~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Ferrouhi, El Mehdi; Kharbouch, Omar; Aguenaou, Samir; Naeem, Muhammad

Article

Calendar anomalies in African stock markets

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Ferrouhi, El Mehdi; Kharbouch, Omar; Aguenaou, Samir; Naeem, Muhammad
(2021) : Calendar anomalies in African stock markets, Cogent Economics & Finance, ISSN 2332-2039,
Taylor & Francis, Abingdon, Vol. 9, Iss. 1, pp. 1-17,

https://doi.org/10.1080/23322039.2021.1978639

This Version is available at:
https://hdl.handle.net/10419/270159

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2021.1978639%0A
https://hdl.handle.net/10419/270159
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

* cogent
economics
& finance

Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/oaef20

©

Taylor & Francis

Taylor & Francis Group

Calendar anomalies in African stock markets

El Mehdi Ferrouhi, Omar Kharbouch, Samir Aguenaou & Muhammad Naeem

To cite this article: El Mehdi Ferrouhi, Omar Kharbouch, Samir Aguenaou & Muhammad
Naeem | (2021) Calendar anomalies in African stock markets, Cogent Economics & Finance,
9:1, 1978639, DOI: 10.1080/23322039.2021.1978639

To link to this article: https://doi.org/10.1080/23322039.2021.1978639

8 © 2021 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

@ Published online: 20 Sep 2021.

N
CJ/ Submit your article to this journal &

|||I| Article views: 2132

A
& View related articles &'

@ View Crossmark data ('

@ Citing articles: 1 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/action/journalInformation?journalCode=oaef20
https://www.tandfonline.com/loi/oaef20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2021.1978639
https://doi.org/10.1080/23322039.2021.1978639
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2021.1978639
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2021.1978639
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2021.1978639&domain=pdf&date_stamp=2021-09-20
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2021.1978639&domain=pdf&date_stamp=2021-09-20
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2021.1978639#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2021.1978639#tabModule

Ferrouhi et al., Cogent Economics & Finance (2021), 9: 1978639
https://doi.org/10.1080/23322039.2021.1978639

CrossMark

Received: 25 June 2021
Accepted: 4 September 2021

*Corresponding author: El Mehdi
Ferrouhi, Professor, Faculty of
Economics and Management, Ibn
Tofail University, Kénitra, Morocco
E-mail: elmehdiferrouhi@gmail.com

Reviewing editor:
David McMillan, University of Stirling,
UNITED KINGDOM

Additional information is available at
the end of the article

El Mehdi Ferrouhi

cogent--0a

<k* cogent

economics
& finance

FINANCIAL ECONOMICS | RESEARCH ARTICLE
Calendar anomalies in African stock markets
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Abstract: In this paper, we investigate the day of the week and the month of

the year effects in African stock markets, both in the Gregorian and the Hijri
calendars. Specifically, we investigate Monday effect, Friday effect, January effect
and Ramadan effect, from January 2009 to December 2019, using OLS regression
with robust standard errors. January is the first month of the Gregorian calendar,
while Ramadan is the 9" and the most sacred month of the lunar calendar, used in
Muslim countries. The results obtained show the existence of Monday effect in BRVM
and Namibia, Friday effect in Kenya and Namibia, January effect in Botswana and
Zambia, December effect in Botswana, BRVM and Egypt and Ramadan effect in

Tunisia.
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Keywords: Monday effect; Friday effect; January effect; Ramadan effect; DOW; MOY; Day
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PUBLIC INTEREST STATEMENT

Stock markets may be characterized by the exis-
tence of abnormal variations in some days of the
week, some weeks or some months. Abnormal
variations mean that they are excessively higher
or lower on some days (e.g., day of the week
effect, week-end effect, holiday effect), weeks
(e.g., Turn of the Year effect, Week of the Year
effect) or months (January effect, December
effect). These abnormal variations related to time
are called calendar anomalies. In this paper, we
analyze the existence of calendar anomalies
related to the Gregorian calendar and those
related to the Hijri calendar (the Islamic calendar)
in the African stock markets. The existence of
these calendar anomalies in a stock market are
very important and crucial as it influences portfo-
lios strategies of the investors. Our study shows
strong evidence of the existence of calendar
anomalies (Day of the Week effect, Month of

the year effect and Ramadan effect) in African
stock indices.
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1. Introduction

