact
of these movements on asset prices, making the March effect more significant (Obalade
& Muzindutsi, 2020; Elangovan et al., 2022).

Additionally, the analysis shows that African stock markets underwent significant
changes during Covid-19, with some anomalies appearing and others disappearing. In
Cote d’Ivoire, January, February, and December anomalies disappeared, and March,
August, and November anomalies appeared. In Kenya, February, July, and December
anomalies disappeared, and an April anomaly appeared. In Mauritius, March, April,
May, June, and November anomalies appeared, while a September anomaly disap-
peared. In Morocco, February and March anomalies disappeared, and Monday, May,
and October anomalies appeared. In Namibia, May and December anomalies disap-
peared, and a February anomaly appeared. In Nigeria, August, October, and December
anomalies disappeared, and February, March, and June anomalies appeared. In Rwan-
da, January, March, July, September, November, and December anomalies appeared.
South Africa was totally efficient before Covid-19 but lost its efficiency with the appear-
ance of a September effect. In Tanzania, January, February, April, August, and Septem-
ber anomalies disappeared, and a March anomaly appeared. In Tunisia, January, Feb-
ruary, June, September, and December anomalies disappeared, and March, April, and
November anomalies appeared. In Uganda, January, April, September, and December
anomalies disappeared, and a June anomaly appeared. In Zambia, February and August
anomalies disappeared, and May, June, November, and December anomalies appeared.

Overall, these findings underscore the dynamic nature of market efficiency and the
influence of global crises on investor behavior, supporting the notion that stock mar-
kets are not always efficient and can experience significant changes during periods of
economic turmoil, as evidenced by the Covid-19 pandemic aligning with findings in
the literature (Ngwakwe, 2020; Ozkan, 2021; Scherf et al., 2022; Yang et al., 2023; Bas-
siouny et al., 2023; Kumar, 2024).
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Table 11 presents a systematic comparison of our results with previous studies on
calendar anomalies, including the most pronounced Day of the Week (Monday and
Friday) and Month of the Year (December and March) effects in our sample. It also
highlights the impact of Covid-19 on these anomalies, emphasizing disruptions to tra-
ditional patterns across the sample markets.

Table 11
Systematic Comparison of Study Results with Previous Literature
Effect Our results Consistent studies Explanation/Theories
DOW
Monday  Negative/low Alagidede and Panagiotidis, 2009; Accumulation of
returns across Zhang et al., 2017; du Toit et al,, negative news over the
most markets 2018; Yardimci and Erdem, 2020; weekend; pessimism
Aslam et al., 2022; Qadan et al., 2022
Friday Positive/high Stoica and Diaconagu, 2011; Gbeda  Positive sentiment; end-
returns across and Peprah, 2018; Obalade and of-week optimism
most markets Muzindutsi, 2019; Ferroubhi et al.,
2021; Khan et al., 2023
MOY
December Positive/high Worthington, 2010; Kinateder etal., ~ Window dressing

returns across 2019; Ferrouhi et al., 2021
most markets
March Negative/low Obalade and Muzindutsi, 2020; Elan-  Fiscal year-end adjust-

returns across govan et al., 2022 ments; low market
most markets liquidity

Covid-19

DOWand Disrupted market Ngwakwe, 2020; Celik, 2021; Ozkan, Increased volatility; be-

MOY efficiency in Af-  2021; Liew et al., 2022; Bassiouny havioral biases; investor
rican emerging et al, 2023; Tauseef, 2023, Sahu et uncertainty during
markets al., 2024; Kumar, 2024; Scherfetal.,  crises
2022; Yang et al., 2023

Based on these results, our initial hypotheses regarding the presence and variabili-
ty of calendar anomalies in African stock markets were partially validated (Table 12).
For H1, the Day of the Week (DOW) anomaly (H1.1) was confirmed in eight coun-
tries, including Cote d’Ivoire, Kenya, and Tunisia, but rejected in markets like Morocco,
Namibia, and South Africa, highlighting that this anomaly is not universally observed
across the continent. Similarly, the Month of the Year (MOY) anomaly (H1.2) was
validated in eleven countries but rejected in South Africa, indicating some regional
heterogeneity in investor behavior. Regarding H2, the Covid-19 pandemic significant-
ly affected the existence and magnitude of these anomalies, with the DOW anomaly
(H2.1) being altered or disappearing in most markets except Namibia, while the MOY
anomaly (H2.2) was universally impacted. Finally, H3 was fully confirmed, showing

179



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

significant differences in the manifestation of both anomalies (H3.1 and H3.2) across
the twelve markets, likely influenced by their specific structural and behavioral charac-
teristics. These findings emphasize the localized nature of calendar anomalies and their
sensitivity to external shocks such as the Covid-19 pandemic.

