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This paper aims to investigate the calendar anomaly or the day of the week effect in Indian
capital market, using observations of S&P CNX Nifty on daily basis from January 2000 to June
2012. The study employs the multiple regression with dummy variables along with the t-test,
Kruskal-Wallis test and Levene’s test for testing the equality of mean returns and the variances
of the returns. First of all, to examine the stock market seasonality in India, the unconditional
continuous logarithimic returns of the index have been measured. Then, regression for each day
of the week has been conducted for testing the presence of difference among stock market
returns across the week days. Finally, the non-parametric Kruskal- Wallis (K-W) statistic has
been applied to test the hypothesis of an equal mean return across all days of the week. The study
shows that the Wednesday returns appeared to be higher relative to other trading days. While on
the other hand, the returns on Mondays were comparatively lower and showed an apprehensive
mood of the market.

INTRODUCTION
Efficient market hypothesis is one of the underlying philosophies of the

traditional finance. Fama (1970) defined efficient market as a market with large
number of rational profit maximising individuals actively competing with each other
and making attempts to predict future market values of individual securities and
where all important relevant information is almost freely available to all investors.
Still we find the anomalies in the market and such anomalies defy the efficiency of
the financial markets.

Calendar anomaly is the study of certain repetitive patterns of returns on the
different days of the week. It is an anomaly to the efficient market hypothesis and
explores the market behaviour affecting the returns on different days of the week.
Thus, it is an investigation of seasonality or calendar patterns in returns and belongs
to the field of classical study of finance. The earliest research in this field can be
traced back to as early as the late 1920s (Pettengill, 2003).

Calender anomaly basically is the deviation of the normal pattern of market in
which market provides opportunity to earn abnormal returns to the investors.
Theoretically it is the unusual pattern of the stock returns present in the stock markets,
which is the signal for the market inefficiency. Calendar anomalies are the seasonal
effects which are linked to the calendar and reflect the distortion of the price or
returns in the market. Such calendar anomalies could be due to the fact that the social
sciences fail to incorporate the qualitative aspect of the phenomenon in combination
to the quantitative aspect (Frankfurter and McGoun, 2001).
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REVIEW OF LITERATURE
Kenneth (1980) examined two alternative models of the process generating

stock returns from 1953 to 1977 and found that the average return for Monday was
significantly negative during the considered time frame. Gibbons and Patrick (1981)
discovered that the expected returns on common stocks and treasury bills were not
constant across days of the week. Lakonishok and Maurice (1982) tried to explain the
different daily returns. They also discussed the complex effects of holidays on stock
returns on other days of the week. Dubois and Louvet (1996) examined the eleven
indices from nine countries during the 1969-1992 period and found that the returns
were lower in the beginning of week but not necessarily on Mondays for the period of
study. Keim and Stanbaugh (1984) found consistent negative Monday effect for S&P
Composite, exchange traded stocks of firms of all sizes and actively traded over the
counter stocks. They found that the average correlation between Friday and Monday
returns for Dow Jones Industrial Index was positive and the highest of all pairs of
successive days. Jaffe and Westerfield (1985) found the day of the week effect for
four different countries by examining the average daily returns. They found that the
Japanese and Australian stock markets exhibited lowest mean returns on Tuesday.
Lakonishok and Smidt (1988) used daily data of 90 years on the Dow Jones Industrial
Average to examine the anomalous returns around the turn of the week, month, year
and holidays. Aggarwal and Pietra (1989) found January effect and Weekend effect as
anomalies in Hong Kong, Singapore, Malaysia and Philippines for the time frame of
12 years. Hawawini and Keim (1995) suggested that the equity returns are predictable
and documented the persistent cross sectional and time series patterns in returns
explained as anomalies. Arsad and Coutts (1997) investigated the existence of
security price anomalies in the Financial Times Industrial Ordinary Shares Index over
the period of 60 years. Bhattacharya et al. (2003) used GARCH framework by
incorporating the lagged returns (BSE 100) as explanatory variables in the conditional
mean. They have used reporting and non-reporting weeks to study the day of the week
effect. Hagelin and Alkeback (2004) examined index futures and options expiration
day effects on the Swedish market and indicated that trading volumes on the cash
market were significantly higher on expiration day than on other days. However, no
evidence was found regarding occurrence of price distortions. Arora and Das (2007)
investigated the existence of seasonality in Indian stock market, primarily trying to
detect the day of the week effect in the stocks listed on the National Stock Exchange
covering the period from November 1994 to September 2007. The results confirmed
the existence of seasonality (in the form of day of the week effect) in stock returns in
India. The results of the study implied that the stock market in India was inefficient
and hence, investors could time their share investments to improve returns and make
abnormal profits. However the day of the week effect was found to be absent in the
bullish as well as the bearish phase. Fung and Yung (2007) did not find significant
price reversal and price compression patterns but order imbalance pattern was found
on some expiration days. The results showed no association between order imbalance
pattern and the next-day return. Also, no price reversal pattern could be found on the
next day. Mbululud and Chipeta (2012) studied the day of the week effect on the nine
listed economic stock market sector indices of the Johannesburg Stock Exchange (JSE)
in the South Africa. This is the first study for the said phenomenon which shows no
evidence of the day of the week effect on skewness and kurtosis for eight of the nine
JSE stock market sectors. However, the Monday effect for the basic materials sector
was detected.
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OBJECTIVE OF THE STUDY
The objective of the study is to examine the evidence of the day of the week