While efficient market hypothesis EMH indicates that stock markets are efficient, stock prices
follow a random walk and are thus unpredictable (Fama, 1965, 1970, 1995), several authors
found that stock markets are characterized by calendar anomalies. These anomalies are time
related (Floros & Salvador, 2014) and may depend on days, weeks or months. Indeed, calendar
anomalies imply that stock returns are different (higher or lower) on some days (day of the week
effect, week-end effect and holiday effect), weeks (Turn of the Year effect, Week of the Year
effect), months (January effect, Ramadan effect, Halloween effect) than other days, weeks and
months of the year. In this paper, we investigate the Day of the Week (Monday and Friday),
January and Ramadan effects in African stock markets. The January and Ramadan effects are
related to months and are detected in two different calendars: the Gregorian calendar and the Hijri
calendar.

The majority of countries adopt the Gregorian calendar as official calendar. The Gregorian calendar is a solar
calendar composed from 12 months. Precedent research works show that some months (generally January
or April) may be characterized by abnormal returns. This effect is called the January effect and implies that
stock returns in January are higher than the others months of the year (Moller & Zilca, 2008; Shen et al., 2020).
Wachtel (1942) is the first to find evidence of seasonal movements during December and January in the DJIA
between 1927 and 1942. Several authors find evidence of January effect in the US (Haug & Hirschey, 2006;
Poterba & Weisbenner, 2001; Reinganum, 1983; Rendon & Ziemba, 2007; Rozeff & Kinney, 1976), in the UK
(Reinganum & Shapiro, 1987), in Canada (Berges et al, 1984) and in Irand (Lucey & Whelan, 2004)). In Asia,
different authors found evidence of January effect in Japan (Kato and Schallheim (1985), in China (Zhang & Li,
2006) and in Taiwan (Chien & Chen, 2008; Shen et al., 2020). In Africa, Brishan (2012) find evidence of January
effect in nine industrial sector (oil and gas, basic materials, industrials, consumer goods, health care, consumer
services, telecommunications, financials and technology) indices in South Africa, between 1995 and 2012.
Bundoo (2011) find evidence of January effect in Mauritius stock exchanges. Other papers investigate January
effect at international level. Thus, Gultekin and Gultekin (1983) find evidence of January effect in major
industrialized countries (Australia, Austria, Belgium, Canada, Denmark, France, Germany, Italy, Japan,
Netherlands, Norway, Singapore, Spain, Switzerland, the UK and the US). Chui and Wei (1998) find evidence
of January in Hong Kong (large firms) and in South Korea (small firms). Choudhry (2001) find evidence of
January effect in the UK and the US and no evidence in Germany. However, Raj and Thurston (1994) find
evidence of April effect in New Zedland. This effect is explained by the « tax loss selling » hypothesis
(Reinganum, 1983). According to this hypothesis, investors sell, before the end of the year, stocks that prices
have declined during the year to reduce their taxes, which impacted negatively their prices. In January, stocks
sale decreases and prices increases. Thus, Paul and Theodore (2006) find evidence of Month of the year effect
(April) in Ghana as the end of the year and the date of the submission of company reports is March, which
confirms the tax-loss hypothesis. In the UK, Arsad and Andrew Coutts (1997) find evidence of January and
April effects. Recent papers also documented calendar anomalies in cryptocurrencies (Kinateder and
Papavassiliou (2019) find reverse January and March effects; Kaiser (2019) find reverse January effect; and
Baur et al. (2019) find no evidence of January effect.

