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Abstract

In line with the Adaptive Market Hypothesis (AMH), the objective of this study is to
investigate how the day-of-the-week (DOW) effect behaves under different bull and
bear market conditions in African stock markets, and to examine the likelihood of be-
ing in a bull or bear regime for each market. A Markov Switching Model (MSM) was
employed as the analytical technique. The results show that the DOW effect appears
in one regime and disappears in another, in all markets, as rooted in the AMH. Lastly,
all markets, except the Johannesburg Stock Exchange have a higher tendency to be
in a bearish state than a bullish one. Our findings show that active investment man-
agement may yield profits for investors investing in most African markets during bear-
ish conditions.
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Introduction

The Efficient Market Hypothesis (EMH) is the most popular asset pricing theory in the field
of finance. The theory posits that security prices fully reflect all obtainable information. The
implication is that past prices should have no predictive power over future prices; hence,
successive stock returns should be random (Fama 1970). However, several deviations and
various types of patterns have been discovered in asset returns, which are at variance with
the EMH and, hence,are termed efficient market anomalies. Lo, Blume, and Durlauf (2007)
identified calendar anomalies as one such group of contradictions to the EMH. Alagid-
ede (2013) defined calendar anomalies as the likelihood that returns on financial securi-
ties exhibit systematic patterns during a particular time of the day, week, month, or year.
The hype of calendar anomalies is as a result of investors seeking gainful trading strate-
gies in order to take advantage of any identifiable pattern. Calendar anomalies or effects
consist of day-of-the-week (DOW), end-of-the-week, holidays, January, month-of-the-year,
turn-of-the-year, turn-of-the-month, intra-month/half-of-the-month, lunar (moon) and Hal-
loween (summer/winter) effects. Consequent to the introduction of emotions and irrational-
ity in the field of finance, calendar anomalies have been placed under the umbrella of behav-
ioral finance (BF). Thus, the presence of calendar anomalies is one of the signals of a stock
market’s inefficiency. This means that calendar anomalies form part of the controversies that
exist between the Efficient Market and BF schools as to whether stock markets are efficient.
The Adaptive Market Hypothesis (AMH) emerged in the early 2000s as a middle
of the road approach between the EMH and the behavioral schools of thoughts. The
new school states that investors are intelligent but fallible, and they learn and adapt
to dynamic market environments (Lo 2012). Thus, markets are not efficient at all times
but are usually competitive and adaptive, varying in their magnitude of efficiency
as the environment and participants vary through time. Like the EMH, the AMH sug-
gests that market participants act in their own interests. However, unlike the EMH,
in which it is believed that individuals operate in a stationary and equilibrium market
environment, and hence do not make mistake, the AMH holds that individuals make
frequent mistakes, but they have the capability to learn from them and adapt their
behavior accordingly (Lo 2005). The AMH explains that adaptation and innovation
are driven by competitive forces in the market and that the interaction among com-
petitors is governed by the survival of the richest (natural selection) (Lo 2005).
Lastly, all the stages beginning with selfish individuals through competition, adapta-
tion, and natural selection to environmental conditions, describe the market dynamics
under the AMH. Lo (2004 2005) holds that market efficiency is not an all or nothing
phenomenon as the stock market evolves over time, and periods of inefficiency alternate
with periods of efficiency, subject to changing profit opportunities, market conditions
as well as the nature and number of market participants. Thus, AMH provides an ar-
gument for the coexistence of market efficiency and anomalies. If the AMH states that
efficiency is fluctuating, do market anomalies also fluctuate? If efficiency is affected
by market conditions, are market anomalies also affected by market conditions? These
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are important questions that require empirical investigation. Urquhart and McGroar-
ty (2014) attempted to investigate the presence of market anomalies under AMH in the
US context, but it remains to be seen how calendar anomalies behave under different
market conditions in smaller or emerging markets, such as African stock markets.

