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1. INTRODUCTION

Knowledge about the differences between average stocks’ returns from various days
of the week could be exploited in the investment strategies. Such forms of the stock markets’
seasonality could be associated to calendar anomalies that challenge Fama (1970) Efficient
Markets Hypothesis (e.g. Schwert, 2002; Shiller, 2003).

In the literature about financial markets there were revealed many forms of the day-
of-the-week (DOW) effect, a calendar anomaly that refers to significant difference between
the average returns of some days of the week. The first one was the weekend effect,
documented by Cross (1973) and French (1980) who identified significant differences
between the stocks returns from Fridays and Mondays. Other investigations confirmed the
weekend effect presence in various stock markets (e.g. Gibbons and Hess, 1981;
Lakonishok and Levi, 1982; Keim and Stambaugh, 1984; Rogalski, 1984; Jaffe and
Westerfield, 1985; Smirlock and Starks, 1986; Lakonishok and Smidt, 1988; Abraham and
Ikenberry, 1994; Agrawal and Tandon, 1994; Mills and Coutts, 1995; Tong, 2000). Abnormal
returns were also found for other days of the week (e.g. Ball and Bowers, 1988; Condoyanni
et al., 1988; Aggarwal and Rivoli, 1989; Barone, 1990; Solnik and Bousquet, 1990; Chang
et al., 1993; Dubois and Louvet, 1996; Martikainen and Puttonen, 1996). Many studies
identified, in the case of emerging markets, some particularities of DOW effects (e.g.
Alexakis and Xanthakis, 1995; Balaban, 1995; Poshakwale, 1996; Kamath et al., 1998;
Choudhry, 2000; Patev et al., 2003; Ajayi et al., 2004; Basher and Sadorsky, 2006; Raj and
Kumari, 2006; Yalcinand and Yycel, 2006; Abdalla, 2012; Angelovska, 2013; Zhang et al.,
2017; Du Toit et al., 2018; Bahcivan and Karahan, 2022).
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The persistence in time of the stock markets’ seasonality is a key aspect of its
exploitation by investment strategies. Quite often, an anomaly experienced significant
changes after it had been publicized (e.g. Dimson and Marsh, 1999; Marquering et al., 2006;
McLean and Pontiff, 2016; Kumar, 2017; Tadepalli and Jain, 2018; Shanaev and Ghimire,
2021). The changes in DOW effect were revealed by many studies (e.g. Connolly, 1991;
Kamara, 1997; Tan and Tat, 1998; Chen et al., 2001; Mehdian, & Perry, 2001; Steeley,
2001; Brusa et al., 2003; Kohers et al., 2004; Doyle and Chen, 2009; Olson et al., 2010).
Such changes could be stimulated by the turbulences that affect the stock markets (e.g.
Holden et al., 2005; Wong et al., 2006; Lim and Chia, 2010; Dumitriu and Stefanescu, 2013;
Akbalik and Ozkan, 2017; Vasileiou, 2017; Bolek et al., 2022).

There are studies that identified some particularities of the stock market daily
seasonality in certain time intervals (e.g. Rogalski, 1984; Wang et al., 1997; Tong, 2000;
Dumitriu and Stefanescu, 2025; Stefanescu and Dumitriu, 2025). This paper approaches
the characteristics of DOW effect on Romanian capital market in the meteorological
seasons. The country belongs to Southeastern Europe (Nordic Hemisphere) and it has a
continental climate with four meteorological seasons:

- Winter, from December to February;

- Spring, from March to May;

- Summer, from June to August;

- Autumn, from September to November.

Bucharest Stock Exchange (BSE) is an emerging market that experienced a
substantial development after Romania’s adhesion to European Union, in 2007. A previous
investigation identified significant difference among the BSE’s average returns in the four
meteorological seasons (e.g. Stefanescu and Dumitriu, 2024). Such differences could be
associated to three categories of circumstances: weather, daylight and vacancies (e.g.
Saunders, 1993; Bouman and Jacobsen, 2002; Kamstra et al., 2003; Hirshleifer and
Shumway, 2003; Hong and Yu, 2009; Coakley et al., 2012).

This investigation covers two periods. In the first one, from January 2007 to
December 2013, BSE was affected by circumstances such as the Global Financial Crisis,
the Great Recession, the European debt crisis and the domestic political tensions, that
induced pessimism among investors. During the second period, from January 2014 to June
2025, the evolution of Romanian capital market was influenced by complex events (the
Russo-Ukrainian War, COVID-19 pandemic, threats of the trade wars, the global energy
crisis, the conflicts from the Middle East, etc.). The remainder of this paper is organized as
follows: the second part describes data and methodology employed to investigate the daily
seasonality during the four meteorological seasons, the third part presents the empirical
results, and the fourth part concludes.

2. DATA AND METHODOLOGY
21. Description of data

In this investigation about the DOW effect on Romanian capital market, during the
meteorological seasons, we employ the daily closing values of four BSE’s indexes: BET,
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BET-FI, BET-XT and BET-NG. The data, provided by BSE, consists in two subsamples that
correspond to the two periods mentioned before. For each of the four indexes, we compute
the logarithmic returns (rit) using the formula:

r,, =[In(P,,)—In(P,,_)]x100 (1)

in which Pjt and Pjt1 are the closing prices of index j on the days t and t-1,

respectively.