Another calendar anomaly that has been investigated in Muslim majority countries is the Ramadan
effect. Ramadan is the 9" month of the Hijti calendar. Also know as the Islamic calendar, the Arabic
calendar or the Hijriyah calendar, the Hijri calendar is a lunar calendar is used in Islamic countries (in
addition to the Gregorian calendar). Indeed, Muslim countries use both the Gregorian calendar for business
and the Hijri calendar for religious observance (Sonjaya & Wahyudi, 2016). The Hijri calendar is composed
from 12 months (Muharram, Safar, Rabi’ al Awwal, Rabi’ al-Thani, Jumada al-Awwal, Jumada al-Thani,
Rajab, Shaaban, Ramadan, Shuwwal, Dhu al-Qadah and Dhu al-Hijjah). While the number of days in the
Gregorian calendar is 30 or 31 days per month (except February, 28 or 29 days), the number of days in the
Hijri calendar is 29 or 30 days. Ramadan is a Holy month when Muslims fast from the sunset to the sunrise.
According to Kavanagh and Bower (1985) and Hirshleifer and Shumway (2003), outcomes are determined
by emotional states. Thus, as Muslims in Ramadan are more religious and have a good mood, Ramadan is
supposed to have an effect on stocks in Muslim majority countries. Seyyed et al. (2005) investigate
Ramadan effect, during the period 1985-2000, on the overall Saudi stock market and six sector indices
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and find that volatility declines during the month of Ramadan while there was no evidence of stock returns
changes during and after Ramadan. Al-Hajieh et al. (2011) investigate Ramadan effect in Middle Eastern
countries (namely Bahrain, Egypt, Jordan, Kuwait Qatar, Saudi Arabia, Turkey and UAE) between 1992 and
2007 and find evidence of Ramadan effects in the majority of stock markets (except Bahrain and Saudi
Arabia). Ramadan effect in these markets is attributed, according to the authors, to the positive mood of
investors during Ramadan. Ariss et al. (2011) find evidence of Ramadan and December effects on GCC (Gulf
Cooperation Council) stock markets. Biatkowski et al. (2012) investigate Ramadan effect in 15 markets
(Bahrain, Egypt, Indonesia, Jordan, Kuwait, Malaysia, Morocco, Oman, Pakistan, Qatar, Saudi Arabia, Tunisia,
Turkey and UAE). Results obtained show that stock returns during Ramadan were higher and less volatile
and the authors conclude to the existence of Ramadan effect. Al-Khazali (2014) investigates Ramadan
effects in the same sample as Al-Hgjieh et al. (2011), over the period 1989-2012 and five sub-periods.
Results confirm results of Biatkowski et al. (2012) and show evidence of Ramadan effects. Khan et al. (2017)
investigate Ramadan effect on the Karachi Stock Exchange (Pakistan) using GARCH and OLS models. While
results obtained using GARCH model show a minor positive impact of Ramadan on the stock market,
results obtained using OLS model show that stock market variations during this month are less volatile.
Gavriilidis et al. (2016) find evidence of herding behavior in seven stock markets (Bangladesh, Egypt,
Indonesia, Malaysia, Morocco, Pakistan and Turkey). Sonjaya and Wahyudi (2016) find evidence of
Ramadan effect in 10 countries (8 Asian countries namely Bahrain, Indonesia, Jordan, Malaysia, Kuwait,
Oman, Qatar and Saudi Arabia; and 2 African countries namely Morocco and Tunisia). Lai and Windawati
(2017) find evidence of Ramadan effect in the Indonesian and Malaysian stock markets. Wasiuzzaman and
Al-Musehel (2018) investigate Ramadan effect in Saudi and Iranian stock markets and find evidence of
Ramadan effect on Saudi Arabia market while they find no evidence of Ramadan effect in the Iranian stock
market. Yousaf et al. (2018) find no evidence of herding behavior during Ramadan in the Pakistani stock
exchange. Also, Hassan and Kayser (2019) investigate the effect of Ramadan on Dhaka stock exchange
(Bangladesh) and find no evidence of Ramadan effect on market volatility.

