
Please cite the Published Version

Hasan, Fakhrul and Al-Najjar, Basil (2024) Calendar anomalies and dividend announcements
effects on the stock markets returns. Review of Quantitative Finance and Accounting. ISSN 0924-
865X

DOI: https://doi.org/10.1007/s11156-024-01321-0

Publisher: Springer

Version: Published Version

Downloaded from: https://e-space.mmu.ac.uk/635155/

Usage rights: Creative Commons: Attribution 4.0

Additional Information: This is an open access article published in Review of Quantitative Fi-
nance and Accounting, by Springer.

Enquiries:
If you have questions about this document, contact openresearch@mmu.ac.uk. Please in-
clude the URL of the record in e-space. If you believe that your, or a third party’s rights have
been compromised through this document please see our Take Down policy (available from
https://www.mmu.ac.uk/library/using-the-library/policies-and-guidelines)

https://orcid.org/0000-0003-2753-7142
https://doi.org/10.1007/s11156-024-01321-0
https://e-space.mmu.ac.uk/635155/
https://creativecommons.org/licenses/by/4.0/
mailto:openresearch@mmu.ac.uk
https://www.mmu.ac.uk/library/using-the-library/policies-and-guidelines


Vol.:(0123456789)

Review of Quantitative Finance and Accounting
https://doi.org/10.1007/s11156-024-01321-0

1 3

ORIGINAL RESEARCH

Calendar anomalies and dividend announcements effects 
on the stock markets returns

Fakhrul Hasan1   · Basil Al‑Najjar2

Accepted: 23 June 2024 
© The Author(s) 2024

Abstract
In this study, we extend the existing literature around dividend signaling theory and calen-
dar anomalies by addressing the question of whether calendar anomalies, including Hal-
loween, Turn-of-the-Month (TOM), January, Monday, and Friday effects, have any influ-
ence on the relationship between stock returns and dividend announcements. Previous 
studies have primarily focused on demonstrating the impact of calendar anomalies on over-
all stock market returns. Our main aim is to investigate whether the Cumulative Abnormal 
Returns (CARs) associated with dividend announcements made by firms listed in the FTSE 
350 index exhibit deviations from the norm due to these calendar anomalies. Our findings 
reveal a notable asymmetry in the reactions to dividend increase and decrease announce-
ments. Specifically, the timing of dividend increase announcements appears to have no 
significant effect on their associated CARs. However, dividend decrease announcements 
made during periods characterized by seasonality exhibit CARs that differ significantly 
from those observed during normal times. Importantly, these findings remain robust across 
various alternative economic model specifications, including interaction models, binary 
models, and GMM estimations. Consequently, our results suggest that calendar anomalies, 
such as Halloween, January, and Friday effects, play a key role in shaping the association 
between stock returns and dividend announcements.
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1  Introduction

This research investigates several stock market anomalies that have previously been found 
to significantly influence stock returns. These stock market irregularities are commonly 
referred to as calendar anomalies, with Wachtel (1942) being the first to describe them. 
Notable calendar anomalies, including the Monday effect, Friday effect, Halloween effect 
(commonly known as "Sell in May and go away"), TOM impact, and January effect, are 
explored in this study. These anomalies pose challenges to the Efficient Market Hypothesis 
(EMH) (Urquhart and McGroarty 2014), as the EMH posits that stock prices consistently 
reflect all available information in the market. Additionally, according to the EMH inves-
tors cannot gain any advantage if they anticipate future earnings using market-related infor-
mation (weak form).

However, previous literature shows a positive relationship between stock returns and 
dividend change announcements (Boubaker et  al. 2024; Hasan 2022, 2024; Hasan and 
Al-Najjar 2024). Pettit (1972) provides early proof that favorable (unfavorable) dividend 
changes lead to favorable (unfavorable) abnormal returns. Easton and Harris (1991) dis-
covers, based on Australian data, that dividend announcements and earnings fluctuations 
interact to affect stock returns, indicating that the interchange of signals influences inves-
tor selling and buying decisions. According to Nissim and Ziv (2001) dividend increases 
(decreases) have a positive (negative) impact on future earnings changes. However, other 
researchers have found little or no relationship between dividend changes and future earn-
ings or profitability changes (Alhalabi et al. 2023; Grullon et al. 2005; Choi et al. 2011; 
Hasan 2021a, 2021b).

The main aim of this paper is to examine if calendar anomalies have any impact on 
the association between stock returns and dividend announcements. To do so, we analyze 
whether calendar anomalies affect the cumulative abnormal returns (CARs) associated 
with dividend announcements made by firms listed in the FTSE 350 index. We employ 
an extensive dataset spanning from January 1990 to December 2021 and focus on the 
announcement CAR within the event window [− 1, + 1]. Our two models are (1) linear 
interaction model and (2) linear binary model. The second specification serves as a robust-
ness test. Furthermore, we use GMM estimation, as an endogeneity test, to validate our 
findings. In alignment with existing literature, we incorporate five well-known calendar 
anomalies: Halloween, TOM, January, Monday, and Friday effects.

This study offers several significant contributions to the existing literature. Firstly, it 
pioneers the examination of how calendar or seasonal irregularities influence the stock 
market’s reactions to dividend announcements. This investigation sheds light on a previ-
ously unexplored dimension of market behavior, enriching our understanding of the inter-
play between temporal anomalies and financial markets. Secondly, this research introduces 
an innovative model specification, referred to as the binary model. This novel approach 
enhances our analytical approach and opens new avenues for comprehending the com-
plexities of stock market dynamics in response to dividend announcements. The inclusion 
of this model contributes to the methodological diversity in our field. Thirdly, our study 
employs an extensive dataset to provide a more robust foundation for our analysis, enhanc-
ing the reliability and generalizability of our findings. Lastly, our findings make a distinc-
tive contribution to the broader literature on calendar or seasonal effects and the dividend 
signaling theory. By demonstrating the intricate relationship between calendar anomalies 
and stock market reactions to dividend announcements, we offer fresh insights into the 
dynamics of financial markets. Our research extends research work in this field, enriching 
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the theoretical framework underpinning dividend signaling and its interaction with tempo-
ral irregularities."

