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Abstract: The current study scrutinizes the calendar anomalies in the context of the local market by
analyzing the Pakistan Stock Exchange (PSX). For this purpose, closing prices of KSE-
100, KSE-30 and KSE-All share Index from January, 2009 to June, 2021 have been used
as well as a thorough individual firm level analysis is done, taking average log-returns of
selected sample firms returns using OLS regression, general GARCH (1,1), asymmetric
TGARCH and PGARCH models. The results indicate monthly seasonality, with significant
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Introduction

Generally, capital markets are considered as the dynamic equilibrium. However, an
impulsive response that may occur due to financial disclosures by the firms, mone-
tary news announcements, or psychological factors result in certain trading irregu-
larities in the form of abnormally high or low calendar patterns; commonly known as
calendar anomalies. Such observed inconsistencies are more evident in stock markets
and have been analyzed in various studies (Harshita, Singh, & Yadav, 2019; Jaffe &
Westerfield, 1985; Jones, Lee, & Apenbrink, 1991).

The current study aims to explore, What calendar anomalies are observed in the
monthdoeseturns of the PSX indices? and Does the analysis of individual firm-lev-
el data using OLS regression, GARCH (1,1), asymmetric TGARCH, and PGARCH
models reveal any patterns indicative of weak form inefficiency in the Pakistan Stock
Market post/pre and during COVID-19 pandemic?

By addressing these questions, the research aims to contribute insights into the
presence of calendar anomalies, market efficiency, and the effects of external factors,
such as the COVID-19 pandemic, on investor behavior in the context of the Pakistan
Stock Exchange.

Anomalies might emerge in indices even if they are non-existent in individual
stocks making up those indices. Autocorrelation in indices is a vital factor caused by
non-synchronous trading patterns in individual stocks, stimulating researchers to de-
tect anomalies despite being absent in the individual securities (Jaffe, Keim, & West-
erfield, 1989). Due to the composition of individual stocks in indices, the occurrence
of an anomaly in indices, result in a more significant number than in the individual
securities fabricating the index. Individual returns integrate “’idiosyncratic noise”’di-
minished once the portfolio is created. Hence, the anomaly is the consequence of sys-
tematic components (Madureira & Leal, 2001). Most of the earlier studies emphasize
calendar anomalies test at the aggregate level in equity markets around the globe, but
no firm-level comprehensive evidence is presented yet, except for a few focusing on
banking sector stocks (Evangelos, 2017; Munir & Sook Ching, 2018) and very limited
on component stocks. Thus, this study endeavors to fill this gap in the literature.

Earlier studies, in the Pakistan stock market exhibit the Gregorian as well as
Islamic calendar effects using indices. We conduct a thorough and comprehensive
analysis of individual stock returns to investigate calendar anomalies within the Pa-
kistan Stock Exchange (PSX) the Pakistan Stock Exchange (PSX). In comparison
to the countries worldwide, Asian countries experienced more pessimistic abnormal
returns during COVID-19 pandemic and the foremost factor behind this is the inves-
tors’ negative sentiment towards future returns and risk apprehensions (Liu, Manzo-
or, Wang, Zhang, & Manzoor, 2020). This notion substantially affected stock markets
and to check this element, day-of the week effect is tested on individual stock returns.
This study explores calendar effects in the Pakistan stock market from January 2009
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to June 2021 to identify the calendar effect in the context of the pandemic and before
pandemic for month-of-the-year. Literature Review

Shamshir and Baig (2016) have done a thorough study to investigate month-of-the-
year and turn-of-the-month anomalies using four indices in Pakistan Stock Exchange
during the period 2009-2014. These anomalies were examined in particular focus of
the tax-loss-selling hypothesis for July. A significant turn-of-the-month effect was ob-
served except for the KMI-30 and KSE-30 index. Additionally, all four indices displayed
significant January returns; still, no contribution to the tax-loss-selling hypothesis was
ascertained. Therefore, positive sentiment towards the upcoming year and liquidity pref-
erence looks more relevant to bullish behavior in the market. However, Ali and Akbar
(2009) have increased the sample period by historical data from 1991-2006 for fifteen
years for the KSE index. The presence of calendar anomalies could potentially endanger
an Efficient Market Hypothesis (Rossi, 2015). A detailed subsample analysis of testing
monthly seasonality took June as a reference month and for daily seasonality concerning
the trading days. Achange in trading days of sample period occurred due to government
economic regimes inferred that there were no weekday and month effects in KSE Index.