The day of the week has also been well documented. Thus, Dubois and Louvet (1996) find evidence
of day of the week effect in nine countries (Australia, Canada, France, Germany, Hong Kong, Japan,
Switzerland, the UK and the US). Results show low return in the first days of the week but not necessary
on Monday. Also, Chiah and Zhong (2019) find evidence of Monday effect (positive returns) and Friday
effect (negative returns) in 24 developed countries. Zhang et al. (2017) find evidence of Monday effect
(on Argentina, China, Italy, Poland, Singapore, the US «Dow Jones Industrial index»), Tuesday effect
(on Canada and the US «S&P 500», Wednesday effect (on Australia, Germany, Indonesia, Japan,
Mexico, New Zealand, Switzerland), Thursday effect (on Czech Republic, the Philippines) and Friday
effect (on Brazil, Chile, Hong Kong, India, Malaysia, Russia, Spain, Turkey). In Asia, Wong et al. (1992)
find evidence of Monday and Tuesday effect (negative returns) and Friday effect (positive returns) in
Hong-Kong, Malaysia, Singapore and Thailand stock markets. Basher and Sadorsky (2006) find evi-
dence of day of the week effect on Pakistan, Taiwan and the Philippines. Ke et al. (2007) find evidence
of day of the week effect on the three first days of the week on Taiwan. Ariss et al. (2011)
investigate day of the week effect on Gulf Cooperation Council (GCC) stock markets, and as the
weekend on these countries is on Friday and Tuesday, the authors find evidence of Wednesday effect
(Wednesday in GCC is last day of the week before the weekend). H. Berument and Kiymaz (2001) find
evidence of Wednesday and Monday effect (low returns) and Friday and Wednesday effect (low
returns) on the S&P 500 index. Keef and Roush (2005) find evidence of weekend effect in pre-
holiday returns on the S&P 500 index. Caporale and Zakirova (2017) find evidence of Monday and
Friday effects in the Russian stock market. Evidence of calendar anomalies was also detected in the
Thai stock market (Wuthisatian, 2021). Ma and Tanizaki (2019) investigate day of the week effect
Bitcoin and observe Monday and Thursday effects while Caporale and Plastun (2019) find evidence of
Monday effect on Bitcoin and no day of the week effects on other cryptocurrencies. Aharon and Qadan
(2019) find evidence of Monday effect on Bitcoin and confirm precedent results. Also, Kinateder and
Papavassiliou (2019) find no evidence of day of the week effect on Bitcoin returns.

Previous studies that investigate aspects of the behavioral finance in African stock exchanges concerned
specific stock markets—e.g., the Ghana Stock Exchange (Paul & Theodore, 2006), the Mauritius Stock
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Exchange (Agathee, 2012), the Casablanca Stock Exchange (Ferrouhi, 2021), the South African stock
exchange (Bhana, 1985; Brishan, 2012; Du Toit et al, 2018), the Tunisian Stock exchange (Derbali &
Hallara, 2016)—or a panel of stock markets (Chukwuogor, 2008; Guney et al., 2017; Kalidas et al., 2013).

African stock markets are members of the African Stock Exchanges Association (ASEA).
According to Table 1, the oldest African stock market is the Egyptian Exchange, created in 1883,
then the South African stock market “Johannesburg Stock Exchanges, four years later; in 1887. The
Namibian stock market has also more than one hundred years (created in 1904). The youngest
African stock markets are Lusaka stock exchange (1994), Dar Es Salam Stock Exchange (1996),
Uganda Securities Exchange (1997) and Rwanda Stock Exchange (2005). The big five African stock
markets (using market capitalization) are the Johannesburg Stock Exchange (867,2 billion $), the
Namibian stock Exchange (130,3 billion $) and the Moroccan stock market “Casablanca Stock
Exchange” (56 billion $). Three stock markets have more than one hundred listed companies:
Johannesburg Stock Exchange (352), Egyptian Exchange (245) and Nigerian Stock Exchange (159).