Therefore, the current study investigates one of the most common calendar anomalies,
known as the DOW or weekend (Monday/Friday) effects, in the African stock markets
using a regime-switching methodology. The DOW effect is the tendency for stock returns
to be abnormally higher on some days of the week than on other days, often in a recur-
ring pattern over the years (Magnus 2008; Hassan et al. 2015). It explains that the expect-
ed or standardized returns are different for all weekdays. For instance, the Friday anomaly
compares the previous trading day’s closing price return, i.e., Thursday’s, to Friday’s closing
price, and similarly for the other days (Hansen 2003). Pandey and Samanta (2016) stated
that the DOW effect is evidenced by significantly different returns on some weekdays; no-
tably larger on a Friday and lower on a Monday. According to Dragan, Martin, and Igor
(2012), the DOW effect is like the weekend effect. It holds that securities displayed much
smaller returns in the period between Friday’s close and Monday’s close. There is a need
to examine the DOW effect within the AMH framework since most of the earlier studies
did not take the possibility of a switch in behavior and market conditions into consider-
ation. Thus, the objective of the study is to investigate how the DOW effect behaves un-
der different bull and bear market conditions in the selected African stock markets.

Literature Review

Market participants are presumed to be rational in financial theory. However, they make
certain decisions quickly, without enough information or time. Factors such as fears,
desires, and emotions influence investors’ decisions (Helena 2009). In practice, inves-
tors take their feelings into consideration, suggesting that markets may not reflect eco-
nomic fundamentals in certain situations (Goedhart et al. 2005). One of the situations
is irrational behavior, such as optimism and pessimism. Another situation is regular
patterns of behavior, such as overconfidence and overreaction. Behavioral finance pro-
vides relevant explanations for calendar anomalies. The investor’s psychology hypoth-
esis, for instance, states that market participants tend to purchase securities as holi-
days approach due to verve and holiday excitement (Brockman and Michayluk 1998;
Vergin and McGinnis 1999; Marrett and Worthington 2006). This behavioral argument
is consistent with the notion that happier people tend to believe in more positive out-
comes (Thaler 1999). Thus, investors may occasionally act irrationally because the dif-
ferences in their moods during different days of the week may result in varying levels
of optimism and pessimism on these days of the week, hence differing returns on se-
curities (Rystrom and Benson 1989; Rossi 2007). Normally, investors are less optimistic
on Mondays relative to other weekdays, and optimistic on Fridays, and as a result, they
purchase shares and create a rising swing in prices (Rystrom and Benson 1989).
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Another explanation for the negative weekend effect is rooted in the Settlement Re-
gime Hypothesis, which holds that the delay between the trade date and the settlement
date creates an interest-free loan until the settlement (Lakonishok and Levi 1982). Friday
buyers get two extra days of free credit, creating an incentive to buy on Fridays and push-
ing Friday prices up (Gibbons and Hess 1981). French (1980) explained the information
release hypothesis and showed that firms and governments generally release good news
between Monday and Friday but wait until the weekend to release bad news. As a re-
sult, the bad news is reflected in lower stock prices on Mondays, while the good news
is reflected in higher stock prices on Fridays. However, in an efficient market, rational
investors should recognize this and should short sell on Friday at a higher price and buy
on Monday at a lower price, assuming that the expected profit covers the transaction
costs and payment for risk. This type of trading should lead to the elimination of the
anomaly since it should result in prices falling on Friday and rising on Monday.

Rossi (2007) examined the calendar anomalies in South American stock returns from
1997 to 2006, focusing on the existence of DOW effects and the monthly patterns in Ar-
gentina, Brazil, Chile, and Mexico. It was concluded that there was a traditional positive
Friday effect in Brazil and in Chile, with lowest returns on Mondays. In addition, the
study documented positive returns on Wednesdays and Fridays. In Mexico, the highest
returns appeared on Wednesdays. For Argentina, there was no record of a DOW anom-
aly. A negative Monday effect and positive Wednesday effect was also found by Shiok,
Chong, and Brian (2007), in Malaysia. Similarly, Hakan and Halil (2001) examined
the DOW effect on stock market volatility in the S&P 500 market index from January
1973 to October 1997 and found that the DOWeffect is present in both volatility and
return equations. While the highest and lowest returns were observed on Wednesday
and Monday, the highest and lowest volatilities were observed on Friday and Wednes-
day, respectively. Further investigation of sub-periods reinforces the findings that the
volatility pattern across the days of the week is statistically different.