Zafar, Urooj, and Farooq (2010) further investigated the month-of-the-year effect
extending just one year for 1991-2007 through dummy variables Regression. Taking
January as reference month, the study found significantly negative returns just in May,
which in particular advocate that trading volume continued to be truncated and conse-
quently unfavourable yields transpired by investors relative to January. This seasonality
may be explained by the fact that the Budget announcement in June forecasts a change
in monetary policy and variation in general price level; likewise, with the budget decla-
ration, investors kept on selling their stocks. Correspondingly, before budget announce-
ment, interest rates fluctuate, signifying another cause for May seasonality. The study
confirmed the month of the year effect, concluding that the Karachi stock exchange as
an inefficient market monthly seasonality provides an opportunity to the investors to
anticipate the prospective earnings by recognizing the prevailing stock market trend
and designing strategic approaches that might facilitate in acquiring superior returns.

Igbal, Kouser, and Azeem (2013) again utilized KSE 100 index in testing various
calendar anomalies including weekday effect, end of the month effect, January effect,
half month effect and Ramadan Effect. A positive half month effect was observed
earlier while a negative effect was detected in the latter half month as supported by
the previous studies. Although no supportive evidence was found, a positive Decem-
ber effect was also identified. Interestingly, there was no indication of the January
effect; instead, a negative May effect was evident, probably due to the budget an-
nouncement in June. Hashmi (2014) considered merely the January effect to test the
presence of the calendar anomaly in the KSE 100 index. During the sample period,
the outcomes of the study showed an indication of a statistically positive January
effect. Though, the identified anomaly was doubtful to contribute profitable arbitrage
prospects during that time radically since abnormal returns were scaled between 1-3
per cent, which was not significant enough to compensate transactions costs.
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Ullah, Ullah, and Ali (2016) selected KSE 100 index to identify the January ef-
fect in Pakistan for the period 2004-2014. The outcome of the study highlighted the
January effect with positively significant returns besides the negatively significant
returns in May and August. Apart from this, January showed the highest returns and
the lowest returns were observed in May. The tax-loss hypothesis is considered as
one of the factors explaining the lowest May returns since the budget announcement
for the upcoming year is made in June. The results concluded that the presence of
market anomalies confirmed that Pakistan Stock Market is weak-form inefficient.
Anjum (2020) aimed specifically at these calendar anomalies investigation before
and after the integration of the Pakistan Stock Exchange. The empirical investigation
of weekend effect, day-of-the-week effect month-of-the-year effect (January and July
effects) was done using dummy variable regression and ARCH and EGARCH-in-
mean approaches. Moreover, average returns were high in December in the Karachi
Stock Exchange and the Pakistan Stock Exchange; March returns were high.

Calendar Anomalies in Individual Returns

Kling and Gao (2005) investigated the monthly and daily seasonality in two Chinese
stock markets using individual stock returns. For analysis, the market index of the
Shanghai and Shenzhen stock exchanges and individual stock returns of all listed
securities since the inception of security trading on both exchanges were utilized.
Empirical findings suggested monthly seasonality in the Shanghai and the Shen-
zhen stock exchanges. Remarkably, February showed the highest returns, which is
explained by the Chinese year-ends in February. Hence, it can be similar to the Jan-
uary effect for countries with the December year-end.

Marrett, George, Worthington, and Andrew (2011) scrutinized the month-of-the-
year effect yet again in the Australian market using industry returns. Significantly
higher January returns were detected in only two cases: the small-cap stocks and
retail firms. While April, July and December showed significantly higher returns
approximately three times than average returns across all months at the market-level
analysis. Yat, Keong, and Ling (2011) has tangibly focused on the period after the
Asian financial crisis to examine the stock market anomalies in Malaysia. Based
on the GARCH (1,1) model, positive and significant January, July, October, and No-
vember returns were examined in most sectors, along with the positive Friday effect.
Overall, the analysis of the seven sector indices confirmed the month-of-the-year and
day-of-the-week effects with significant January and Monday effects.