This paper is a replication the study of Obalade and Muzindutsi (2019), in which the authors
investigate calendar anomalies in African stock markets. However, while the authors use Markov
switching models, we apply in the present paper the usual approach that permit the detection of
calendar anomalies in financial markets (Gibbons & Hess, 1981; Peterson, 1990; Solnik & Bousquet,
1990; Raj & Thurston, 1994; Keef & Roush, 2005; Ariss et al., 2011; M. H. Berument & Dogan, 2012;
Caporale & Zakirova, 2017; Aharon & Qadan, 2019). We extend the sample to 16 African stock
indices. Also, while Obalade and Muzindutsi (2019) study two calendar anomalies (the month of
the year and the intra-months effects) in the Gregorian calendar, we extend the calendar anomalies
studied and investigate the Day of the week effect (Monday effect and Friday effect) and the Month of
the year effect (January effect and Ramadan effect) both in the Gregorian and the Hijri calendars.

In this paper, we investigate the existence of calendar anomalies in African stock markets
(Botswana, Cote d’Ivoire, Egypt, Kenya, Mauritius, Morocco, Namibia, Nigeria, Rwanda, South Africa,
Tanzania, Tunisia, Uganda and Zambia) for the period post-subprime crisis and pre-Covid-19 crisis (for
the period 2009-2019). We focus on three main anomalies, namely the Day of the Week effect (DOW)
and the Month of the Year effect MOY (in both the Gregorian and Hijri calendars). The originality of the
present paper lies to the inexistence, to the best of our knowledge, of a paper that examines calendar
anomalies in a panel of 14 African countries, for the period post-subprime crisis and pre-Covid-19
crisis. This study presents two main contributions. First, as our literature review shows that there is
a lack of studies on calendar anomalies in African markets, this paper contributes to extending the
existing literature and its contribution cannot be underestimated. Second, results of this study have
practical implications both for researchers, investors and authorities since the existence of calendar
anomalies in African stock markets influences optimal portfolios strategies. One of the specificities of
African markets is that they are relatively recent. In fact, 50% of the markets studied are less than
50 years old. The rest of this paper is organized as follows: section 2 presents the methodology
adopted and data used, section 3 discusses obtained results and section 4 presents our conclusions.

2. Methodology and data

In this paper, we investigate the day of the week and the month of the year effects, using OLS
regression with Huber-White robust standard errors. Thus, following the papers of Gibbons and
Hess (1981), Peterson (1990), Solnik and Bousquet (1990), Raj and Thurston (1994), Keef and Roush
(2005), Ariss et al. (2011), M. H. Berument and Dogan (2012), Caporale and Zakirova (2017), and
Aharon and Qadan (2019), we investigate the Day of the week (Monday and Week-end), January
and Ramadan effects by estimating the following equations:

3. For january effect

Rit = p1iMyi + BpiMai + ..o + PriMati + PriMaai + &
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Table 1. Presentation of African stock exchanges

Country Stock Exchange Market N° of listed Date of creation
capitalization companies
(UsSD)

Botswana Botswana Stock 33,57 billion 32 1989
Exchange (BSE)

Benin, Burkina Faso, | Bourse Régionale 6,77 billion 46 1966

Cote d’Ivoire des Valeurs

(Headquarter), Mobilieres (BRVM)

Guinea-Bissau, Mali,

Niger, Senegal,

Togo

Egypt Egyptian Exchange | 43,06 billion 245 1883
(EGX)

Kenya Nairobi Securities 19,81 billion 63 1954
Exchange
(NGSEINDEX)

Mauritius Stock Exchange Of | 5,84 billion 95 1989
Mauritius (SEM)

Morocco Casablanca Stock 56 billion 75 1929
Exchange (CSE)

Namibia Namibian Stock 130,3 billion 39 1904
Exchange (NSX)

Nigeria Nigerian Stock 37,75 billion 159 1960
Exchange
(NGSEINDEX)

Rwanda Rwanda Stock 3,62 billion 10 2005
Exchage (RSE)

South Africa Johannesburg Stock | 867,2 billion 352 1887
Exchange (JSE)

Tanzania Dar Es Salaam Stock | 6,5 billion 27 1996
Exchange

Tunisia Bourse De Tunis 8,25 billion 82 1969
(BVMT)

Uganda Uganda Securities 5,04 billion 17 1997
Exchange (USE)

Zambia Lusaka Stock 1,52 billion 22 1994
Exchange (LUSE)

where R;; is the daily return of index i, My are dummy variables for months. M;; is equal to 1
when day t is in January and O otherwise. My; is equal to 1 when day t is in February and 0
otherwise, and so on. The parameters g are estimated using OLS regression with Huber-White
robust standard errors. The January effect is detected if the coefficient g;; is significantly positive or
higher than other coefficient s estimated. ¢ is the error term.