Despite the dominance of the Efficient Market Theory, stock market seasonality has 
a long history (Fama 1970, 1991). According to Bakar et al. (2014) Monday effect is an 
old and effective stock market anomaly. This phenomenon, characterized by negative or 
significantly lower returns on Mondays compared to other days of the week, was initially 
observed in the US market in the 1950s and 1970s by French (1980). Subsequent investi-
gations by Tong (2000), Condoyanni et al. (1987), and Jaffe and Westerfield (1985) have 
validated the presence of the Monday effect across various markets. Based on previous lit-
erature, the January effect is connected to accounting earnings and prospects for the future 
earnings in a way that is compatible with both economic and accounting theory (see East-
erday and Sen 2016). It is observed that returns are often higher in January compared to 
other months (Easterday and Sen 2016). While some studies (Gu 2003; Hasan and Islam 
2022; He and He 2011) suggest that the January effect may be diminishing, others (Ziemba 
2011; Ciccone 2011; Anderson et  al. 2007) demonstrate its persistence in contemporary 
US markets, albeit not consistently (Easterday and Sen 2016). The Halloween effect, also 
known as "Sell in May and go away," was initially identified by Bouman and Jacobsen 
(2002). This phenomenon is based on the adage that stock returns have a tendency to be 
lower from May through October compared to other months. Although the exact origin 
of this adage remains uncertain, Jacobsen and Zhang (2010) trace its documented refer-
ence back to the Financial Times in 1935. Additionally, we examine the TOM effect, first 
noted by Ariel (1987), which continues to be a subject of interest in the realm of seasonal 
anomalies. The TOM effect refers to the tendency for stock returns to rise between the end 
of one month and the beginning of the next. Lastly, the Friday effect, as found in previous 
research (Dubois and Louvet 1996; Brusa et al. 2003), indicates that the market typically 
responds more favorably on Fridays compared to Mondays and other weekdays.

While previous research has investigated the association between stock market perfor-
mance and calendar anomalies using various calendar or seasonal anomalies, the impact 
of calendar anomalies on the association between stock market performance and dividend 
announcements remains unexplored. This paper fills that gap. To conduct this research, we 
employ data from FTSE-350 (LSE) companies, as efforts to fully explain calendar anoma-
lies’ impact on stock markets, especially the distinct weekend effect observed in the UK 
stock market, have proven challenging. The weekend effect is less pronounced and shorter-
lived in the UK compared to other countries, becoming more evident during market down-
turns (Steeley 2001). Furthermore, the UK’s calendar anomalies effect is more pronounced 
in larger-capitalized companies than in smaller ones, suggesting a disconnect from expla-
nations based on size-based anomalies, unlike many other equity markets. Additionally, 
this effect appears to be somewhat more closely related to settlement practices than in other 
markets, although this relationship remains only partially explained. The unique combina-
tion of characteristics necessitates exploring unconventional explanations for the UK cal-
endar anomalies effect.

Our findings suggest that calendar or seasonal irregularities significantly influence the 
stock market’s response to dividend announcements. We observe a notable asymmetry in 
the stock market’s reaction to dividend announcements on calendar anomalies. Specifically, 
CARs for dividend increases declared on calendar anomalies show no significant change. 
In contrast, there are distinct results for dividend reduction announcements. Announc-
ing a dividend reduction between November and April, as opposed to May and October, 
results in a substantially less negative market reaction (Halloween effect). However, there 
is a slight negative impact for the TOM effect when companies announce a dividend cut. 
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Additionally, the stock market reacts negatively to news of dividend reductions made in 
January. Notably, there are no substantial differences in how the stock market responds to 
Monday announcements of dividend increases or decreases. However, there is some evi-
dence that the stock market responds less favorably to announcements of dividend reduc-
tions on Fridays. Similar results, for dividend reductions, are obtained for all calendar 
anomalies when GMM estimator is applied, aligning with previous research (French 1980; 
Rogalski 1984; Smirlock and Starks 1986). In sum, the results concerning dividend reduc-
tions deviate from both the literature on calendar anomalies and the dividend signaling 
theory.

The rest of this paper is structured as follows: the next section investigates calen-
dar irregularities and develops hypotheses based on prior literature. Section  3 discusses 
methodology and data collection techniques, while Sect. 4 presents empirical findings and 
robustness testing. Conclusions are presented in Sect. 5.

2 � Literature review and hypotheses development

Bouman and Jacobsen (2002) was first to document the Halloween effect, and they identi-
fied a market adage suggesting that "selling in May and going away but buying back on St. 
Leger Day" yielded positive results in 36 out of 37 equity markets analyzed. Bouman and 
Jacobsen (2002) explore various factors in an attempt to explain this anomaly, including 
risk, cross-correlations within markets, the January effect, data mining, shifts in interest 
rates, alterations in trading volume and the seasonality of news provision. Bouman and 
Jacobsen’s (2002) research shows that not a single of these variables appeared to offer a 
convincing clarification.

The Halloween impact, initially described by Bouman and Jacobsen (2002) based on 
the US stock market, is revisited by Maberly and Pierce (2004). In their investigation, they 
report that the significant Halloween effect initially reported by Bouman and Jacobsen 
(2002) appears to be influenced by the presence of two distinct outliers. Notably, one of 
these outliers pertains to the "crash" observed in the global equity market in October 1987, 
while the other is attributed to the August 1998 failure of the Long-term Capital Man-
agement hedge fund. Upon the adjustment of these outliers, Maberly and Pierce (2004) 
observe a notable alteration in their findings, leading to the disappearance of the Hallow-
een effect within the US market. However, Witte (2010) contends that Maberly and Pierce 
(2004) identify these two outliers without adhering to formalized criteria and address 
them in a manner that is deemed unsatisfactory. In distinction to the assertions made by 
Maberly and Pierce (2004), Witte (2010) employs robust regression analysis, the results 
of which suggest that the outliers identified do not exert a substantial influence on the out-
comes originally presented by Bouman and Jacobsen (2002). Based on this discussion, our 
hypothesis:

Ha1  The stock market responds to dividend announcements differently during the Hallow-
een season (November–April) than it does the rest of the year (May–October).