Tab. 1. Descriptive statistics of the returns

Index | BET | BET-FI | BET-XT | BET-NG
First subsample

Mean -0.0150 -0.0445 -0.0326 -0.0262
Median 0.0458 0.0000 0.0335 -0.0050
Minimum -13.1168 -16.0756 -12.6874 -15.2569
Maximum 10.5645 13.8255 11.0239 13.4552
Std. Dev. 1.8276 2.6196 1.9607 1.9141

IQ range 1.6045 2.1687 1.6996 1.6553
Jarque-Bera test 3909.72*** 3306.99*** 3293.55*** 7353.82***
Second subsample

Mean 0.0369 0.0232 0.0340 0.0245
Median 0.0653 0.0293 0.0682 0.0496
Minimum -11.8920 -9.5572 -11.3302 -10.4581
Maximum 6.8169 10.3556 6.4584 5.4087
Std. Dev. 0.9682 0.9040 0.9111 0.9896

IQ range 0.8833 0.8137 0.8281 0.9345
Jarque-Bera test 45460.70*** 40272.28*** 50814.31*** 16406.12***

Note: *** means significant at 0.01 levels.

Tab. 1 reports the descriptive statistics of returns for the two subsamples. In the first
one, the average returns were negative for all four indexes. BET-FI displayed the lowest
returns and the highest volatility. Compared to the first subsample, in the second one the
average returns increased, and the volatility was lower. The results of Jarque-Bera test
indicate that, for both subsamples, the returns didn’t follow normal distributions.

Tab. 2. Results of the Augmented Dickey — Fuller unit root tests

Index Test without constant Test with constant

Number of lags | Test statistic Number of lags | Test statistic
First subsample
BET 18 -7.2090*** 18 -7.2110**
BET- FI 17 -8.2785*** 17 -8.2885***
BET-XT 18 -7.2142* 18 -7.2248***
BET-NG 18 -7.8283*** 18 -7.8413**
Second subsample
BET 14 -12.9361*** 14 -12.9553***
BET- FI 14 -12.6010*** 14 -12.6596***
BET-XT 14 -12.8407*** 14 -12.9586***
BET-NG 11 -14.4309*** 11 -14.4752***

Notes: The optimum number of lags was identified by Akaike (1974) Information Criterion; ***
means significant at 0.01 level.
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We use the Augmented Dickey - Fuller unit root tests (e.g. Dickey and Fuller, 1979;
Dickey and Fuller, 1981) to investigate the stationarity of returns. The results indicate the
absence of a unit root, in the case of all four time series, for both subsamples (Tab. 2).

2.2. Methodology
To study the daily seasonality in the four meteorological seasons, we employ OLS
models with dummy variables. We use a category of dummy variable (D) defined as:

1, ifthe trading day t occured in the k*" day o the week and
belongs to the m meteorological season

0, otherwise
In this formula, m and k take the values:

- m: 1 for winter, 2 for spring, 3 for summer and 4 for autumn;
- k: 1 for Monday, 2 for Tuesday, 3 for Wednesday, 4 for Thursday and 5 for Friday.

For each of the four meteorological seasons we associate an OLS model described
by the equation:

T = zs 0" X Dy + &
k=1
where:
- 0y is a coefficient associated to the dummy variable Dy;; it reflects the average
of returns from the k" day of the week in the m meteorological season;
- etis the error term.

We use the Breusch - Pagan (1979) test to study the homoscedasticity of the error
term. In addition to OLS models, we compare pairs of trading days of the week for the four
meteorological seasons. For such purpose we employ the nonparametric Wilcoxon rank-
sum test (e.g. Wilcoxon, 1945; Mann and Whitney, 1947).

3. EMPIRICAL RESULTS
3.1. Results for the first subsample

Tab. 3 displays the coefficients of OLS models for the winter months. We obtained,
in the case of BET-FI index, a significant positive value of the 8} coefficient, but only for a
0.1 level.

Tab. 3. Coefficients of OLS models in first subsample for the winter months

Index BET BET-FI BET-XT BET-NG
o -0.0267 -0.0390 -0.0264 0.0523
1 (0.1763) (0.2484) (0.1977) (0.1847)
o1 -0.1900 -0.2546 -0.2116 -0.1071
2 (0.2067) (0.2499) (0.1990) (0.1706)
o -0.1154 -0.0413 -0.1030 -0.0042
3 (0.2086) (0.2484) (0.1977) (0.1861)
o 0.2257 0.4485 0.2292 0.2348
& (0.1763) (0.2439) (0.1942) (0.1973)
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" 0.1557 -0.1744 0.0150 02116
5 (0.1778) (0.2468) (0.1965) (0.1686)
gsetus“h'Pagan 15.1814*** 2.5853 2.7011 15.6425***

Notes: Standard errors are within parentheses; *** and * mean significant at 0.01 and 0.1
levels, respectively; the standard errors and p-values were corrected by the White (1980)
methodology when residuals displayed heteroskedasticity.