4. For ramadan effect
To detect the existence of Ramadan effect, we first convert our Gregorian calendar data to a lunar calendar
data.? Then, we generate new dummy variables for Hijri months and estimate the following equation:

Rit = p1iM1i + poiMai + . . . .. + P11iM11i + Pr2iM12i + &4

where R;; is the daily return of index i, My are dummy variables for months. My; is equal to 1
when day t is in Muharram and O otherwise. My; is equal to 1 when day t is in Safar and 0
otherwise, and so on. The parameters g are estimated using OLS regression with Huber-White
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robust standard errors. The Ramadan effect is detected if the coefficient f5; is significantly different
than other coefficient g estimated. &;; is the error term.

5. For day of the week effect
We also investigate the existence of day of the week effect. Thus, we estimate the following
equation:

Rit = B1;D1i + B2iDai + B3iD3i + BuiDsi + PsiDsi + et

where Ry is the daily return of index i, D1; are dummy variables for days. Dy; is equal to 1 when day tis in
Monday and 0 otherwise. Dy; is equal to 1 when day t is in Tuesday and O otherwise, and so on. The
parameters B are estimated using OLS regression with Huber-White robust standard errors. The
existence of Monday effect is detected if the parameter g;; is significantly different than other and
a coefficient fs; significantly different than the other parameters indicates the existence of Friday effect.

The aim of this paper is to investigate day of week and month of the year effects, using both the
Gregorian and the Hijri calendars, in African stock market. Thus, we selected 14 main African stock
markets. Our sample is defined according to the availability of data (Table 2). Data are drawn from
Investing.com database. We do not consider 2008 and 2020 to isolate bias from the 2007-2008
financial crisis and Covid-19 pandemic crisis. Initially, we investigate the existence of calendar anoma-
lies in African stock markets for the period 2009 to 2019, but for some stock markets (Cote d’Ivoire,
Egypt, Namibia, Nigeria, Rwanda, Tanzania, Uganda and Zambia), data are available for shorter periods.

To investigate Ramadan effect, we choose four countries (Egypt, Morocco, Nigeria and Tunisia),
which are Muslim majority countries, as they are more exposed to Hijri calendar anomalies. Daily
stock return is calculate as follows:

R: = [log(P;) — log(P;_1)] * 100

where P; is closing price of day t. The conduction of Augmented Dickey-Fuller unit root test show
that African indices time series are stationary.

6. Results

Figure 1 gives an overview of the evolution of African stock indices during the period of the study. We
remark that indices of Egypt, Kenya, Mauritius, Namibia, South Africa, Tunisia and Uganda have
experienced a growing trend during the last decade, while stock indices of Botswana, Morocco and
Nigeria exhibit an up-down cycle. Table 3 presents descriptive statistics of daily African indices returns.
We remark that, during the period of the study, Rwanda All Share exhibit the highest mean return and
standard deviation while “La Bourse Régionale des Valeurs Mobilieres Composite” and BSE Domestic
Company exhibit, respectively, the lowest mean return and standard deviation. As presented above,
we estimate equations 1, 2 and 3 using OLS regression with Huber-White robust standard errors, to
detect the month of the year (Gregorian and Hijri months) and day of the week effects.