The TOM effect, which is known as an upward tendency in returns through the first 
trading days of every month, has been studied in the past (Sharma and Narayan 2014). 
Numerous studies have been conducted on this well-known phenomenon (Lakonishok and 
Smidt 1988; McConnell and Xu 2008; Holden et al. 2005). Ariel (1987) was the first to 
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recognize the TOM effect in the American stock market. Ariel (1987) in his seminal study 
examines equally weighted and value-weighted daily returns using NYSE data from 1963 
to 1981 and documents that at the beginning of every month the mean value of daily stock 
returns is continuously positive, these positive mean values stay first half of the month and 
then disappears. The first three trading days and the final trading day of each month saw 
the biggest returns, according to Lakonishok and Smidt’s (1988) analysis of the DJIA from 
1897 to 1986.

Subsequently, McConnell and Xu (2008) extend the findings of Lakonishok and Smidt 
(1988) using data from 1897 to 2005 and assert the existence of the TOM effect in 31 out 
of the 35 countries they investigated. Utilizing FT-30 stock market returns from July 1935 
to March 2009 and employing a range of − 1 to + 3 days Atanasova and Hudson (2010) 
added extra evidence in support of the TOM effect. Liu (2013) have identified the TOM 
effect in the broader U.S. equities market, analyzing data from January 2001 to December 
2011.Building upon these insights, we formulate the hypothesis that:

Ha2  The stock market responds to announcements of dividend increases (decreases) differ-
ently early in the month [− 1, + 3] compared to later in the month.

Ever since Rozeff and Kinney (1976) first brought attention to the phenomenon known 
as the January effect, it has remained a topic of intense debate within finance literature. 
The January effect posits that the month of January tends to yield larger returns compared 
to other months throughout the year. Normally, investors realize disproportionately higher 
returns on small-cap shares at the onset of the calendar year when they acquire stocks in 
smaller or underperforming companies towards the end of the preceding year and sub-
sequently sell them as their prices rise in January (Klock and Bacon 2014). Using data 
from the NYSE spanning the years 1904–1974, Rozeff and Kinney (1976) report an aver-
age return of 3.48% for the month of January compared to 0.42% for other months. Using 
NYSE data from 1963 to 1979 Keim (1983) finds that abnormal returns in January con-
stitute around 50% of the average risk premium associated with small enterprises rela-
tive to big enterprises, based on NYSE data from 1963 to 1979. Keim (1983) also reports 
that the abnormal returns during the first week of the year account for 50% of the January 
premium. These conclusions pertaining to small businesses, particularly those with lower 
stock prices, are corroborated by Roll (1983) and Reinganum (1983). However, Kohers and 
Kohli (1991) contend that the January effect is not related to small enterprises. Lakonishok 
and Smidt (1988), when analyzing DJIA market data, did not uncover any compelling evi-
dence supporting the presence of the January effect.

Furthermore, a growing body of research indicates that the January effect is diminishing 
in significance (Gu 2003; He and He 2011; Hensel and Ziemba 2000). Kato and Schall-
heim (1985) explore excess return using data from the Tokyo Stock Exchange and found 
evidence of excessive returns, along with a significant correlation between returns and 
firm size. Easterday and Sen (2016) identify a connection between the January effect and 
accounting outcomes, as well as expectations regarding future profitability. Their findings 
build upon arguments raised by Henkeer and Debapriya (2012), who challenged the "irra-
tional noise trader" theory of the January effect. Drawing from these insights, we formulate 
the hypothesis that:

Ha3  The stock market reacts differently in January than it does in other months of the year 
when a dividend increases, or decline is announced.
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The phenomenon known as the Monday effect has long been a subject of scrutiny, elucidat-
ing how Mondays often coincide with suboptimal asset returns. This phenomenon has been 
explored extensively by both scholars and industry experts. A seminal three-year statistical 
study conducted by Kelly (1930) underscored that Monday was notably the least favorable 
day for purchasing stocks. Remarkably, practitioners had already discerned the presence of the 
Monday effect as early as the 1920s, as revealed by Maberly (1995). The persistently nega-
tive returns on Mondays have exhibited robustness across different time periods and various 
markets (cf. Jaffe and Westerfield 1985; Keim and Stambaugh 1984). Pioneering research by 
French during the 1950s and 1970s in the U.S. market provides some of the earliest evidence 
of anomalous price movements during weekends (1980).

Cross (1973) stands as the first researcher to employ S&P 500 data from 1953 to 1970 to 
demonstrate the existence of the Monday effect. Over this period, Cross (1973) observes that 
62% of Fridays witnessed an increase in the index, with a mean return of + 0.12%, while only 
39.5% of Mondays recorded an index increase, with a mean return of − 0.18%. It is notewor-
thy that Friday returns from the previous week formed the basis for Monday returns in Cross’s 
analysis.

Lakonishok and Smidt (1988) have further contributed to the literature, reporting consist-
ently negative Monday returns spanning the entire sample period from 1897 to 1986. They 
have noted that nearly all their subsamples exhibited statistical significance. Rogalski (1984) 
delved into the negative average Monday return during the non-trading interval between Fri-
day’s close and Mondays open. Subsequently, Damodaran (1989) sheds light on the propen-
sity of companies to disseminate unfavorable news on Fridays, suggesting that this delayed 
disclosure of adverse information might contribute to the observed weak Monday returns. In 
light of these empirical observations, we formulate the following hypothesis:

Ha4  When dividends are announced on Mondays, the stock market reacts differently than it 
does the rest of the week.

Previous research shows that the weekend effect (also known as the Friday effect) con-
tinues to exist in the Tokyo Stock Exchange, the London Stock Exchange, the Toronto Stock 
Exchange, the Belgian and Swiss Stock Exchanges, the US Stock Exchange, the Tokyo Stock 
Exchange (Jaffe and Westerfield 1985), the London Stock Exchange (Theobald and Price 
1984), and the London Stock Exchange (Brusa et al. 2003).