Wing-Keung, Aman, and Nee-Tat (2006) investigated calendar anomalies in Singa-
pore using the full period over 1993-2005 and sub-periods of 1993-1997 and 1998-2005.
The results showed that there is a January effect in the post-2007 financial crisis period,
but the weekend and holiday effects disappear post-crisis. The changing behavior report-
ed here has implication for the AMH. Lukas (2009) employed rolling and extended dum-
my variable regression to analyze calendar effects in Germany and 28 other countries
from 1955 to 2009, and submitted that the DOW effect started disappearing in the late
1990s, which is suggestive of the new AMH. In a comprehensive review of the literature
on calendar anomalies between 1915 and 2009, Martin (2011) concluded that the week-
end effect seems to have disappeared, and the January effect has halved. Lukas (2012)
investigated seasonality in the US stock exchange across six major industrial sectors.
The results rejected the DOW and January effects in the US stock market, thus pointing
to changing behavior since these anomalies were established by previous studies.

Africa-related studies include Osazevbaru and Oboreh (2014), which established the
presence of the Monday effect in Nigeria. Meanwhile, Julio and Beatriz (2013), studying
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Colombian, Indonesian, Vietnamese, Egyptian, Turkish, and South African stock re-
turns, found evidence of the DOW effect. Bundoo (2011), in the Mauritian Stock market,
found negative Tuesday returns but positive returns for other days of the week, with sig-
nificant Friday and September effects. Alagidede and Panagiotidis (2006) analyzed the
calendar effect of the Ghana Stock Exchange using daily closing prices and found the pres-
ence of April and weekend effects. Brishan (2012) examined sectoral calendar anomalies
in the Johannesburg Stock Exchange (JSE), and concluded that there is the presence of day
and month effects, reducing pre-holiday effects, and the absence of weekend or January
anomalies. Umar (2013) documented different DOW effects in Nigeria and South Africa,
pre and post-stock market liberalization. The South African market exhibits a significant
DOW effect on Mondays and Fridays pre-liberalization and on Thursdays and Fridays,
respectively, in the mean and variance equation post-liberalization. Based on skewness
and kurtosis of the daily index from 2004 to 2008, Shakeel, Douglas, and Chimwemwe
(2013) submitted that Zambia, Botswana, Nigeria, and Morocco displayed significantly
different DOW effects in the pre and post financial crisis periods while South Africa did
not. Urquhart and McGroarty (2014) was the first study to investigate time-varying cal-
endar anomalies within the AMH framework in the US using daily and monthly indexes
from 1900 to 2013. Their findings show that calendar anomalies vary over time and are
influenced by conditions such as up, down, bull, bear, normal, expansionary and con-
tractionary, or Republican and Democrat dispensations. In line with the AMH, calendar
anomalies could also be investigated vis-a-vis market conditions. There is a dearth of stud-
ies on the explanatory power of market conditions on the behavior of calendar anomalies
in stock markets, especially in small stock markets such as African stock markets.

Research Methodology

Data and Sampling

The daily stock market return indices of the major stock markets in Africa were used in this
study. The use of daily data made it possible to investigate the DOW effect in stock returns.
The data covered a period of 20 years (1998-2017), which was selected based on data availa-
bility. The data were sourced from the Bloomberg database. The study used a sample of five
African stock markets, namely Nigeria, South Africa, Mauritius, Morocco, and Tunisia.
The selection of these markets is based on data availability and their relative size in the
continent. The big markets in the region are in South Africa, with a market capitalization
above $970 billion and 388 listings, Nigeria with a market capitalization above $114 bil-
lion and 190 listings, and Morocco with a market capitalization of $54.8 billion and 75 list-
ings. The stock markets in Mauritius and Tunisia are small with about $8.5 billion and 8.6
billion market capitalizations, respectively (AfricaTLF.com 2016). For the Nigerian Stock
Exchange All-Share Index (NGSEINDX), the JSE All Share Index (JALSH), the Stock Ex-
change of Mauritius (SEM) All-Share Index (SEMDEX), the Casablanca stock exchange
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(MOSE) All-Share Index (MOSENEW) and the Tunisia Stock Exchange All-Share Index
(TUSISE), simple returns were calculated using the following formula:

P-P
R, =| ~—= x100 (1)

t—1

Where IR, is the stock index return at time t, and P, and P, , are the time ¢ and ¢-,
stock price indices. Figure 1 plots the time series of the indices’ returns of the five Af-
rican markets, which is clearly characterized by volatility clustering. Volatility clus-
tering describes the tendency of large changes in asset prices (of either sign) to follow
large changes, and vice versa (Brooks 2014). Volatility clustering provides additional
motivation for a nonlinear model such as the Markov Switching Model MSM.