Fig. 1. Average returns on the days of the week in the winter months for the first subsample
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The average returns on the days of the week in the winter months are presented in
Fig. 1. The highest means occurred on Thursday, while the lowest were on Tuesday.

For the spring months we found a significant positive value of the 82 coefficient at a
0.05 level in the case of BET index. For the BET-XT index we obtained a significant positive
value of the same coefficient, but only for a 0.1 level (Tab. 4).

Tab. 4. Coefficients of OLS models in the first subsample for spring months

Index BET BET-FI BETXT BET-NG
o -0.2902 -0.3028 202775 -0.2432
i (0.2277) (0.3081) (0.2538) (0.2196)
o2 -0.2661 -0.2408 20,2890 20.2677
2 (0.2303) (0.3073) (0.2278) (0.1993)
o2 0.1808 0.2938 0.2693 0.2617
3 (0.1860) (0.3228) (0.2130) (0.1671)
o2 0.3921* 0.3093 0.3475" 0.1991
¥ (0.1900) (0.2739) (0.2002) (0.1848)
o2 0.2471 20.0495 0.1641 0.1968
5 (0.2075) (0.2285) (0.2151) (0.1983)
tBe;et”SCh'Pagan 15,8167 15.5494%+ 18,2672+ 11.5779**

Notes: Standard errors are within parentheses; ***, ** and * mean significant at 0.01, 0.05
and 0.1 levels, respectively; the standard errors and p-values were corrected by the White (1980)

methodology.

In the spring months the average returns were, for all four indexes, negative on
Monday and on Tuesday. The highest means occurred on Thursday (Fig. 2).
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Fig. 2. Average returns on the days of the week in the spring months for the first subsample
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The coefficients of OLS models for the summer months are reported in Tab. 5. We
found no significant coefficient for these regressions.

Tab. 5. Coefficients of OLS models in first subsample for the summer months

Index BET BET-FI BET-XT BET-NG
03 0.1193 0.1838 0.1238 0.0976
1 (0.1767) (0.2468) (0.1884) (0.1762)
-0.1953 -0.2940 -0.2113 -0.0033
3
02 (0.1718) (0.2400) (0.1833) (0.1713)
0.0142 -0.0924 -0.0361 -0.0417
3
03 (0.1728) (0.2413) (0.1843) (0.1723)
3 0.2670 0.0512 0.1877 0.0671
0i (0.1737) (0.2426) (0.1853) (0.1732)
3 -0.1176 0.0458 -0.0612 -0.1460
05 (0.1709) (0.2387) (0.1823) (0.1704)
Breusch-Pagan 6.9731 3.6325 7.4220 7.7313
test

Note: Standard errors are within parentheses.

Fig. 3 displays the average returns on the days of the week in the summer months.
The lowest values occurred on Tuesday (for BET, BET-FI and BET-XT) and on Friday (for
BET-NG). We found the highest values on Monday (for BET-FI and BET-NG) and on
Thursday (for BET and BET-XT).

Fig. 3. Average returns on the days of the week in the summer months for the first subsample
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For the autumn months we obtained, in the case of BET-NG index, a significant
negative value of the 8 coefficient, but only for a 0.1 level (Tab. 6).

Tab. 6. Coefficients of OLS models in first subsample for the autumn months

Index BET BET-FI BET-XT BET-NG
04 -0.1601 -0.0829 -0.2257 -0.1722
1 (0.2362) (0.3648) (0.2579) (0.2512)
04 -0.0185 0.1476 0.0184 0.0655
2 (0.2242) (0.3540) (0.2514) (0.2634)
04 -0.2025 -0.4889 -0.2684 -0.2658
3 (0.2041) (0.3359) (0.2429) (0.2598)
94 -0.1786 -0.1747 -0.1681 -0.3486*
4 (0.1656) (0.3023) (0.2149) (0.2088)
04 -0.1529 -0.1476 -0.1456 -0.2784
5 (0.1909) (0.2902) (0.1928) (0.2692)
Breusch-Pagan 20.2622*** 11.5668** 16.3228*** 26.4518***
test

Notes: Standard errors are within parentheses; ***, ** and * mean significant at 0.01, 0.05
and 0.1 levels, respectively; the standard errors and p-values were corrected by the White (1980)
methodology.

We found, for the autumn months, negative values of the average returns for all four
indexes on Monday, on Wednesday, on Thursday and on Friday (Fig. 4).

Fig. 4. Average returns on the days of the week in the autumn months for the first subsample
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Tab. 7 presents the results of Wilcoxon Rank-Sum Tests for the first subsample. In
the case of spring months we found significant differences, for 0.05 and 0.01 levels, between
the returns from some pairs of days of the week (Thursday - Monday, Thursday - Tuesday
and Friday — Monday, in the case of BET index; Wednesday - Tuesday and Wednesday -
Monday for the BET-XT index). We also obtained other significant differences, but only for
a 0.1 level.
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Tab. 7. Significant differences between the returns from the days of the week identified by
Wilcoxon Rank-Sum Tests for the first subsample

Index | Pairs of trading days | Zvalue

Winter months

BET-FI | Thursday - Tuesday | -1.7304*

Spring months

BET Thursday - Monday -2.8806***
Thursday - Tuesday -2.0093**
Friday - Monday -2.7468***
Friday - Tuesday 1.9569*
Monday - Wednesday -1.8747*

BET-FI Monday - Wednesday -1.7228*
Monday - Thursday -1.6510*

BET-XT Thursday - Monday -2.3218**
Wednesday - Monday -2.0176**

BET-NG Wednesday - Monday -1.7137*

Summer months

BET | Tuesday - Thursday | 1.8658*

Note: ***, ** and * mean significant at 0.01, 0.05 and 0.1 levels, respectively
3.2. Results for the second subsample
The coefficients of OLS models for winter months are displayed in Tab. 8. We found,

in the case of BET-FI index, a significant positive value of the 82 coefficient.