Table 12
Hypotheses Validation

Hypothesis Sub-H).rpo- Confirmed Rejected

thesis
H1 HI1.1 Cote d’Ivoire, Kenya, Mauritius, Nigeria, Morocco, Namibia,
Tanzania, Tunisia, Uganda, Zambia Rwanda, and South
Africa
H1.2 Cote d'Ivoire, Kenya, Mauritius, Moroc- ~ South Africa

co, Namibia, Nigeria, Rwanda, Tanzania,
Tunisia, Uganda, Zambia

H2 H2.1 Cote d'Ivoire, Kenya, Mauritius, Mo- Namibia
rocco, Nigeria, Rwanda, South Africa

Tanzania, Tunisia, Uganda, Zambia

H2.2 All twelve countries -
H3 H3.1 All twelve countries -
H3.2 All twelve countries -

S. Conclusion

This study investigates two of the most popular calendar anomalies: Day of the Week
and Month of the Year for twelve African stock markets using daily closing prices of
their main stock indices (BRVM composite, Nairobi All Share, SEMDEX, MASI, FTSE
NSX Overall, NSE All Share, Rwanda All Share, FTSE South Africa, Tanzania All Share,
TUNINDEX, Uganda All Share and LES All Share) over the period from January 1,
2009 to December 31, 2021. The objective is to examine the impact of Covid-19 on
calendar anomalies in the main African stock markets.

The findings of this study reveal a profound impact of the Covid-19 pandemic on
calendar anomalies in African stock markets, significantly altering the Day of the Week
(DOW) and Month of the Year (MQY) effects. Specifically, the pandemic disrupted
the relationship between these calendar anomalies and market dynamics, resulting in
notable shifts across various markets. For the DOW effect, anomalies either emerged
or disappeared during the pandemic in Cote d’Ivoire, Kenya, Mauritius, Nigeria, and
Tunisia, reflecting changing patterns of market behavior. In contrast, Tanzania, Ugan-
da, and Zambia exhibited increased efficiency as all anomalies disappeared, suggest-
ing these markets adapted to the crisis effectively. Conversely, Morocco, Rwanda, and
South Africa experienced a loss of market efficiency during the pandemic, highlighting
vulnerabilities in their market structures. Namibia stood out as an exception, maintain-
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ing its efficiency throughout the period. Similarly, the MOY effect showed widespread
changes across all examined markets due to the pandemic. All markets, except South
Africa, were ineflicient before the pandemic and experienced further deterioration dur-
ing the crisis. South Africa, initially efficient, also lost its efficiency, underscoring the
pandemic’s destabilizing influence on market dynamics.

This study contributes to the literature on market anomalies and efficiency by offer-
ing empirical evidence of how external shocks, such as the Covid-19 pandemic, reshape
established patterns in financial markets. The findings provide practical implications for
investors, policymakers, and academics. Investors can leverage these findings to refine
their strategies, adjusting their trading habits to exploit periods when anomalies emerge.
For instance, during times of crises, understanding the shifts in DOW and MOY ef-
fects can guide more informed decision-making, mitigating risks and identifying op-
portunities. Policymakers are encouraged to address the role of investor sentiment and
market behavior during crises by implementing policies aimed at reducing information
asymmetry, enhancing market transparency, and mitigating short-term volatility. These
measures can foster more resilient financial systems capable of withstanding external
shocks. For academics, this study offers valuable insights into the specific impact of
the Covid-19 pandemic on market efficiency and calendar anomalies in African stock
markets, emphasizing how external disruptions can lead to shifts in market behavior
and efficiency, thereby contributing to a deeper understanding of the dynamics at play
in financial markets during crises.

While highlighting the added value of this work, the study also acknowledges its
limitations, which simultaneously pave the way for future research. The study focused
exclusively on two calendar anomalies: the Day of the Week and the Month of the Year.
Future research could explore additional calendar anomalies, such as the Turn of the
Month, Day of the Month, Half of the Month, and Holiday effects, for a more in-depth
examination of calendar anomalies. Moreover, the study was limited to African coun-
tries. Future studies could expand to international stock markets for a broader analysis
and generalization of results across different countries. Alternatively, they could com-
pare African countries with other regions to uncover broader patterns and highlight the
convergences and divergences between regions. Finally, to demonstrate the impact of
Covid-19, this study focused solely on comparing calendar anomalies before and dur-
ing the pandemic. However, as market structures have changed significantly post-Cov-
id-19, future studies could compare conditions before and after the pandemic to pro-
vide a more comprehensive analysis.
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