NGSEINDX JALSH

Wt Bt
98 00 02 04 06 08 10 12 14 16 98 00 02 04 06 08 10 12 14 1

SEMDEX MOSENEW

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 02 04 06 08 10 12 14 1 0 02 04 06 08 10 12 14 16

TUSISE

Figure 1. Daily Stock Returns from 1998:1-2018:2
Source: authors’ computation (2018).
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The Day-of-the-Week Effect Model

The MSM was estimated with a dummy regression, which is a popular model for esti-
mating DOW effects. The dummy regression is given in Equation 2.

DIR =Y BD+s  Hy:f=0andH,:p,#0 @

Where DIR, is the index returns on day ¢, D, is the dummy variable which takes
avalue of 1 if t is Monday and 0 if not, D, is the dummy variable which takes a value
of 1 if t is Tuesday and 0 if not, and so on. ,3, (where i=1, 2....5) represent the coeffi-
cients to be estimated. The hypothesis is tested for each day using t-statistics. If there
is any seasonal effect in a given day, it will be indicated by a statistically significant
dummy coefficient for that day. Note that , must be negative (low) and B, must be pos-
itive (high) for the popular weekend effect to exist.

The Regime Switching Model

One method of analyzing calendar anomalies under different market conditions (bull,
bear) is to subject stock market returns to a regime switching model. Suppose that the
stock return R, follows a process that depends on the value of an unobserved discrete
state variable s, . We assume that there are M possible regimes and that the process
is said to be in state or regime M in period # when s, =m, for m=1,2,.., M. The
switching model associates a different regression model with each regime. We defined
a simple model with a regime switching intercept and regressors as follows:

DR = u, +Z &, Dite, (3)

Where DR, is index returns, £ is the state-dependent intercept, s, are states,
D, (i =1,2,3,4,5 for DOW) are calendar dummy variables with state-dependent
coeﬂiaents a, >and & isthe error term. Markov switching regression can generate
M regression models associating a different model with each regime (bull or bear)
and showing under which regime calendar anomalies are significant. Since we intro-
duce as many dummy variables as the number of categories of that variable (calendar
day), we must drop the intercept to avoid the dummy variable trap from Equation 3.
Doing so, the model becomes:

DR, = ZaD+g (4)

i=1 8
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The persistence of each regime follows a first-order Markov process given by the
transition probability matrix. The first-order Markov assumes that the probability
of being in a state depends on the most recent state, so that

P(s, = js,_ =i)=p,(1) 5)

Where the jj -th element is the probability of moving from regime i in period
t—1 toregime j in period 7. The probabilities are assumed to be constant so that
Py (t ) = Py for all periods. For a two-regime model, the matrix takes the following
form:

P_P(s, =0/s,,=0) P(s,=1/s,,=0) P00 POl
~ P(s,=0/s,,=1) P(s,=1/s_,=1) PO PlI

Where P00 is the probability that the return is at state 0 (low) at time ¢ — 1 and re-
mains there at time ¢, P01 is the probability that the return is at state 0 at time ¢ - 1 and
moves to 1 (high) at time ¢. P10 is the probability that the return is at state 1 at time
t-1and moves to state 0 at time £, and P11 is the probability that the return is at state 1
at time ¢ - 1 and remains there at time ¢ (Brooks 2014).