Tab. 8. Coefficients of OLS models in the second subsample for winter months

Index BET BET-FI BETXT BET-NG
o 20.0298 01128 20.0415 20.0634
; (0.1041) (0.0840) (0.1014) (0.1060)
o 0.0565 0.0024 0.0578 0.1319
2 (0.0867) (0.0676) (0.0860) (0.0954)
o 20.0131 0.0122 20.0170 20.1138
3 (0.1073) (0.0902) (0.0932) (0.0939)
o 0.0739 0.0473 0.0655 0.0780
i (0.0794) (0.0816) (0.0739) (0.0864)
o 0.1226 0.1491*" 0.1227 0.0993
5 (0.0862) (0.0744) (0.0883) (0.0947)
f'e"s‘*t“sc“'Paga” 38.0243*** 153364 37.0350** 22 2519+

Notes: Standard errors are within parentheses; *** and ** mean significant at 0.01 and 0.05
levels, respectively; the standard errors and p-values were corrected by the White (1980)
methodology.

Fig. 5 displays the average of returns on the days of the week in winter months. The
highest values occurred on Tuesday (for BET-NG) and on Friday (for BET, BET-Fl and BET-
XT). We obtained the lowest values on Monday (for BET, BET-FI and BET-XT) and on
Wednesday (for BET-NG).

12
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Fig. 5. Average returns on the days of the week in the winter months for the second
subsample
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For the spring months we obtained, in the case of three indexes (BET, BET-XT and
BET-NG) significant positive values, at 0.01 and 0.05 levels, of the 62 coefficient. For the
BET-FI index we found positive values of the 687 and 62 coefficients, but only for a 0.1 level
(Tab. 9).

Tab. 9. Coefficients of OLS models in second subsample for the spring months

Index BET BET-FI BET-XT BET-NG
o 20.0160 20.1604° 20.0443 0.0266
i (0.1041) (0.0929) (0.0931) (0.0978)
0.2636™ 0.1484" 0.2366™" 0.1897™
2
b (0.0863) (0.0900) (0.0826) (0.0812)
) 20.0977 -0.1226 20.1067 20.1039
s (0.0803) (0.0869) (0.0797) (0.0952)
) 0.0254 0.0371 0.0249 0.0292
i (0.0958) (0.0774) (0.0906) (0.0888)
) 0.1022 0.0159 0.0941 0.1337
b5 (0.0958) (0.0855) (0.0936) (0.0872)
prouson-Pagan | 59,6166+ 98.1452+** 63.8486"" 24,4504

Notes: Standard errors are within parentheses; ***, ** and * mean significant at 0.01, 0.05
and 0.1 levels, respectively; the standard errors and p-values were corrected by the White (1980)
methodology.

We found, for the spring months, the lowest average returns on Monday (for BET-FI)
and on Wednesday (BET, BET-XT and BET-NG). For all four indexes, the highest values
occurred on Tuesday (Fig. 6).
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Fig. 6. Average returns on the days of the week in the spring months for the second
subsample
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Tab. 10 reports the coefficients of OLS models for the summer months. We found,
for three indexes (BET, BET-FI and BET-XT), significant positive values of the 63 coefficient
ata 0.05 level. The 63 coefficient has significant positive values, at 0.05 level, in the case of
BET-XT index, and only at 0.1 level, for BET and BET-NG indexes. In the case of BET-NG

index we obtained a significant negative value of the 83 coefficient, at 0.1 level.

Tab. 10. Coefficients of OLS models in the second subsample for summer months

Index BET BET-FI BET-XT BET-NG
03 -0.0453 -0.0395 -0.0319 -0.0852
1 (0.0838) (0.0763) (0.0798) (0.0913)
03 0.1197* 0.0941 0.1189** 0.1268*
2 (0.0629) (0.0597) (0.0584) (0.0688)
03 0.1663** 0.1441** 0.1546** 0.1073
3 (0.0673) (0.0644) (0.0620) (0.0698)
03 -0.0628 0.0417 -0.0504 -0.1327*
4 (0.0673) (0.0586) (0.0620) (0.0788)
03 0.0301 0.0422 0.0454 0.0599
5 (0.0675) (0.0711) (0.0614) (0.0697)
Breusch-Pagan 19.4530*** 15.9848*** 23.7380*** 31.2639***
test

Notes: Standard errors are within parentheses; ***, ** and * mean significant at 0.01, 0.05
and 0.1 levels, respectively; the standard errors and p-values were corrected by the White (1980)

methodology.