Following (Jais, Jakpar, Doris, & Shaikh, 2012; Munir & Sook Ching, 2018;
Narayan, Narayan, Popp, & Ali Ahmed, 2015) further investigated finance stocks
in the Malaysian equity market. A detailed firm-level empirical evidence of calen-
dar anomalies, including day-of-the-week and the month-of-the-year effect, was pro-
vided. Twenty-one finance stocks showed predictable patterns in daily seasonality,
whereas monthly seasonality was observed in 19 finance stocks. The observed out-
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comes of the TGARCH (threshold GARCH) model recommended asymmetric news
effect and the significant daily and monthly seasonality, which is the evidence of a
weak form of inefficiency, inferring those investors may be able to gain the detected
abnormal returns employing timing strategies.

Singh and Das (2020) scrutinized calendar anomalies in Indian service sector
indices (i.e., Banking sector and Information technology sector), and for this purpose
post-recession period from 2010 to 2019 was chosen. The results showed the January
effect and turn-of-the-month effect, advocating the likelihood of inefficiency in the
IT sector. Wuthisatian (2021) inspected the day-of-the-week (DOW) effect and the
January effect in the Thai Stock Exchange. The empirical findings showed a strong
indication of seasonality with significantly negative Monday returns and positive Jan-
uary returns displaying the market inefficiency. Rasool, Hamid, and Hussain (2023)
investigated the month-of-the-year in emerging markets of Pakistan, India and China
for pre and post COVID scenarios. The results showed higher volatility in December,
March and February for the countries opted in sample. Aggarwal and Jha (2023)
examined the month-of-the-year effect for the six emerging Asian stock market us-
ing GARCH (1,1), EGARCH (1,1), TGARCH (1,1) models. The results indicates the
persistent effect of the models in the monthly returns.

Methodology

This study exhibits the calendar anomalies in the context of the local market by analysing
the Pakistan stock exchange. For this purpose, closing prices of KSE-100, KSE-30 and
KSE-All share Index from January, 2009 to June, 2021 have been used as well as a thor-
ough individual firm level analysis is done, taking average log-returns of selected sample
firms returns using OLS regression, general GARCH (1,1), asymmetric TGARCH and
PGARCH models to study the leverage effect of good and bad news on market volatility.

The returns calculation has been done by taking the average log returns for the
selected firm’s sample with the equation:

P

R; =log (P
t—1

)

Where P represents the current period returns and represents the preceding pe-
riod returns.

Ordinary Least Square Regression

The OLS regression has been conducted for the analysis of returns where the dummy
coefficient signifies the average return per month which provides the month-of-the-
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year effect to test the efficiency of the stock market of Pakistan. To detect the month-
ly effect, the regression analysis has been done by making the 12 dummy variables in
order to model the independent variables:

12
R, = Z B1Dit + B13Re—1 + &
i=1

Where, R, represents index return, shows the error term, D, is the dummy vari-
able that represents each month (Hussain, Hamid, Akash, Shahid, & Imdad Khan,
2011; Silva, 2010).

GARCH Model

The GARCH model analyzes the historical time series data to depict its impact on the
future data which termed as the autoregressive. Bollerslev (1986) developed this idea
to study the volatility in the financial market. The conditional variance in this regards
specifies the volatility trends by determining the preceding values squared errors and
with its lag value for GARCH model. Thus, month of the year effect can be analyzed
with the estimation of GARCH specification which specifies with the equation as:

' q P
2 _ E 2 E 2 2
of =w+ O &g _ Bjoi_i + Vht—j
i j

Engle and Ng (1993) conducted Diagnostic tests to test the asymmetric response
in volatility to negative shocks. The three tests are premeditated to define if a par-
ticular dataset require an asymmetric model to the residuals of a standard GARCH
model with a constant in the mean equation. These tests helps in detecting the pre-
dictive power of variables which may not be part of the GARCH model. Therefore, if
the squared normalized residuals are able to predict these variables, then the variance
model might be mis-specified.