The probability of a change from regime i to j follows a logistic model. Therefore,
each row of the transition matrix specified contains a full set of conditional proba-
bilities. Thus, a separate multinomial logit model can be specified for each row of the
transition matrix as given in Equation 7:

(6)

P,(G_.d,)= o0 (Gr. ) (7)

" Zilexp (Gt‘—l s dy )

forj=1,..,Mandi=1, ..., M with the normalizations d,,, = 0. Markov switching
models are normally and generally specified with constant probabilities so that G, ,
contains only a constant. Hamilton’s (1989) model of GDP, which is a popular case
of a constant transition probability specification, is adopted for this study. Alterna-
tively, Diebold, Lee, and Weinbach (1994), and Filardo (1994) adopt two-state models
that employ time-varying logistic parameterised probabilities. However, the Mark-
ov switching specification of Hamilton (1989) is naturally a benchmark in this class
of models (Perlin 2015).
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Empirical Results

Descriptive Statistics and Difference in Mean

Descriptive statistics of return indices for the full sample period and rolling window
analyses are found in Table 1. It shows that the JALSH, followed by the NGSEINDX,
have the highest mean return and volatility. MOSENEW has the lowest mean return,
while the remaining two markets are similar. The least volatile return is found in the
TUSISE while the SEMDEX and the MOSENEW are identical in terms of volatili-
ty. Four of the five markets are positively skewed in the full sample period. Only the
JALSH has a longer left tail compared to the mean values with negative skewness. The
kurtoses are positive and greater than 3 for all markets, which is expected for normal
distribution. It means that indices’ returns are peaked relative to a normal distribution,
and hence leptokurtic. The SEMDEX has the highest leptokurtic distribution, while
the JALSH has the lowest. For further confirmation of the non-normality of the series,
as shown by skewness and kurtosis, the Jarque-Bera (JB) test of normality is carried
out. The p-values of the JB test are less than 1 percent, which rejects the null hypoth-
esis of the normal distribution of the return series. Hence, the return series of the five
markets are not normally distributed.

Table 1. Descriptive Statistics of Daily Returns

INDICES Mean SD Skewness Kurtosis JB KW
NGSEINDX 0.05142 | 1.06669 | 0.44666 17.1562 40574.6*** 10.99735***
JALSH 0.06641 | 1.22757 |-0.15394 6.58679 2720.49*** | 15.93906***
SEMDEX 0.04508 | 0.75210 | 2.08949 |229.286 1074825*** 14.87634***
MOSENEW 0.0324 | 0.75300 | 0.01799 13.3226 22150.5*** 6.314256
TUSISE 0.04762 | 0.57115 | 0.05672 17.9064 39183.6*** 31.21066***

“** symbolises significance(p-values) at 1%
Source: authors' computation (2018).

Kruskal-Wallis is a test of no difference in the DOW mean return. The results of this
test in Table 1show that the NGSEINDX, JALSH, SEMDEX, and TUSISE DOW returns
are significantly different; hence, the hypothesis of no significant difference in the
mean is rejected. The existence of these differences implies market inefficiency.

Transition Probabilities and Constant Expected Durations

Table 2 contains the transition probability of being in a bullish or bearish market for
each of the markets under investigation. The probability of being in a bear regime
(0.955858) is higher than the probability of being in a bull regime (0.880094). Thus,
the NGSEINDX has a higher tendency of undergoing a bearish market than a bullish
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market. Hence, the NGSEINDX is expected to spend approximately 23 days in a bear
regime and eight days in a bull regime, as revealed by the constant expected dura-
tion. The transition probabilities of the JALSH following bearish and bullish trends
are 0.968184 and 0.986577, respectively. This implies that the JSE spends more time
in a bull market than a bear market condition. This is corroborated by the constant
expected duration of approximately 74 days in regime 2 compared to 31 days in re-
gime 1. The JSE, therefore, stays in a bull regime more than double the period spent
in a bear regime.

Table 2. Transition probabilities & Constant expected durations

Transition probabilities & Constant expected durations

NGSEINDX JALSH
p-:;?)gsl:itl-lictfir;s Regime 1 ., Regime 2 , Regime 1 ,,, Regime 2 ,
Regime 1 0.955858 0.044142 0.968184 0.031816
Regime 2 0.119906 0.880094 0.013423 0.986577
Constant 22.65396 8.339853 31.43073 74.49844
expected
durations
SEMDEX MOSENEW
Regime 1, 0.966459 0.033541 0.854576 0.145424
Regime 2 0.196519 0.803481 0.043971 0.956029
Constant 29.81447 5.088576 6.876462 22.74225
expected
durations
Regime 1, 0.798889 0.201111
Regime 2 0.027131 0.972869 NA
Constant 4972386 36.85858
expected
durations

Source: authors’ computation (2018).