effect on returns from the S&P CNX Nifty index. For the purpose of the study, the
hypothesis to be tested is as follows:
H0: Mean returns across all trading days are homogenous.
H1: Mean returns across all trading days are not homogenous.

RESEARCH METHODOLOGY OF THE STUDY
For testing the day of the week anomaly in the Indian Stock Market, the

closing values of the stock market index of NSE, that is, S&P CNX Nifty has been
considered. The daily closing values for the Nifty index has been taken from
www.nseindia.com. The study takes into consideration the long run time period of 12
years and 6 months from January 2000 to June 2012.

In order to examine the stock market seasonality in India, first of all, the
unconditional continuous logarithmic returns of the Index have been measured as
given below:
Rt= ln( Pt/Pt-1)*100

Where Rt is logarithmic return of index, Pt is the closing value of index on
time t, and Pt-1 is the closing value of the index on t-1.

In order to test the presence of statistically significant difference among stock
market returns across the week days, the following regression with binary dummy
variables for each day of the week is applied:
Rt = β1*D1 + β2*D2 + β3*D3 + β4*D4 + β5*D5+ut

Where D1 =1 if day t is Monday, otherwise 0; D2 =1 if day t is Tuesday,
otherwise 0; D3 =1 if day t is Wednesday, otherwise 0 and so on. The Stochastic
disturbance term is indicated by ut. The hypothesis to be tested for any presence of
week day effect is as follows:
β1= β2= β3= β4= β5

To test the hypothesis of an equal mean returns across all days of the week, the
non-parametric Kruskal-Wallis statistics is applied. The Kruskal-Wallis test is similar
to one way analysis of variance. This test has been chosen because it does not
consider the normality of data. For this purpose, the null hypothesis is-
H0: Mean Returns are equal across all the trading days.
H1: Mean Returns are not equal across all the trading days.

If the Kruskal-Wallis statistic is less than the critical chi-square value, it
implies that the null hypothesis should not be rejected, and that mean returns across
the week-days are not significantly different from each other. The opposite reasoning
holds when the K-W statistic is more than the critical value.
The test statistic is given by:

where
 ni is the number of observations in group i
 rij is the rank (among all observations) of observation j from group i
 N is the total number of observations across all groups
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 ,
 is the average of all the rij.

The Levene’s (1960) test is also employed to check the results on
homogeneity of variance. The Levene’s test is lesser sensitive to the non normal
distributions. The Levene’s statistic is as follows:

where

is the return for week i and weekday j where j =1 if the
trading is Monday, 2 if it is Tuesday, 3 if it is Wednesday, 4 if it is Thursday and 5 if
it is a Friday.

EMPIRICAL RESULTS AND DISCUSSION
It can be observed from Table 1 that the mean returns are highest on

Wednesday, whereas Monday has shown the most apprehensive returns with highest
variance and lowest returns (Table 1 summarizes the descriptive statistics for returns
of the five days of the week for the consolidated period from January 2000 to June
2012). Considering variance, standard deviation, minimum and maximum returns, it
can be observed that the market remains more volatile on Monday as compared to
other days.

TABLE 1
Descriptive Statistics for the Returns on Different Days of the Week

Returns Monday Tuesday Wednesday Thursday Friday
Mean -0.0236 0.0244 0.1439 0.0093 0.0289
Standard Error 0.0773 0.0615 0.0620 0.0607 0.0716
Standard Deviation 1.9266 1.5368 1.5507 1.5131 1.7724
Variance 3.7120 2.3618 2.4047 2.2896 3.1413
Kurtosis 12.4242 3.9110 2.0167 1.9981 6.5345
Skewness 0.0064 -0.2265 0.0544 -0.3719 -0.7728
Minimum -13.0539 -7.2023 -6.3802 -7.0131 -13.0142
Maximum 16.3343 7.9691 6.0220 6.1143 6.9261
Count 622 624 626 621 613
Confidence Level (95.0%) 0.1517 0.1208 0.1217 0.1192 0.1406

Note: Based on daily returns of Nifty Index

Table 2 summarizes the results of the t-test analysis conducted to test whether
the mean returns on a particular day of the week are statistically different from the
mean returns of the year.
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TABLE 2
Year-wise Results of t-test conducted for Each Day of the Week