Using the FTSE-100 index in London Stock Exchange Steeley (2001) find that negative 
Friday return for the period 1991–1998. On the other hand, using Dow Jones Industrial Aver-
age Index, Brusa et al. (2003) find that stock market reacts positively on Fridays, and Carlucci 
et al. (2014) find no statistically significant difference between each weekday for the period on 
2004–2012, when they used Brazil, Mexico and U.S. Stock Exchange data. Based on above 
argument we established following hypothesis:

Ha5  On Fridays, the stock market reacts differently to dividend news than it does the rest of 
the week.
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3 � Methodology and data

3.1 � Methodology and model specifications

We employ standard event research techniques and regression analysis to examine the 
hypotheses. CAR [− 1, + 1] is the event window for us. We employ two alternative lin-
ear model specifications to carry out the hypothesis testing. The first and second model 
specifications, respectively, are a linear binary model and a linear interaction model. 
Two explanatory variables in our linear interaction model both exhibit interaction 
effects, which are (1) dividend increase dummy and (2) DPD dividend decrease dummy. 
In contrast, the only explanatory factors in our linear binary model are the dummy vari-
ables DPI and DPD.

We have chosen five of the most well-known anomalies in terms of calendar impacts, 
and for each of the anomaly we created distinctive dummy variables. According to Bou-
man and Jacobsen (2002) Halloween dummy takes 1 if time period from November to 
April, otherwise 0. Atanasova and Hudson (2010) assert that the TOM variable takes 
value 1 for the TOM impact from the final trading day of one month through the third 
trading day of the following month [− 1 to + 3] and a value of 0 in all other circum-
stances. If the month of January is present, the January dummy for the January effect 
has a value of 1, otherwise it has a value of 0. Similar to this, the Monday dummy 
accounts for the Monday effect by taking value 1 on Mondays and 0 otherwise. For the 
Friday effect, the Friday dummy has a value of 1 on Fridays and 0 otherwise. Returns 
are measured as:

For the abnormal returns, we employ the difference between the expected returns and 
the actual returns. Sharpe’s (1963) market model is used to predict the expected returns 
(Campbell and Vuolteenaho 2004): 

where �i is the regression line’s intercept and �
i
 is its slope, the estimated return is  R̂

i,t and 
the benchmark is the market index ( R

mkt,t ). In this study, the FTSE-350 Index was used as 
the benchmark market to determine anticipated returns.

An estimation window from t-200 days to t-20 days before to the announcement date 
was utilised to calculate �

i
 , which measures the correlation between the stock and the 

market index. Since information might be available, we consider different event win-
dows’ lengths- before and after-the announcements. The abnormal return is reported as:

The average abnormal return ( AR
t
 ) on day t is measured as:

The average abnormal returns for all day’s t in the event window are added to deter-
mine the CAR for each stock i, which is calculated as CAR
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The mean CAR in the event windows ( 
(
CAR

(
�1, �2

))
 ) is measured as:

(1)	 Linear interaction model

There is an asymmetrical  association between dividend changes and stock returns for 
both dividend increases and declines. We form the ensuing interaction model as a result. 
This model allows for asymmetric responses to dividend increases and cuts while taking 
momentum in stock returns and uniform mean reversion into consideration. In model 7, we 
included two interaction terms related to the positive dividend-change group and the nega-
tive changes in dividends.

Model a: Halloween effect

where CAR
it
 is cumulative abnormal return. RΔDIV

it
 is the percent change in the divi-

dend payment made by firm i. If the dividend change is positive, the DPI
it
 takes value 

1, otherwise it takes value 0. If the dividend change is negative, DPD
it
  takes value 1, 

else it takes value 0. Its SIZE
it
 is the natural logarithm of the market capitalization of the 

company. Using cumulative stock returns from the preceding month (in percentage terms), 
REVERSAL

it
 is a measurement. Measures of MOMENTUM

it
 are based on the total monthly 

stock returns from months t-12 to t-2. DIVIDEND
YIELDit

 represents the annual dividend 
over the price one day prior to the dividend announcement. We created a dummy variable 
if data falls between the 1995–2001 (the Dot-com Bubble), 2008–2009 (the Global Finan-
cial Crisis), and 2020–2021 (COVID-19), shock, a dummy variable, takes value 1; other-
wise, it takes value 0. DOW stands for day-of-the-week dummy. On the appropriate day of 
the week, they each have a value of 1, and 0 otherwise. The reference day is Tuesday. Year 
dummies are fixed effect dummies with a year starting in 1990 and ending in 2021. Either 
industry fixed effects dummies or company fixed effects dummies are FIXED EFFECTS. 
The 17 industry classes created by Fama and French provide the foundation for the indus-
try fixed effect dummies. In terms of the firm fixed effects, our data sample contains 231 
firms.

We define model 1a for Halloween effect without DOW dummy, year dummy, industry 
fixed effect and without clustered by company ID (company name) and date. Model 2a for 
Halloween effect without DOW dummy but with year dummy, industry fixed effect and 
with clustered by company ID and date. Model 3a for Halloween effect with DOW dummy, 

(5)CAR
i,(�1,�2)

=

�2∑

t=�1

AR
i,t

(6)CAR
(
�1, �2

)
=

1

n

n∑
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CAR
i,(�1,�2)

(7)
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it
= �0 + �1RΔDIVit
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it
+ �2RΔDIVit
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+ �3RΔDIVit

∗ DPI
it
∗ HALL

t

+ �4RΔDIVit
∗ DPD

it
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t
+ �5SIZEit
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it
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+ �
it
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year dummy, industry fixed effect and with clustered by company ID and date. Model 4a 
for Halloween effect with DOW dummy, year dummy, firm fixed effects and with clustered 
by company ID and date. Model 1b for TOM effect without DOW dummy, year dummy, 
industry fixed effect and without clustered by company ID and date.