For the SEMDEX index return, the probability of remaining in a bear period
(0.966459) is greater than that of being in bull period (0.803481). In addition, the ten-
dency for the market to transit from former (0.033541) to later is also lower than the
other way around (0.196519). The bear regime lasts about 30 days while the bull regime
lasts for just fivedays. Thus, the SEM has a higher likelihood of continuing in a bear-
ish trend or market than a boom, which is a similar behavior tothe NGSE. Table 3 re-
veals that the likelihood of the MOSE being in an up period (0.854576) is lower than
that of the down period (0.956029). However, the probability of moving from an up
regime (0.145424) to a down regime is higher. The market is expected to stay in bull for
about seven days compared to 23 days in bear conditions. It is noteworthy that there
is a high tendency of moving from a bull to bear regime in all sampled markets ex-
cept the JSE. The TUSISE results show that the probability that a stock return will stay
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in a bullish or bearish state are 0.798889 and 0.972869, respectively. This means that the
TUSISE tends to remain in bear market conditions than bull market condition. More-
over, the market shows a higher likelihood of moving from a bull condition to a bear
condition. This is in line with the constant expected duration, which revealed that the
market remains in a bearish state for approximately 37 days and in a bullish state for
about five days.

The DOW Effect (Weekend Effect)

The result of the regime shift in the DOW effect for the selected African markets
is presented in Table 3. P-values are marked with *, which indicates significance at the
conventional 5 percent significant level. The results show evidence of a weekend effect
in a bear market in the NGSEINDX returns, which is characterized by significantly
low/negative Monday returns and positive/highest Friday returns. Tuesday and Thurs-
day returns are also significantly negative and positive, but they are not as high as the
weekend days. The weekend effect is not present in the bull period, but the opposite
of the Monday effect is found with a positive and significant Monday return. The im-
plication is that the weekend and Monday effects occurred during the bear period and
disappeared during the bull period, indicating the appearance and disappearance
of the calendar anomaly due to changing market conditions in the NGSE.

The JALSH result reveals that bear periods are not associated with a significant
DOW effect while bull periods show the opposite of the popular weekend effect,
as Monday’s return is significantly positive and higher than those of the remaining
days of the week, especially Friday. In essence, the presence of the DOW effect is found
in bull periods, but the effect is absent in bear periods, in line with the AMH which
states that profit opportunities appear during certain market conditions and disap-
pear during other periods.

Regime switching is also present in the SEMDEX return series. The results in Ta-
ble 2 show that apart from the Monday effect, the DOW effect is found in bear periods
with Friday returns significantly higher than for other weekdays. The effect, however,
disappears during bull periods, as all the weekdays possess insignificant coeflicients
at the traditional 5 percent significant level. This finding again supports the assertion
that profit opportunity found in one regime may evaporate as the regime changes,
as pointed out by the proponents of the new AMH.

The MOSENEW results reveal that the weekend effect is associated with bear mar-
kets in which both Monday and Friday returns are positive and significant, although
the former is lower than the latter. The weekend effect is absent in bull periods, in which
Monday returns are positive and significant, while Friday returns are not statistically
significant. The TUSISE results show a switch between significant positive and negative
Tuesday returns in bull and bear market, respectively. The results also reveal the presence
of weekend effect in bear regimes with Friday returns significantly higher than for oth-
er weekdays. The observed weekend eftect is, however, absent in bullish markets.
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Table 3. Markov switching regression results of the DOW/Weekend effect