Fig. 7 reports the average returns on the days of the week in the summer months.
The lowest values occurred on Monday (for BET-FI) and on Thursday (for BET, BET-XT and
BET-NG). We found the highest values on Tuesday (for BET-NG) and on Wednesday (for
BET, BET-FI and BET-XT).
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Fig. 7. Average returns on the days of the week in the summer months for the second
subsample
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For the autumn months we found, in the case of BET-NG index, a significant negative
value of the 85 coefficient, but only for a 0.1 level (Tab. 11).

Tab. 11. Coefficients of OLS models in the second subsample for autumn months

Index BET BET-FI BETXT BET-NG
o 0.0719 -0.0245 0.0414 0.0444
i (0.0641) (0.0644) (0.0536) (0.0607)
ot 0.0923 0.0985 0.0986 0.0743
2 (0.0643) (0.0733) (0.0605) (0.0628)
ot -0.0688 0.0699 20.0558 -0.1047"
3 (0.0571) (0.0716) (0.0531) (0.0562)
o 20.0532 20.0448 20,0469 20.0570
4 (0.0549) (0.0535) (0.0520) (0.0662)
o ~0.0206 0.0523 20,0029 0.0336
5 (0.0610) (0.0581) (0.0615) (0.0736)
?erset“SCh'Pagan 12.3744% 10.0453* 12.3741% 19.9901

Notes: Standard errors are within parentheses; ***, ** and * mean significant at 0.01, 0.05
and 0.1 levels, respectively; the standard errors and p-values were corrected by the White (1980)
methodology.

Fig. 8 reports the average returns on the days of the week in the autumn months. We
obtained lowest values on Wednesday (for BET, BET-XT and BET-NG) and on Thursday
(for BET-FI). The highest values occurred, for all four indexes, on Tuesday.
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Fig. 8. Average returns on the days of the week in the autumn months for the second

subsample
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Tab. 12 presents the results of Wilcoxon Rank-Sum Tests for the second subsample.
On winter months, we obtained, in the case of BET-FI index, a significant difference, at 0.01
level, between the returns from Friday and Monday. For the spring months we found, in the
case of BET and BET-XT indexes, some significant differences, at 0.05 level, between some
days of the week (Wednesday - Tuesday and Wednesday - Friday, in the case of BET index;

Wednesday - Tuesday, Wednesday - Monday and Wednesday - Friday, for the BET-XT
index). We also found other significant differences, but only for a 0.1 level.

Tab. 12. Significant differences between the returns from the days of the week identified by
Wilcoxon Rank-Sum Tests for the second subsample

Index | Pairs of trading days | Zvalue

Winter months

BET-FI Friday - Monday -3.0393***
Friday - Tuesday -1.6472*

BET-XT Friday - Monday -1.7457*

Spring months

BET Wednesday - Tuesday -2.0074**
Wednesday - Friday 1.9790**

BET-XT Wednesday - Tuesday -2.1323**
Wednesday - Friday 2.3511*
Wednesday - Monday 2.0769**

BET-NG Wednesday - Tuesday -1.7276*
Wednesday - Friday 1.8380*

Summer months

BET Wednesday - Thursday -1.7542*

BET-XT Wednesday - Thursday -1.6586"

BET-NG Tuesday - Thursday 1.6463"

Autumn months

BET-XT Wednesday - Tuesday -1.8996*

BET-NG Wednesday - Tuesday -1.9429*

Note: ***, ** and * mean significant at 0.01, 0.05 and 0.1 levels, respectively.
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4. CONCLUSIONS

The results of this investigation indicate that DOW effect on BSE has some
particularities for the four meteorological seasons. In the period January 2007 - December
2013 the daily seasonality was most visible during the spring months. For the BET index we
obtained a significant positive average of returns on Thursday and the Wilcoxon tests
indicated there were significant differences between returns from some days of the week
(Friday - Monday, Thursday - Monday and Thursday - Tuesday). We also found such
differences in the case of BET-XT index (Thursday - Monday and Wednesday - Monday).
The investors’ pessimism from this period, reflected by the low returns and by the high
volatility, could weaken the daily seasonality.

After 2013, BSE, although affected by complex events, experienced a recovery. The
average returns of the four indexes became positive and the intensity of volatility decreased.
Such evolutions could be viewed as evidences that investors regained their optimism. In this
context, the daily seasonality of BSE’s returns was more visible in the period January 2007
- June 2025 than in the previous period.

During the winter months, for the BET-FI index, the average of returns from Fridays
was significantly positive and the Wilcoxon test indicates a significant difference between
the returns from Fridays and Mondays. In the spring months we found, for three indexes
(BET, BET-XT and BET-NG), significant positive average returns on Tuesdays. The
Wilcoxon test provided, in the case of BET and BET-XT some significant differences
between returns from some days of the week (Wednesday - Tuesday and Wednesday -
Friday, in the case of both indexes and Wednesday - Monday only for BET-XT). In the
summer months, we obtained, for three indexes (BET, BET-FI and BET-XT) significant
positive average returns on Wednesdays. In the case of BET-XT, average of returns was
also significantly positive on Tuesday. During autumn months the daily seasonality was less
visible in comparison with the other three meteorological seasons.