Model b: TOM effect

where TOM
t
 takes value 1 if t belongs to the TOM interval, i.e. which is defined as the 

third trading day of one month to the last trading day of the following month [− 1, + 3], 
and 0 otherwise. We define model 2b for TOM effect without DOW dummy but with year 
dummy, industry fixed effect and with clustered by company ID and date. Model 3b for 
TOM effect with DOW dummy, year dummy, industry fixed effects and with clustered by 
company ID and date. Model 4b for TOM effect with DOW dummy, year dummy, firm 
fixed effect and with clustered by company ID and date.

Model c: January effect

where Jan
t
 takes value 1 if t belongs to the month of January, and 0 otherwise. Model 

1c for January effect without DOW dummy, year dummy, industry fixed effect and with-
out clustered by company ID and date. Model 2c for January effect without DOW dummy 
but with year dummy, industry fixed effects and with clustered by company ID and date. 
Model 3c for January effect with DOW dummy, year dummy, industry fixed effect and with 
clustered by company ID and date. Model 4c for January effect with DOW dummy, year 
dummy, firm fixed effect and with clustered by company ID and date.

Model d: Monday effect

where Mon
t
 takes value 1 on Mondays, and 0 otherwise. Model 1d for Monday effect 

without DOW effect, year dummy, industry fixed effect and without clustered by company 
ID and date. Model 2d for Monday effect without DOW dummy but with year dummy, 

(8)
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it
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∗ DPI
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t
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t
+ �5SIZEit
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it
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industry fixed effect and with clustered by company ID and date. Model 3d for Monday 
effect without DOW dummy, but with year dummy, industry fixed effects, firm fixed effects 
and with clustered by company ID and date. Model 4d for Monday effect with year dummy, 
firm fixed effect and with clustered by company ID and date.

Model e: Friday effect

where Fri
t
 takes value 1 on Fridays, and 0 otherwise. Model 1e for Friday effect without 

DOW dummy, year dummy, industry fixed effect and without clustered by company ID 
and date. Model 2e for Friday effect without DOW dummy but with year dummy, industry 
fixed effects and with clustered by company ID and date. Model 3e for Friday effect with 
year dummy, industry fixed effect, firm fixed effects and with clustered by company ID and 
date. Model 4e for Friday effect with year dummy, firm fixed effect and with clustered by 
company ID and date.

(2)	 Linear binary model.

The binary model, in contrast to the linear interaction model, only considers the 
direction of the dividend changes, independent of the size of the changes, and ignores 
the size of the dividend changes entirely. The specification of the linear interaction 
model is complemented by linear binary specification because it has the potential to 
reduce the effects of outliers on the outcomes.

Model a: Halloween effect

Model b: TOM effect

Model c: January effect

(11)

CAR
it
= �0 + �1RΔDIVit

∗ DPI
it
+ �2RΔDIVit

∗ DPD
it
+ �3RΔDIVit

∗ DPI
it

∗ Fri
t
+ �4RΔDIVit

∗ DPD
it
∗ Fri

t
+ �5SIZEit

+ �6REVERSALit

+ �7MOMENTUM
it
+ �8DIVYIELDit

+ �9Shockit + �1DOWDUMMY

+ �2YEARDUMMIES + �3FIXEDEFFECTS + �
it

(12)

CAR
it
= �0 + �1DPIit + �2DPDit

+ �3DPIit ∗ HALL
t
+ �4DPDit

∗ HALL
t

+ �5SIZEit
+ �6REVERSALit + �7MOMENTUM

it

+ �8DIV YIELD
it
+ �9Shockit + �1DOW DUMMY

+ �2YEAR DUMMIES + �3FIXED EFFECTS + �
it

(13)

CAR
it
= �0 + �1DPIit + �2DPDit

+ �3DPIit ∗ TOM
t
+ �4DPDit

∗ TOM
t

+ �5SIZEit
+ �6REVERSALit + �7MOMENTUM

it

+ �8DIV YIELD
it
+ �9Shockit + �1DOW DUMMY

+ �2YEAR DUMMIES + �3FIXED EFFECTS + �
it



Calendar anomalies and dividend announcements effects on the…

1 3

Model d: Monday effect

Model e: Friday effect

3.2 � Data

This paper employs data from a subset of companies listed in the FTSE-350 index, span-
ning from January 1990 to December 2021. It’s worth noting that the composition of the 
FTSE-350 index is subject to change over time (as of June 2022). To assess each of the five 
hypotheses, we utilized the event window known as Cumulative Abnormal Returns (CAR) 
within the interval [− 1, + 1]. In this context, Day 0 corresponds to the date of the dividend 
announcement, Day -1 refers to the day preceding the announcement, and Day + 1 signi-
fies the day following the announcement. The estimation window, comprising a total of 
181 estimating days, spans from t-200 to t-20. Descriptive statistics of those five calendar 
anomalies based on dividend announcements are present in Table 1.

Table 1 illustrates the distribution of observations among the various calendar anoma-
lies. Notably, Halloween boasts the highest number of observations, totaling 2335 cases. 

(14)

CAR
it
= �0 + �1DPIit + �2DPDit

+ �3DPIit ∗ Jan
t
+ �4DPDit

∗ Jan
t
+ �5SIZEit

+ �6REVERSALit + �7MOMENTUM
it

+ �8DIV YIELD
it
+ �9Shockit + �1DOW DUMMY

+ �2YEAR DUMMIES + �3FIXED EFFECTS + �
it

(15)

CAR
it
= �0 + �1DPIit + �2DPDit

+ �3DPIit ∗ Mon
t
+ �4DPDit

∗ Mon
t
+ �5SIZEit

+ �6REVERSALit + �7MOMENTUM
it

+ �8DIV YIELD
it
+ �9Shockit + �1DOW DUMMY

+ �2YEAR DUMMIES + �3FIXED EFFECTS + �
it

(16)