Coefficient Std. Error Coefficient Std. Error
Variable NGSEINDX JALSH
Regime 1 BEAR Regime 1 BEAR
MON -0.069192* 0.022131 -0.089246 0.117129
TUE -0.053029* 0.021989 0.085251 0.113472
WED 0.028481 0.021363 0.069415 0.120344
THUR 0.041856* 0.021881 -0.000428 0.125887
FRI 0.074485* 0.022024 -0.184948 0.115064
LOG(SIGMA) -0.651754 0.019604 0.623154 0.023604
Regime 2 BULL Regime 2 BULL
MON 0.210841* 0.110843 0.239956* 0.033715
TUE 0.182613 0.109984 0.022718 0.033205
WED 0.066527 0.108991 0.030983 0.033206
THUR -0.008089 0.110714 0.126136* 0.032982
FRI 0.138777 0.110761 0.078436* 0.032857
LOG(SIGMA) 0.541531 0.026000 -0.187243 0.016655
SEMDEX MONENEW
Regime 1 BEAR Regime 1 BULL
MON 0.006451 0.010732 0.189437* 0.089286
TUE -0.000549 0.010736 -0.047017 0.090879
WED 0.032889* 0.010893 0.202688* 0.091572
THUR 0.035747* 0.010918 0.103449 0.089337
FRI 0.054689* 0.010891 0.014334 0.089819
LOG(SIGMA) -1.214262 0.015839 0.275315 0.029200
Regime 2 BULL Regime 2 BEAR
MON 0.162774 0.155238 -0.032332* 0.016487
TUE 0.094545 0.155511 -0.007450 0.016415
WED 0.007180 0.149062 0.012594 0.016484
THUR 0.267865 0.150165 0.019139 0.016939
FRI 0.259889 0.152590 0.040913* 0.017188
LOG(SIGMA) 0.601659 0.031716 -0.883001 0.020684
TUSISE
Regime 1 BULL
MON -0.042768 0.131530
TUE 0.258358 0.133372
WED -0.117327 0.130261
THUR 0.103209 0.130218
FRI 0.104296 0.135501
LOG(SIGMA) 0.238085 0.046535
MON 0.016983 0.014413
TUE -0.026582 0.013958
WED 0.038692* 0.013918
THUR 0.059279* 0.013982
FRI 0.086259* 0.014006
LOG(SIGMA) -1.023128 0.018239

*denotes significance(p-values) at 5%
Source: authors’ computation (2018).
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Discussion of Findings

We found that all the markets except the JSE have a high tendency to be in a bearish
state than otherwise. This finding throws up a question about the performance of Af-
rican stock markets. The higher duration of the JALSH in a bull regime was also point-
ed out in a similar study by Rich (2018) for JSE All Share index and the Top 40. Since
the JSE usually behaves like most developed markets, the longer duration in a bear
regime could be an attribute of emerging or developing markets. The longer bearish
trend may also be linked to illiquidity. The levels of liquidity of African stock markets
have been very low, with South Africa being the only liquid market in the continent.
Boako (2016) argued that illiquidity tends to cause serious retardation on the growth
of markets. The longer bullish trend is also a sign that the South African economy
is stronger than the other remaining markets whose longer bearish condition is an
indication of a slow economy.

In addition, the weekend effect appears in bear regimes in the NGSE, SEM, MOSE,
and TSE and disappears in bull regimes, and a reverse Monday effect is found in bull
regimes in the JSE and disappears in bear regimes. The DOW effects also exhibit
changing behavior where they are found. This study documents the Monday effect
in Nigeria, which is in line with Osazevbaru and Oboreh (2014), and a reverse of the
Monday effect in the JSE and Nigeria, in consonance with Du Toit, Hall and Pradhan
(2018) and Bhana (1985). We also found a significant Friday effect in the SEM, which
is consistent with Bundoo (2011). By contrast, studies such as Chukwuogor (2007)
concluded that the DOW effect is absent in African countries, as our study has also
revealed during certain market conditions. Therefore, some of our findings have been
documented by previous studies. However, our study differs in that it shows how cal-
endar effects are not always present where they have been documented, and how they
are not always absent where they are not found. This regime-switching behavior of cal-
endar anomalies has not been established before, especially in African stock markets;
the only recognized studies which considered the market regime in African stock mar-
kets were carried out by Atsin and Ocran (2015) and Rich (2018) on the JSE. While
the former found a reverse of the weekend effect in bull regimes, as reported in our
study, Rich (2018) showed that there is no clear evidence of the DOW effect under any
market regime. Unlike prior studies, we established that the DOW calendar anomaly
is not a universal constant but time-variant, varying with the market condition in the
selected African stock markets, and in line with the AMH.