This investigation about daily seasonality in the meteorological seasons could be
extended to other emerging or developed financial markets.

References

1. Abdalla, S., 2012. Day-of-the-week effect on returns and conditional volatility: Empirical
evidence from Sudanese stock market. Middle Eastern Finance and Economics, 16(1), pp.
167-180.

2. Abraham, A. and lkenberry, D. L., 1994. The individual investor and the weekend
effect. Journal of Financial and Quantitative Analysis, 29(2), pp. 263-277.

3. Aggarwal, R. and Rivoli, P., 1989. Seasonal and day-of-the-week effects in four
emerging stock markets. Financial review, 24(4), pp. 541-550.

4. Agrawal, A. and Tandon, K., 1994. Anomalies or illusions? Evidence from stock markets
in eighteen countries. Journal of International Money and Finance, 13(1), pp. 83-106.

17



VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT, vol. 22, no. 1, 2026, ISSN 1314-0582

5. Ajayi, R. A., Mehdian, S. and Perry, M. J., 2004. The day-of-the-week effect in stock
returns: further evidence from Eastern European emerging markets. Emerging markets
finance and trade, 40(4), pp. 53-62.

6. Akaike, H., 1974. A new look at the statistical model identification. IEEE transactions on
automatic control, 19(6), pp. 716-723.

7. Akbalik, M. and Ozkan, N., 2017. Day of the week effect in the stock markets of fragile
five countries after 2008 global financial crisis. In Hacioglu, U., & Dinger, H. (Eds.). Global
financial crisis and its ramifications on capital markets, Springer Cham, Berlin, pp. 507-
518.

8. Alexakis, P. and Xanthakis, M., 1995. Day of the week effect on the Greek stock
market. Applied Financial Economics, 5(1), pp. 43-50.

9. Angelovska, J., 2013. An econometric analysis of market anomaly-day of the week
effect on a small emerging market. International Journal of Academic Research in
Accounting, Finance and Management Sciences, 3(1), pp. 314-322.

10. Bahcivan, H. and Karahan, C. C., 2022. High frequency correlation dynamics and day-
of-the-week effect: A score-driven approach in an emerging market stock
exchange. International Review of Financial Analysis, 80, 102008.

11. Balaban, E., 1995. Day of the week effects: new evidence from an emerging stock
market. Applied economics letters, 2(5), pp. 139-143.

12. Ball, R. and Bowers, J., 1988. Daily seasonals in equity and fixed-interest returns:
Australian evidence and tests of plausible hypotheses. In Dimson, E. (Ed.). Stock market
anomalies. Cambridge University Press, Cambridge, pp. 74-90.

13. Barone, E., 1990. The Italian stock market: efficiency and calendar anomalies. Journal
of Banking & Finance, 14(2-3), pp. 483-510.

14. Basher, S. A. and Sadorsky, P., 2006. Day-of-the-week effects in emerging stock
markets. Applied Economics Letters, 13(10), pp. 621-628.

15. Bolek, M., Gniadkowska-Szymanska, A. and Lyroudi, K., 2022. COVID-19 pandemic
and day-of-the-week anomaly in Omx markets. Central European Economic
Journal, 9(56), pp. 158-177.

16. Bouman, S. and Jacobsen, B., 2002. The Halloween indicator, “sell in May and go
away”: Another puzzle. American Economic Review, 92(5), pp. 1618-1635.

18



VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT, vol. 22, no. 1, 2026, ISSN 1314-0582

17. Breusch, T. S. and Pagan, A. R., 1979. A simple test for heteroscedasticity and
random coefficient variation. Econometrica, 47(5), pp. 1287-1294.

18. Brusa, J., Liu, P. and Schulman, C. (2003). The “reverse” weekend effect: the US
market versus international markets. International Review of Financial Analysis, 12(3), pp.
267-286.

19. Chang, E. C., Pinegar, J. M. and Ravichandran, R., 1993. International evidence on
the robustness of the day-of-the-week effect. Journal of Financial and Quantitative
Analysis, 28(4), pp. 497-513.

20. Chen, G., Kwok, C. C. and Rui, O. M., 2001. The day-of-the-week regularity in the
stock markets of China. Journal of Multinational Financial Management, 11(2), pp. 139-
163.

21. Choudhry, T., 2000. Day of the week effect in emerging Asian stock markets: evidence
from the GARCH model. Applied Financial Economics, 10(3), pp. 235-242.

22. Coakley, J., Kuo, J. M. and Wood, A., 2012. The School’s Out effect: A new seasonal
anomaly!. The British Accounting Review, 44(3), pp. 133-143.

23. Condoyanni, L., O'Hanlon, J. and Ward, C. W., 1988. Day of the week effects on stock
returns: International evidence. In Dimson, E. (Ed.). Stock market anomalies. Cambridge
University Press, Cambridge, pp. 52-63.

24. Connolly, R. A., 1991. A posterior odds analysis of the weekend effect. Journal of
Econometrics, 49(1-2), pp. 51-104.

25. Cross, F., 1973. The behavior of stock prices on Fridays and Mondays. Financial
Analysts Journal, 29(6), pp. 67-69.

26. Dickey, D.A. and Fuller, W.A., 1979. Distribution of the estimators for autoregressive
time series with a unit root. Journal of the American Statistical Association, 74(366a), pp.