Results of the estimation of equation 1 are presented in Table 4 and show that Monday returns are
statistically significant and negative (BRVMC) and on positive in FTNO98; Wednesday returns are
positive in BRVMC, Egypt, Kenya, Mauritius and Morocco. Thursday returns are negative on BRYMC
and positive in DSEI, TUNINDEX, Uganda; Friday effect on Kenya, Mauritius, Nigeria and Mauritius. Thus,
as the existence of a day of the week effect implies that returns on some days are different (higher or
lower) than other months, our results show evidence of Monday effect is detected in BRVYMC and
FTNO98 and Wednesday effect on BRVM, Egypt, Mauritius and Morocco. Results show also evidence of
Friday effect in Kenya and Namibia. While market indices of Botswana, Rwanda, South Africa and
Zambia show no evidence of day of the week effect.
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Table 2. Presentation of data
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Country Index Ticker Availability of

data

From To
Botswana BSE Domestic DCIBT January 2009 December 2019

company

Cote d’Ivoire BRVM Composite BRVMCI March 2014 December 2019
Egypt » MSCI Egypt MIEGOOOOOPEG July 2012 December 2019
Kenya Nairobi All Share NASI January 2009 December 2019
Mauritius SEMDEX MDEX January 2009 December 2019
Morocco MASI MASI January 2009 December 2019
Namibia FTSE NSX Overall FTNO98 October 2013 December 2019
Nigeria | NSE All Share NGSEINDEX January 2012 December 2019
Rwanda Rwanda All Share ALSIRW February 2013 March 2019
South Africa FTSE South Africa FTWIZAFL January, 2009 December, 2019
Tanzania v Tanzania All Share | DSEI August 2011 December, 2019
Tunisia Tunindex TUNINDEX January 2009 December, 2019
Uganda Uganda All Share ALSIUG August 2011 December, 2019
Zambia » LES All Share LASILZ July 2012 December, 2019

Results of the month of the year effect, using the Gregorian calendar, are presented in Table 5. We
remark that January returns are positive for indices of Botswana and Mauritius and negative in
BVRMCI (Regional stock exchange); February returns are positive in BVRMCI, MASI (Morocco),
ALSIUG (Uganda), LASILZ (Zambia) and negative in Mauritius. We also remark that March returns
are positive in Egypt, Kenya, Mauritius, Uganda and Zambia and negative in Morocco; April returns are
positive in Kenya, Tunisia; May returns are positive in Nigeria, Tunisia and negative in BVRMCI and
Namibia; June returns are positive in Tanzania and Tunisia and negative in Egypt, Zambia; July returns
are positive in Botswana, Egypt, South Africa, Tunisia; August returns are positive in Tunisia and
negative in BVRMCI and Uganda All Share index; September returns are positive in Mauritius and
negative in BVRMCI and Tunisia; October returns are positive in Morocco and negative in BVRMCI,
Nigeria, Rwanda; November returns are negative in Nigeria and December returns are positive in
Botswana, BVRMCI, Egypt, Mauritius, Nigeria. As the existence of a Month of the Year effect implies
that returns are different (higher or lower) in some months than others, we remark the existence of
January effect in Botswana and Zambia, and February effect in Mauritius, Morocco and Uganda. We
also remark the existence of March effect in Kenya and Morocco, April effect in Keya and Nigeria, and
May effect in Namibia, Tanzania and Tunisia. June effect is detected in Egypt and South Africa, July
effect in Botswana and Uganda, August effect in Tunisia, September effect in Mauritius, Nigeria and
Rwanda, and December effect in Botswana, BRVM and Egypt. We conclude that there is a month
of year effect, in African stock indices, that differs from one country to another.

Regarding the Month of the Year in the Hijri calendar, and as the exposed stock markets are
Muslim majority countries, we select four stock exchanges: Egypt, Morocco, Nigeria and Tunisia.
Precedent studies show that, generally, stock exchanges in majority Muslim majority countries are
more exposed to Ramadan effect. According to Table 6, our results show that the Egyptian index is
characterized by a significant and positive returns on Safar, Jumada al-Thani and Shuwwal (the
month after Ramadan). Our results show also significant and negative returns in Morocco in
Jumada al-Thani and Rajab. The Tunisian index Tunindex is also characterized by positive returns
in Rabi’ al-Thani, Jumada al-Awwal, Shaaban, Ramadan and Shuwwal, which confirms precedent
results (Biatkowski et al., 2012; Sonjaya & Wahyudi, 2016). However, the Nigerian index does not
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Figure 1. The evolution of
African stock indices during the
period 2009-2019. From right
to left: Botswana, BRVM, Egypt,
Kenya, Mauritius, Morocco,
Namibia, Nigeria, Rwanda,
South Africa, Tanzania, Tunisia,
Uganda and Zambia.
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exhibit any Hijri calendar anomaly. We conclude to the existence of Ramadan effect in Tunisia
while other Muslim majority countries do not present any Hijri calendar anomaly.