It must be pointed out that calendar anomalies are found in bear regimes for the ma-
jority of markets. The findings may relate to the fact that, except for the JSE, all the se-
lected African markets remain in a bearish rather than a bullish state. On the other
hand, a comparable study carried out by Urquhart and McGroarty (2014) in the US
also discovered that calendar anomalies such as the Monday and Halloween effects are
stronger in down, bear, contraction and crash conditions compared to up, bull, expan-
sions, and bubbles. Since our study also links calendar anomalies with bear regimes
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in the NGSE, SEM, MOSE, and TSE, it suggests that market conditions could have
similar implications for calendar anomalies, whether the markets are developed or de-
veloping. More importantly, nonlinear models, such as the Markov switching model,
appear to bring out the type of stock return behavior explained by the AMH, which
cannot be adequately captured by a single state model.

Summary and conclusions

In line with the new AMH, it is expedient to evaluate whether popular calendar anom-
alies behave differently under different market conditions/regimes. The switching mod-
el has been recognized as a powerful tool capable of accounting for changing market
cycles or a regime switch in financial markets. Hence, this study examined time-var-
ying calendar anomalies in selected African stock markets in bull and bear market
conditions with the aid of the MSM. The study also estimated the probability of tran-
sitioning from one state to another and the time spent in a particular state. This study
ranks among the foremost studies that not only investigated time changing calendar
anomalies within the AMH context, but it was the first to apply a regime switching
methodology in doing so. Thus, the study contributed to the growing knowledge of the
AMH by documenting how calendar anomalies behave under bull and bear market sit-
uations in selected African markets. This finding is significant to the validation of the
AMH in smaller stock markets and especially now when recent studies have advocated
for African stock markets to be considered as a separate asset class.

We conclude that the DOW and weekend effects appear in one regime and disappear
in another regime in the selected African markets, as rooted in AMH. The markets ex-
amined, therefore, may be described as adaptive markets, as calendar return behavior
does not remain the same under different market conditions. Except for the JSE, all the
selected African stock markets stay in the bearish rather than the bullish state. This
has an implication for the performance of African stock markets. With many of the
markets staying in bear rather than the bull regimes, we suggest that market regulators
try to find a means of boosting market performance for the markets to play a mean-
ingful role in economic development. Since the reasons for this behavior are outside
the scope of this study, searching for possible reasons for a longer duration in a bear-
ish state provides motivation for further empirical investigations.

With the observed similarity in market conditions and its implication for calen-
dar anomalies in African stock markets, diversification between these markets may
not yield a significant synergistic effect for the investors as far as exploitation of DOW
and weekend anomalies are concerned. Market participants and portfolio managers
should pay attention to market conditions when designing and applying their invest-
ment strategies. Active investment management may yield profits for investors and
managers when the NGSE, SEM, MOSE, and TSE are in a bear regime, and the JSE
is in a bull regime. However, investors may become passive in the subsequent regime
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when the anomaly weakens and the market becomes efficient. This study revealed that
the DOW anomaly appears in certain market conditions and disappears in others, de-
pending on the market. This means that African stock markets undergo conditions
of inefficiency and efficiency, which supports the AMH. Our findings are in contrast
with the findings of single state models through which the majority of African stock
markets have been judged to be inefficient over the years.
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Streszczenie

Hipoteza rynku adaptacyjnego i efekt dnia tygodnia na gietdach
afrykanskich: model przetacznikowy Markowa

W oparciu o hipoteze rynku adaptacyjnego, w niniejszym opracowaniu zbadano,
w jaki sposéb efekt dnia tygodnia dziata w fazie bessy i hossy na afrykanskich ryn-
kach akcji oraz okreslono prawdopodobienistwo bycia w fazie bessy i hossy na kazdym
z tych rynkéw. Jako technike analityczng przyjeto model przetgcznikowy Markowa.
Wyniki pokazuja, ze na wszystkich rynkach efekt dnia tygodnia pojawia sie w jednej
fazie i znika w drugiej, zgodnie z hipoteza rynku adaptacyjnego. Wreszcie, wszystkie
rynki, z wyjatkiem gietdy w Johannesburgu, majg wyzsza tendencje do bycia w fazie
bessy niz hossy. Nasze ustalenia pokazuja, ze aktywne zarzadzanie inwestycjami moze
przynosi¢ zyski inwestorom inwestujgcym na wiekszosci rynkéw afrykanskich w fazie
bessy.

Stowa kluczowe: efekt kalendarza, hipoteza rynku adaptacyjnego, afrykanskie rynki
akcji, model przetacznikowy Markowa