427-431.

27. Dickey, D.A. and Fuller, W.A., 1981. Likelihood ratio statistics for autoregressive time
series with a unit root. Econometrica: Journal of the Econometric Society, pp. 1057-1072.

28. Dimson, E. and Marsh, P., 1999. Murphy's law and market anomalies. The Journal of
Portfolio Management, 25(2), pp. 53-69.

19



VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT, vol. 22, no. 1, 2026, ISSN 1314-0582

29. Doyle, J. R. and Chen, C. H. (2009). The wandering weekday effect in major stock
markets. Journal of Banking & Finance, 33(8), pp. 1388-1399.

30. Du Toit, E., Hall, J. H. and Pradhan, R. P. (2018). The day-of-the-week effect: South
African stock market indices. African Journal of Economic and Management Studies, 9(2),
pp. 197-212.

31. Dubois, M. and Louvet, P., 1996. The day-of-the-week effect: The international
evidence. Journal of Banking & Finance, 20(9), pp. 1463-1484.

32. Dumitriu, R. and Stefanescu, R., 2013. DOW effects in returns and in volatility of stock
markets during quiet and turbulent times. Proceedings of the 5th International Conference
on Economics and Administration, pp. 143-1609.

33. Dumitriu, R. and Stefanescu, R., 2025. Daily seasonality of London Stock Exchange
Returns in the time intervals associated to the Halloween effect, [online] Available at:
<https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5275292 [Accessed August, 04th, 2025].

34. Fama, E., 1970. Efficient capital markets: a review of theory and empirical work.
Journal of Finance, 25, pp. 383-417.

35. French, K. R., 1980. Stock returns and the weekend effect. Journal of Financial
Economics, 8(1), pp. 55-69.

36. Gibbons, M. R. and Hess, P., 1981. Day of the week effects and asset returns. Journal
of Business, pp. 579-596.

37. Hirshleifer, D., & Shumway, T., 2003. Good day sunshine: Stock returns and the
weather. The Journal of Finance, 58(3), pp. 1009-1032.

38. Holden, K., Thompson, J. and Ruangrit, Y., 2005. The Asian crisis and calendar effects
on stock returns in Thailand. European Journal of Operational Research, 163(1), pp. 242-

252.

39. Hong, H. and Yu, J., 2009. Gone fishin’: Seasonality in trading activity and asset
prices. Journal of Financial Markets, 12(4), pp. 672-702.

40. Jaffe, J. and Westerfield, R., 1985. The week-end effect in common stock returns: The
international evidence. The Journal of Finance, 40(2), pp. 433-454.

41. Kamara, A., 1997. New evidence on the Monday seasonal in stock returns. Journal of
Business, 7(1), pp. 3-84.

20


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5275292

VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT, vol. 22, no. 1, 2026, ISSN 1314-0582

42. Kamath, R. R., Chakornpipat, R. and Chatrath, A., 1998. Return distributions and the
day-of-the-week effects in the stock exchange of Thailand. Journal of Economics and
Finance, 22(2), pp. 97-107.

43. Kamstra, M. J., Kramer, L. A. and Levi, M. D., 2003. Winter blues: A SAD stock market
cycle. American Economic Review, 93(1), pp. 324-343.

44. Keim, D. B. and Stambaugh, R. F., 1984. A further investigation of the weekend effect
in stock returns. The Journal of Finance, 39(3), pp. 819-835.

45. Kohers, G., Kohers, N., Pandey, V. and Kohers, T. J. A. E. L., 2004. The disappearing
day-of-the-week effect in the world's largest equity markets. Applied Economics
Letters, 11(3), pp. 167-171.

46. Kumar, S., 2017. A review on the evolution of calendar anomalies. Studies in Business
and Economics, 12(1), pp. 95-109.

47. Lakonishok, J. and Levi, M.,1982. Weekend effects on stock returns: a note. The
Journal of Finance, 37(3), pp. 883-889.

48. Lakonishok, J. and Smidt, S., 1988. Are seasonal anomalies real? A ninety-year
perspective. The Review of Financial Studies, 1(4), pp. 403-425.

49. Lim, S. Y. and Chia, R. C. J., 2010. Stock market calendar anomalies: Evidence from
ASEAN-5 stock markets. Economics Bulletin, 30(2), pp. 996-1005.

50. Mann, H. B. and Whitney, D. R., 1947. On a test of whether one of two random
variables is stochastically larger than the other. The Annals of Mathematical Statistics, pp.
50-60.

51. Marquering, W., Nisser, J. and Valla, T., 2006. Disappearing anomalies: a dynamic
analysis of the persistence of anomalies. Applied Financial Economics, 16(4), pp. 291-302.

52. Martikainen, T. and Puttonen, V., 1996. Finnish day-of-the-week effects. Journal of
Business Finance & Accounting, 23(7), pp. 1019-1032.

53. McLean, R. D. and Pontiff, J., 2016. Does academic research destroy stock return
predictability?. The Journal of Finance, 71(1), pp. 5-32.