CAR
it
= �0 + �1DPIit + �2DPDit

+ �3DPIit ∗ Fri
t
+ �4DPDit

∗ Fri
t
+ �5SIZEit

+ �6REVERSALit + �7MOMENTUM
it

+ �8DIV YIELD
i
+ �9Shockit + �1DOW DUMMY

+ �2YEAR DUMMIES + �3FIXED EFFECTS + �
it

Table 1   Details of firm dividend changes observations by calendar anomalies

This table showing the details of firm’s dividend changes event window by calendar anomalies variables

Variables Number of obs Dividend increase Dividend 
decrease

Unchanged 
dividend

Halloween 2335 1908 138 289
TOM 438 367 23 48
January 61 50 4 7
Monday 476 419 25 32
Friday 237 201 10 26



	 F. Hasan, B. Al‑Najjar 

1 3

Within this category, there were 1,908 instances of dividend increases, 138 instances of 
dividend decrease, and 289 instances where dividends remained unchanged. Conversely, 
January recorded the lowest number of observations, with only 61 cases in total. Among 
these, there were 50 instances of dividend increases, 4 instances of dividend decrease, and 
7 instances where dividends remained unchanged.

Table 2 provides an overview of the dataset, demonstrating that each of the six variables 
under consideration encompasses a total of 4021 observations. We winsorized our data set 
at 2.5%. It is noteworthy that the mean values for all six variables are positive. While vari-
ables like momentum, CAR, and percentage dividend changes exhibit negative skewness 
values, it is worth noting that all six variables exhibit positive kurtosis. While Table 3 dis-
plays a correlation matrix for each explanatory factor and dependent factor. Only the divi-
dend yield displays a negative association with dividend changes, reversal, and momentum, 
according to all five panels in Table 3. All other factors and the TOM impact have a favora-
ble correlation. Halloween and dividend changes and yield are inversely correlated, while 
dividend changes and reversal and January impact are positively correlated. Size, dividend 
yield, and CAR all exhibit poor Monday effect correlations.

4 � Empirical results

4.1 � Linear interaction model

Five of our hypotheses are based on the context of calendar irregularities. To scrutinize 
these hypotheses comprehensively, we employ a 3-day event window to calculate Cumu-
lative Abnormal Returns (CAR), denoted as CAR [− 1, + 1]. We have generated four dis-
tinct tables to investigate the impact of each of these calendar anomalies. Table 4 delin-
eates the particulars of our interaction model specification. We consider four alternative 
model iterations for each of the calendar anomalies, as outlined in Table 4. Specifically, 
model 1 lacks DOW, year, industry, and firm fixed effects, and clustered standard errors. 
In contrast, model 2 introduces DOW and firm fixed effects, while omitting industry fixed 
effects. Model 3 incorporates clustered standard errors, industry, and year fixed effects, but 
excludes firm fixed effects. Lastly, model 4 includes four fixed effects, and clustered stand-
ard errors, yet excludes industry fixed effects.

Our analysis shows that the average return for stocks stands at 0.01619%. A closer 
examination of Table 4 elucidates statistically significant results across all four models for 
both RΔDIV ∙DPI and RΔDIV ∙DPD. These findings align with the tenets of dividend 
signaling theory, as corroborated by prior research (Grullon et al. 2005; Choi et al. 2011; 
Hasan 2021a).

Table 4 further reveals that when dividend increase interacts with the calendar anoma-
lies, the results do not attain statistical significance across all four models. These outcomes 
imply limited evidence suggesting that calendar irregularities exert an influence on how the 
stock market responds to dividend increase announcements.

As regards dividend decrease, for the Halloween-themed impact, as evidenced in 
Table 4, our findings attain statistical significance at the 1% level across all four models, 
all bearing a negative sign. It is noteworthy that despite only 60 of the 198 dividend 
reduction announcements in our dataset occurring between November and April, these 
results economic value is around 22 times higher compared to the average stock return. 
These findings suggest that the stock market reacts with less negativity to dividend 
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Table 3   Correlation matrix for four calendar anomalies

Variables R ΔDIV Size Reversal Momentum DIV Yield CAR​ Halloween

Panel A: Halloween effect
R ΔDIV 1.000
Size 0.048 1.000
Reversal 0.028 0.007 1.000
Momentum 0.241 0.068 − 0.040 1.000
DIV Yield − 0.222 − 0.168 − 0.137 − 0.356 1.000
CAR​ 0.097 − 0.131 − 0.063 − 0.034 0.064 1.000
Halloween effect − 0.003 0.001 0.059 0.005 − 0.075 0.037 1.000

Variables R ΔDIV Size Reversal Momentum DIV Yield CAR​ TOM

Panel B: TOM effect
R ΔDIV 1.000
Size 0.048 1.000
Reversal 0.028 0.007 1.000
Momentum 0.241 0.068 − 0.041 1.000
DIV Yield − 0.222 − 0.168 − 0.137 − 0.356 1.000
CAR​ 0.097 − 0.131 − 0.063 − 0.034 0.064 1.000
TOM effect 0.002 0.037 0.015 0.031 0.026 0.002 1.000

Variables R ΔDIV Size Reversal Momentum DIV Yield CAR​ January

Panel C: January effect
R ΔDIV 1.000
Size 0.048 1.000
Reversal 0.028 0.007 1.000
Momentum 0.241 0.068 − 0.041 1.000
DIV Yield − 0.222 − 0.168 − 0.137 − 0.356 1.000
CAR​ 0.097 − 0.130 − 0.063 − 0.034 0.064 1.000
January effect − 0.004 0.049 0.014 − 0.011 − 0.038 − 0.022 1.000

Variables R ΔDIV Size Reversal Momentum DIV Yield CAR​ Monday

Panel D: Monday effect
R ΔDIV 1.000
Size 0.048 1.000
Reversal 0.028 0.007 1.000
Momentum 0.241 0.068 − 0.041 1.000
DIV Yield − 0.222 − 0.168 − 0.137 − 0.356 1.000
CAR​ 0.097 − 0.131 − 0.063 − 0.034 0.064 1.000
Monday effect 0.041 − 0.093 0.021 0.039 − 0.089 − 0.021 1.000

Variables R ΔDIV Size Reversal Momentum DIV Yield CAR​ Friday

Panel E: Friday effect
R ΔDIV 1.000
Size 0.047 1.000
Reversal 0.003 0.007 1.000
Momentum 0.251 0.068 − 0.074 1.000



Calendar anomalies and dividend announcements effects on the…

1 3

reduction announcements made during the period from November to April compared to 
the other months. We have computed the partial impact of a dividend cut announcement 
on CAR when it takes place between November and April.

where 1 is an indicator function that takes the value 1 if t belongs to the period between 
November and April, and 0 otherwise.