7. Conclusion

Calendar anomalies are time related and depend on days, weeks or months. The existence of these
anomalies suggest that abnormal returns are predictable for some days, weeks and months,
contrary to the EMH hypothesis which suppose that stock prices follow a random walk and stock
returns are thus unpredictable. Calendar anomalies in stock markets are well documented. In this
paper, we investigate the day of the week and the month of the year effects in African stock
markets. Specifically, we investigate January effect and Ramadan effect. January is the first year of
the Gregorian calendar while Ramadan is the 9th and the most sacred month of Muslims calendar.

In this replication study, we confirm precedent results of Obalade and Muzindutsi (2019) regarding
the Mauritian Index. Indeed, we detect the presence of January, September and December effects.
However, we also detect the existence of February and March effects. This paper confirms precedent
results regarding the existence of May and December effects in Nigeria. Also, both studies find no
evidence of January effect. However, contrary to the precedent study, we find evidence of October
and November effects. Also, unlike the precedent study, we find evidence of July effect in South
Africa. Concerning Morocco, our study confirms precedent results as we find evidence of March effect.
However, we find also evidence of February, March, and October effect (precedent paper find evidence
of January, June, August and November effects). Results regarding Tunisia confirm the existence of
April, June, July and August effects. We also find new evidences of May and September effects, while
the precedent study find evidence of January effect). Our results confirm those of Bundoo (2011)
regarding the Wednesday effect. Also, unlike precedent studies that found evidence of Ramadan
effect in Egypt and Morocco (Al-Hajieh et al., 2011; Biatkowski et al., 2012; Sonjaya & Wahyudi, 2016),
we find no evidence of Ramadan effect in these stock markets. However, we find evidence of
Ramadan effect in Tunisia, which confirms results obtained by Biatkowski et al. (2012) and Sonjaya
and Wahyudi (2016). We believe that these discrepancies in the results are due to the differences of
the studied periods. Thus, while we investigate calendar anomalies during the period post-subprime
crisis and pre-Covid-19 crisis, other studies used different periods (Al-Hajieh et al., 2011; Biatkowski
et al,, 2012; Bundoo, 2011; Sonjaya & Wahyudi, 2016).

Thus, our results show strong evidence of the existence of calendar effects in African stock
indices. Regarding the day of the week effect, results show evidence of Monday effect in BRVYMC
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and FTN098, Wednesday effect in BRVM, Egypt, Mauritius and Morocco and Friday effect in Kenya
and Namibia. However, stock indices of Botswana, Rwanda, South Africa and Zambia show no
evidence of day of the week effect. Regarding Gregorian calendar effects, January effect is
detected in Botswana and Zambia, and February effect in Mauritius, Morocco and Uganda. Stock
indices of Kenya and Morocco exhibit March effect, Keya and Nigeria exhibit April effect while we
find evidence of May effect in Namibia, Tanzania and Tunisia. June effect is detected in Egypt and
South Africa, July effect in Botswana and Uganda, August effect in Tunisia, September effect in
Mauritius, Nigeria and Rwanda, and December effect in Botswana, BRVM and Egypt. We conclude
that there is a month of year effect (Gregorian calendar) in African stock indices. Regarding Hijri
calendar anomalies, the Tunisian stock index is the only Muslim majority index that exhibits
Ramadan effect. We conclude to the existence of calendar anomalies that characterize African
stock exchanges, both in the Gregorian and Hijri calendar.
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Notes

1. Obalade and Muzindutsi (2019) investigate calendar
anomalies in five African stock markets: Mauritius,
Morocco, Nigeria, South Africa and Tunisia

2. We use the converter of the website: https://www.
islamicfinder.org/
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