54. Mehdian, S. and Perry, M. J., 2001. The reversal of the Monday effect: new evidence

from US equity markets. Journal of Business Finance & Accounting, 28(7-8), pp. 1043-
1065.

21



VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT, vol. 22, no. 1, 2026, ISSN 1314-0582

55. Mills, T. C. and Coultts, J. A., 1995. Calendar effects in the London Stock Exchange
FT-SE indices. The European Journal of Finance, 1(1), pp. 79-93.

56. Olson, D., Chou, N. and Mossman, C., 2010. Life cycle of the weekend effect. Journal
of Financial Economics, 21, pp. 542-422.

57. Patev, P., Lyroudi, K. and Kanaryan, N. K., 2003. The day of the week effect in the
central European transition stock markets. Tsenov Academy of Economics Finance and
Credit Working Paper No. 03-06, [online] Available at:
<https://papers.ssrn.com/sol3/papers.cfm?abstract_id=434501 [Accessed August, 04th, 2025].

58. Poshakwale, S., 1996. Evidence on weak form efficiency and day of the week effect in
the Indian stock market. Finance India, 10(3), pp. 605-616.

59. Raj, M. and Kumari, D., 2006. Day-of-the-week and other market anomalies in the
Indian stock market. International Journal of Emerging Markets, 1(3), pp. 235-246.

60. Rogalski, R. J., 1984. New findings regarding day-of-the-week returns over trading and
non-trading periods: a note. The Journal of Finance, 39(5), pp. 1603-1614.

61. Saunders, E. M., 1993. Stock prices and Wall Street weather. The American Economic
Review, 83(5), pp. 1337-1345.

62. Schwert, G. W., 2002. Anomalies and Market Efficiency. NBER Working Paper No.
9277, [online] Available at:
<https://www.nber.org/system/files/working_papers/w9277/w9277.pdf [Accessed July,
29th, 2025].

63. Shanaev, S. and Ghimire, B., 2021. Efficient scholars: academic attention and the
disappearance of anomalies. The European Journal of Finance, 27(3), pp. 278-304.

64. Shiller, R. J., 2003. From efficient markets theory to behavioral finance. Journal of
Economic Perspectives, 17(1), pp. 83-104.

65. Smirlock, M. and Starks, L., 1986. Day-of-the-week and intraday effects in stock
returns. Journal of Financial Economics, 17(1), pp. 197-210.

66. Solnik, B. and Bousquet, L., 1990. Day-of-the-week effect on the Paris Bourse. Journal
of Banking & Finance, 14(2-3), pp. 461-468.

67. Steeley, J. M., 2001. A note on information seasonality and the disappearance of the
weekend effect in the UK stock market. Journal of Banking & Finance, 25(10), pp. 1941-
1956.

22


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=434501

VANGUARD SCIENTIFIC INSTRUMENTS IN MANAGEMENT, vol. 22, no. 1, 2026, ISSN 1314-0582

68. Stefanescu, R. and Dumitriu, R., 2024. The Behavior of Stock Returns From Romanian
Capital Market During the Meteorological Seasons, [online] Available at:
<https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4963025 [Accessed August, 04th, 2024].

69. Stefanescu, R. and Dumitriu, R., 2025. Day-of-the-week effect on some European
stock markets in time intervals associated with Halloween effect, [online] Available at:
<https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5331059 [Accessed August, 04th, 2024].

70. Tadepalli, M. S. and Jain, R. K., 2018. Persistence of calendar anomalies: insights and
perspectives from literature. American Journal of Business, 33(1/2), pp. 18-60.

71. Tan, R. S. K. and Tat, W. N., 1998. The diminishing calendar anomalies in the stock
exchange of Singapore. Applied Financial Economics, 8(2), pp. 119-125.

72. Tong, W., 2000. International evidence on weekend anomalies. Journal of Financial
Research, 23(4), pp. 495-522.

73. Vasileiou, E., 2017. Calendar anomalies in stock markets during financial crisis: The
S&P 500 case. In Hacioglu, U., & Dinger, H. (Eds.). Global financial crisis and its
ramifications on capital markets, Springer Cham, Berlin, pp. 507-518.

74. Wang, K., Li, Y. and Erickson, J., 1997. A new look at the Monday effect. The Journal
of Finance, 52(5), pp. 2171-2186.

75. White, H., 1980. A heteroskedasticity-consistent covariance matrix estimator and a
direct test for heteroskedasticity. Econometrica: Journal of the Econometric Society, pp.
817-838.

76. Wilcoxon, F., 1945. Individual comparisons by ranking methods. Biometrics
Bulletin, 1(6), pp. 80-83.

77. Wong, W. K., Agarwal, A. and Wong, N. T., 2006. The disappearing calendar
anomalies in the Singapore stock market. The Lahore Journal of Economics, 11(2), pp.
123-139.

78. Yalcin, Y. and Yycel, E. M., 2006. The day-of-the-week effect on stock-market volatility
and return: Evidence from emerging markets. Czech Journal of Economics and Finance

(Finance a uver), 56(5-6), pp. 258-277.

79. Zhang, J., Lai, Y. and Lin, J., 2017. The day-of-the-week effects of stock markets in
different countries. Finance Research Letters, 20, pp. 47-62.

23


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4963025
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5331059