The presence of firm fixed effects in Table 4 emerges as statistically significant, as 
indicated by the joint significant test results pertaining to the Halloween effect presented 
in Table 5. Consequently, model 4 is designated as our preferred model, although we 
have duly considered the alternatives. As per Eq.  (17) in Table 5, a 10% reduction in 
dividends leads to a decline in stock returns of 0.11% (as per Model 4) if it transpires 
between November and April. However, if the same reduction occurs between May and 
October, the impact is substantially more pronounced, resulting in a decrease of 2.03% 
(as per Model 4). Comparable outcomes are observed across the other models as well. 
These findings imply that the stock market responds with less negativity to news of divi-
dend reductions between November and April in contrast to other periods throughout 
the year (Maberly and Pierce 2004; Bouman and Jacobsen 2002). These results indicate 
that this anomaly does not suffer from Murphy’s law, which is documented by Dimson 
and Marsh (1999). This indicates that, in contrast to many other anomalies, this one 
does not, at least not yet appear to vanish or reverse itself upon detection; rather, it per-
sists despite the possibility that investors have become aware of it. This specific calen-
dar anomaly has significant economic implications as well.

In addition, TOM effect is statistically significant across two models (models 1 and 
3) when it interacts with dividend decreases dummy. Holding all other factors constant 
partial effects shows that:

(17)

(
𝜕CAR

it

𝜕RΔDIV
it

|DPD
it
= 1

)
= 𝜆2DPDit

+ 𝜆4DPDit
∗ HALL

t

=>

(
ΔCAR

it

ΔRΔDIV
it

|DPD
it
= 1

)
= �𝜆2 + �𝜆4 ∗ HALL

= �𝜆2 + �𝜆4 ∗ �

Table 3   (continued)

Variables R ΔDIV Size Reversal Momentum DIV Yield CAR​ Friday

DIV Yield − 0.209 − 0.168 − 0.119 − 0.344 1.000
CAR​ 0.087 − 0.131 − 0.050 − 0.044 0.068 1.000
Friday effect 0.009 − 0.001 0.008 − 0.001 − 0.011 − 0.048 1.000

This table reports the firm’s characteristics for the sample firms. R ΔDIV  is the annual changes of the divi-
dend payment in percentage terms. Size represents the firm size, which is measured using the logarith-
mic market capitalization one day prior to the dividend announcement, and the Size values are in billions. 
Reversal is measured using cumulative stock returns over the previous month, it also representing in per-
centage. Momentum is cumulated monthly stock returns from month t-12 to t-2. DIV Yield calculated using 
the ratio of the annual dividend over the price one day prior to the dividend announcement. And finally, 
CAR​ is representing Cumulative Abnormal Return, estimated using the abnormal returns around the divi-
dend announcement date. The sample period is from January 1990 to December 2021
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where 1 is an indicator function that takes the value 1 if t belongs to the TOM interval, i.e. 
[− 1, + 3], and 0 otherwise.

We also examined our other three models, but joint significant test results for TOM 
in Table 5 suggest that the firm fixed effects in Table 4 are significant, hence model 4 
is our top choice. Equation (18) demonstrates that a 10% dividend cut increases model 
4 stock returns if it occurs at the beginning of the month but decreases model 4 stock 
returns if it happens over the remainder of the month by 0.91%. The rest of the three 
models also display the same outcomes. This shows that announcements of dividend 
reductions affect the stock market less negatively (positively) if they are issued at the 
beginning of the month as compared to the middle of the month, these findings are in 
line with our hypothesis and previous studies (Lakonishok and Smidt 1988; McConnell 
and Xu 2008; Holden et  al 2005; Liu 2013). These findings demonstrate that a statis-
tically and economically substantial fraction of the returns for the TOM period may 
be explained by changes in predicted volatility from the end of the previous month to 
the first day of the current month. These findings support a narrative in which "liquid 
funds" generated by dividend income are diverted from equity assets during times of 
elevated information risk and then reinvested in stocks once these periods conclude and 
information uncertainty is cleared.

January effect demonstrates that our results are statistically significant at 1% in mod-
els 1 and 4 and at 5% in models 2 and 3 when dividend decrease interacts with the Janu-
ary effect. Our findings are highly significant from an economic perspective though our 
sample has only four dividend announcements during January. January announcements 
partial impact:

where 1 is an indicator function that takes the value 1 if t belongs to the month of January, 
and 0 otherwise.

The firm fixed effects in Table  4 are statistically significant, according to the joint 
significant test results for the January effect, hence model 4 is our recommended model. 
Table 5 shows that according to Eq. (19), a 10% dividend cut will reduce model 4 stock 
returns by 4.54% if it occurs in January, but only by 0.62% if it occurs in any other 
month of the year (see Table  4). The outcomes from the other three models are also 
comparable. These findings suggest that announcements of dividend reductions have 
a stronger (i.e. more negative) impact on the stock market if they happen in January 
as opposed to the rest of the year. This conclusion is quite weak because our sample 
only includes four announcements of dividend reductions that occurred in January. This 

(18)
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means that still stock market has January effect but weak, these results are consistent 
with Previous researchers (Gu 2003; He & He 2011; Hensel & Ziemba 2000). Our evi-
dence confirms that asset returns exhibit recurrence based on one dividend announce-
ments across congruent-mood months (January), which is in line with Hirshleifer et al. 
(2020) findings.