TGARCH (Threshold GARCH)

The threshold GARCH model is the extension of standard GARCH model which
provides the asymmetric threshold effect which allows the analysis of good and bad
news effect in the market.

2 _ 2 2 2
of =ag + &4+ 1o+ Vel

y is the asymmetric effect, / | is the dummy variable to identify good and bad news,
ie.l_ =life_ <O indicating bad news,and/_ =0ife,_ >0 indicating good news.
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PGARCH (Power GARCH)

Ding, Granger, and Engle (1993) proposed another extension for the GARCH model with
the Power GARCH which models the conditional standard deviation as well as condi-
tional variance simultaneously in the model. The PGARCH (p, q) model is specified as;

q - P
5 _ 1)
o =ap+ z a;(le—; — Vigt—i|)6 + Z Bioe_;
i=1 i=1

Where the power term is represented by O as parameter, such that 8>0. The stan-
dard GARCH model that captures leverage effect with =2. On the contrary, the
model used to evaluate the conditional standard deviation instead of analyzing the
conditional variance only for 8=1.

Results and Discussion

Sector Returns Monthly Descriptive Statistics

The sectoral descriptive statistics showed highest average return in the month of April
and July. Automobile Assembler, Automobile Parts & Accessories, Leather & Tan-
neries, Paper & Board and Technology & Communication presented highest average
returns during sample period. Interestingly, the average of monthly returns is higher
till July showing the maximum trading is done in the earlier months of the year. Ca-
ble & Electrical Goods, Chemical, Fertilizer, Food & Personal Care Products, Oil &
Gas Marketing Companies, Refinery, Technology & Communication showed lowest
returns in August. Similarly, an inverse pattern is observed in case of lower returns
with demeaning trading transactions in the later months of the year. Figure 1 shows
monthly returns of all sectors in which the Tobacco sector has the highest average
returns in February. Miscellaneous sector has a constant low average April, May,
June and July. Overall Vanaspati and allied industries has a high average in August,
September which lower down in October and resume in year-end.

A peculiar fact observed in the sample period is the highest volatility ascertained
in the month of February and October while these months have not shown any signif-
icant return metrices in any of the sector. Among all sectors, Tobacco sector showed
the highest volatility while Food & Personal Care has the lowest volatility. Also, av-
erage returns of July are lowest in most of the sectors. Risk and returns account for
establishing the fundamentals of the investment decision process; thus, knowledge of
variations regarding calendar movements with high returns can be recognized to the
high volatility respectively and in the analyzed period. In many cases, financial time
series possesses volatility clustering or volatility pooling which is an augmented dis-
parity preceding high deviation, likewise low divergence following minor deviations.
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Month of the year Effect Analysis

A total of 45 (18%) firms have not shown monthly seasonality during the COVID
period, while 39 firms (15%) were efficient in the whole sample. Thus, just 6% of
firms are found to be efficient in 2019. Later, statistics presented after analyzing all
GARCH Models most of the market inefficiency is marked during the pre-COVID
period. All three KSE indices have shown March negative and April positive effects,
except for the KSE-AII share index in the COVID period; a similar seasonality pat-
tern is observed in individual stock during this period, with 44% of firms having
April effect. In the same way, the entire sample of 10 years showed 31% firms with
this effect, and again the highest 47% of firms showed this seasonality during the
pre-COVID period.

July effect is quite apparent and significant in the case of (54%) 136 individual
firms during 2019, 81 (32%) firms in 2020, whereas in the entire sample, just (29%) 76
firms detected the July effect. However, at the index level, it is solely identified in the
pre-COVID period; no sign of this effect is identified in the COVID period. More-
over, even though the KSE-30 index has detected this effect in the entire sample,
KSE-100 showed market efficiency whilst KSE-All share has no July effect. April
was the second identified effect that was prominent in individual firms analyses. 31%
firms showed significant April in the whole sample of 10 years while 47% firms in
2019 whereas 44% firm have April seasonality in COVID period. 31% of firms have
detected January seasonality in the entire sample, and interestingly 46% was spotted
in 2019, and a little less than 28% have revealed the January effect in the COVID
period.

Around February, September and December, the weak form of monthly anoma-
lies is detected in various sectors. KSE-100 has not shown any seasonality; KSE-All
share index depicted negative May and June effect; while a deviating seasonality
pattern is observed in individual stock during this period.

Further looking into the results, 31% of firms have detected January seasonal-
ity in the entire sample. April was the second identified effect that was prominent
in individual firms analyses. As 31% firms showed significant April in the whole
sample of 10 years. Likewise, July effect is quite apparent and significant in the case
of (29%) 76 firms. However, at the index level, it is solely identified in the KSE-30
index. Moreover, even though the KSE-30 index has detected this effect in the entire
sample, KSE-100 showed market efficiency whilst KSE-All share has no July effect.
Around February, September and December, the weak form of monthly anomalies
is detected in various sectors. Moreover, the outcomes of the models endorse the
assertion of higher returns among the stocks from January through July, since 85%
coefficients are significantly positive and statistically significant at 5% level and near-
ly one sixth of all the observed stock returns generated significant results at 1% level.
During the period, August to December the output of the data implied that stock
returns are 4.9% greater than the rest of the year.
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Conclusion

The study examines the impulsive behavior of renowned calendar anomalies over
time patterns and, during which market, stipulates these irregularities to outperform.
The study provides evidence of supporting contradictions of EMH theory after ob-
serving a pragmatic view of the dataset after the financial crisis January, 2009 to June
2021. In terms of return predictability, this study is essential for international and do-
mestic investors, and it may affect their investment strategy and return management.
Moreover, the results might be interesting to the financial experts as they ponder the
available conditions in the capital market for financial decision-making.

The monthly results indicated the “Month-of-the-Year” effect to be significant for
KSE30 and KSE All Share index, with positive July and negative May and June effects.
In contrast, the KSE100 index has not detected any monthly anomaly in the entire sam-
ple period. A considerably different and instantaneous pattern of anomalies is observed
in comprehensive individual firms’ analyses. Individual firms showed remarkably high
positive July contrasted to negative May and June effects, as suggested by (Zafar et
al., 2010), which may be due to the annual budget announcement in May, approval in
June and implementation in July. Also, a greater percentage of firms showed positive
January and April in most sectors. Few sectors have also depicted the September effect
detected by (Akash, Mahmood, & Ghafoor, 2020; Rafique & Shah, 2012), but indices
provided a very different view of findings in this respect. A thorough firm-level analysis
identified a positive July effect in various sectors, which explains the tax-loss selling
hypothesis, while indices do not have a very consistent pattern of this monthly anomaly.

A joint negative April effect is detected in BOM (beginning of the month) while
testing for the turn of the month effect in all three sample periods supporting the
stance that firms have the annual report submission requirement at the end of March
(Alagidede & Panagiotidis, 2009). In contrast, the pre-COVID period displayed a
positive August while the COVID period presented a negative February. Contrary
to these results, end of the month, the whole sample identified May and June, the
pre-COVID period in August and the COVID period detected in March, April and
September in the EOM (end of the month) period. The findings are interpreted by
the cash flow hypothesis (Cadsby & Ratner, 1992; Ogden, 1987; Ziemba, 1991) as the
pay-off date for accumulated wages, dividends, interest, principal payments and other
liabilities are associated with this sample period.

Due to global pandemic conditions, investor psychology turned circumspect.
Consequently, the individual firms’ trading has also reduced. Followed by January
and August, a few indicators presented February negative seasonality. Also, signif-
icant and positive September and November with considerably higher coefficients
displayed market inefficiency. These results support the findings of individual firm
analysis with a prominent September effect, although these findings are contradicto-
ry to the detected anomalies in indices returns in a few cases.
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As the sample period cover a period of diverse political regimes in Pakistan along
with turbulent global financial period thus the circumstances during the whole sam-
ple covers a lot of other factors which cannot be ignored. These downturns might be
connected to the major events influencing financial markets around the world, includ-
ing the series of triggering events that initiated with the collapse of housing bubble in
the United States housing bubble during 2005-2012, reduction in interest rates by the
European Central Bank (ECB) and highest unemployment level across the Eurozone
in 2009 Greece crisis 2008-2016.
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