Regarding Monday effect, our results show that only Model 1 is statistically significant 
when dividend decrease interacts with the Monday effect. These findings imply that there 
is only tenuous evidence that the stock market reacts differently on Mondays than it does 
on other days of the week to announcements of dividend reductions. In the table below, we 
estimate the impact of a dividend cut announcement, assuming it occurs on a Monday.

where 1 is an indicator function that takes the value 1 on Mondays, and 0 otherwise.
Finally, Friday effect is statistically at 10% significant in all four models when dividend 

decrease interacts with and Friday dummy. These findings imply that there is sufficient evi-
dence to conclude that the stock market reacts differently on Fridays than it does on other 
days of the week to announcements of dividend decreases.

where 1 is an indicator function that takes the value 1 on Fridays, and 0 otherwise. Accord-
ing to the partial derivatives results in Eq. (21), a 10% dividend cut on a Friday will reduce 
model 4’s stock returns by 1.80%. These findings suggest that announcements of dividend 
reductions had a stronger (i.e. more positive) impact on the stock market on Fridays than 
on other days of the week. These results show the congruent mood of the investors during 
Fridays, which is in line with Hirshleifer et al. (2020) findings.

4.2 � Linear binary model

To determine if the direction of a dividend change has any impact on stock returns, the lin-
ear binary model solely focuses on the direction of dividend changes and ignores the size 
of dividend changes. Technically, this means that the variable RΔDIV

it
 is set to zero. For 

dividend decreases, it implies that the signs of the binary model’s estimated coefficients are 
the opposite of the interaction model as the product RΔDIV

it
⋅ DPD is negative in the inter-

action model and the respective variable in the binary model, i.e. DPD , is always positive.
We can see that similar kind of results (without the interactions with the calendar anom-

alies) in Table 6 as what we reported in Table 4. However, when dividend increase dummy 
integrated with calendar anomalies, only the Halloween effect is significant. In addition, in 
Table 6 we can see those results for Halloween effect, January effect and Friday effect are 

(20)
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statistically significant when dividend decrease dummy interacted with these three calen-
dar anomalies. These results are consistent with our interaction model specifications and 
with previous findings. These results indicate that the stock market’s response to dividend 
announcements is strongly influenced by calendar or seasonal irregularities.

4.3 � GMM estimation

This section displays the GMM method-based outcomes we obtained. According to 
Assongu et al. (2018), the GMM technique is effective when a panel data set has a short 
cross-sectional dimension (N = 4,021) and a small-time dimension (T = 32) that are both 
consistent with the panel data structure. The reverse causality might the base of many fur-
ther issues, such as unobserved heterogeneity, endogeneity, and omitted variable bias. The 
GMM addresses these difficulties (Alam et al. 2019; Hasan et al. 2022, 2023; Mthanti and 
Ojah 2017).

Table 7 reports the further robustness test based on GMM estimation. In Table 7 we 
used the whole data sample. To do the GMM estimation we use only year fixed effect 
and FF (17) industry fixed effect. In Table  7 we documented our both model specifica-
tions (linear interaction model and linear binary model). Our GMM estimation shows 
that Halloween, TOM, January and Friday calendar anomalies are statistically significant 
when these four calendar anomalies interact with dividend decrease dummy. On the other 
hand, our results are not statistically significant when all five calendar anomalies interact 
with dividend increase dummy. These results are in line with Tables 4 and 6, and with our 
hypotheses.

5 � Conclusion

Arbitrage mechanisms should theoretically eliminate the notion that psychological or insti-
tutional variables consistently influence asset values, thereby prompting analysts to inter-
pret calendar anomalies as potential indicators of market inefficiency. The present study 
endeavors to ascertain whether calendar irregularities exert any discernible impact on the 
stock market’s reactions to dividend announcements. This inquiry assumes a distinctive 
stance, as prior research predominantly sought to establish the mere existence and influ-
ence of calendar anomalies on overall stock market returns.

Our dataset spans from 1990 to 2021, sourced from the London Stock Exchange, and 
constitutes the bedrock of our analysis. We meticulously examined five prominent calendar 
anomalies: the Halloween effect, TOM effect, January effect, Monday effect, and Friday 
effect. The selection of these specific calendar irregularities was grounded in their histori-
cal prominence and well-documented prevalence within existing literature.

Our analytical framework encompassed two distinct model specifications, each designed 
to shed light on the potential impact of calendar irregularities on the stock market’s 
receptivity to dividend announcements. In one model, we judiciously considered both 
the magnitude and direction of dividend adjustments, whereas the other model primarily 
concentrated on the directional aspect, relegating the magnitude of dividend changes to a 
secondary role. Noteworthy findings emerged from both model specifications. Our empiri-
cal insights reveal that the stock market, when confronted with announcements of divi-
dend reductions, manifests a heightened propensity for more adverse reactions during the 
month of January and on Fridays, relative to other temporal segments throughout the year 
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or week. Conversely, the market appeared to adopt a more positive stance, evincing a posi-
tive response during the November–April period, as opposed to the May–October interval. 
Significantly, this observed divergence in market sentiment remained consistent regardless 
of the size and direction of the dividend adjustments. Furthermore, our findings hinted at a 
subdued negative market response on Mondays, when compared with other weekdays, and 
during the TOM period concerning reports of dividend contractions.

When we focus solely on the direction of dividend changes, examining various calendar 
anomalies reveals a consistent pattern. Importantly, our thorough analysis found no signifi-
cant bias related to sample selection within the scope of this study.

In summation, our empirical findings provide substantive validation for the fundamental 
premises underpinning the dividend-signaling theory. Furthermore, they lend credence to 
the notion that calendar, or seasonal irregularities might wield discernible influence over 
the stock market’s nuanced responses to dividend disclosures. This study underscores the 
imperative for future research endeavors to delve deeper into the intricacies of this phe-
nomenon, with the aim of elucidating the underlying mechanisms that imbue calendar 
inconsistencies with their formative influence on the stock market’s behavioral dynamics in 
the context of dividend-related information dissemination.
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which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
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