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Monday
Mean -0.3570 -0.2245 0.0007 0.1413 -0.1673 0.2899 -0.1056 0.2257 -0.4081 0.1816 0.4010 -0.0954 -0.4094
t statistic -0.8384 0.6247 0.0812 0.2507 0.5843 -0.9376 0.8938 -0.1808 0.2425 0.0941 -2.2215 -0.0895 2.1375
p value 0.4025 0.5327 0.9353 0.7451 0.5590 0.3484 0.3714 0.8566 0.8083 0.9250 0.0263 0.9287 0.0302
Tuesday
Mean -0.3063 0.1056 -0.1638 0.1295 0.2529 0.0443 0.0004 0.3131 -0.1619 0.0202 -0.1964 -0.0498 0.6965
t statistic -0.7084 -0.6915 1.0847 0.4741 -0.7959 0.5244 0.5612 -0.5799 -0.3424 0.7840 1.7971 -0.3225 -2.4010
p value 0.4792 0.4897 0.2780 0.6354 0.4261 0.6000 0.5747 0.5620 0.7320 0.4320 0.0723 0.7448 0.0163
Wednesday
Mean 0.4796 0.2891 -0.0632 0.2569 0.0365 0.0176 0.2070 0.0216 -0.0770 0.3380 0.0687 0.1686 0.0801
t statistic 1.9246 -1.3995 0.5278 -0.2774 0.0161 0.6408 -0.3070 0.5763 -0.5500 -0.3410 -0.0183 -1.5397 0.1083
p value 0.0552 0.1627 0.5976 0.7814 0.9872 0.5217 0.7588 0.5644 0.5775 0.7331 0.9854 0.1236 0.9138
Thursday
Mean -0.1174 0.0712 0.0647 0.1309 0.0111 0.0740 0.2092 0.2974 -0.5827 0.0917 0.1066 -0.3207 -0.0595
t statistic -0.0840 -0.5840 -0.3113 0.3946 0.1267 0.2540 -0.2553 -0.5455 0.7169 0.5136 -0.2648 0.9739 0.7050
p value 0.9331 0.5597 0.7555 0.6931 0.8992 0.7995 0.7984 0.5854 0.4734 0.6075 0.7912 0.3301 0.4807
Friday
Mean -0.1890 -0.6200 0.2175 0.3721 0.0610 0.1805 0.3228 0.0141 -0.3070 0.5393 -0.0763 -0.2781 0.2058
t statistic -0.3125 2.0777 -1.0685 0.8299 -0.0715 -0.3188 -0.7483 0.6925 0.0206 -1.1672 0.9042 0.7436 -0.3906
p value 0.7549 0.0386 0.2853 0.4066 0.9429 0.7499 0.4543 0.4886 0.9835 0.2431 0.3659 0.4571 0.6960
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It can be observed that the mean returns are positive on Wednesdays, Thursdays
and Fridays for ten, eight and seven years respectively. On the other hand, the returns are
mostly negative on Mondays. After considering the results of the Table 2, it can be said
that the mean returns are at random and the mean returns on a particular day are not the
same compared to the yearly return of the same period.

Table 3 showcases the regression results over the period of study. The regression
analysis provides the following equation for the overall time period-

Rt = -0.0236*D1 + 0.0244*D2 + 0.1439*D3 + 0.0093*D4 + 0.0289*D5
(0.066717) (0.0666) (0.0665) (0.0667) (0.0672)
n = 3121, R-squared = -0.0005
(standard errors are given in parentheses)

TABLE 3
Regression Results

Years β1 β2 β3 β4 β5

Adjusted
R2 F-statistic p-value

2000 -0.3570 -0.3063 0.4796 -0.1174 -0.1890 0.0041 1.2077 0.3061
p-value 0.2089 0.2613 0.0791 0.6633 0.5008

2001 -0.2245 0.1056 0.2891 0.0712 -0.6200 0.0172 1.8759 0.0992
p-value 0.3166 0.6504 0.2063 0.7528 0.0089

2002 0.0007 -0.1638 -0.0632 0.0647 0.2175 -0.0054 0.7310 0.6008
p-value 0.9963 0.2763 0.6802 0.6638 0.1447

2003 0.1413 0.1296 0.2569 0.1310 0.3721 -0.0165 0.1768 0.9711
p-value 0.4166 0.4562 0.1363 0.4649 0.0367

2004 -0.1674 0.2529 0.0365 0.0111 0.0610 -0.0143 0.2843 0.9215
p-value 0.5134 0.3089 0.8843 0.9638 0.8080

2005 0.2899 0.0443 0.0176 0.0740 0.1805 -0.0123 0.3898 0.8556
p-value 0.0653 0.7776 0.9126 0.6435 0.2597

2006 -0.1056 0.0004 0.2070 0.2092 0.3228 -0.0120 0.4086 0.8426
p-value 0.6560 0.9986 0.3827 0.3775 0.1654

2007 0.2257 0.3131 0.0216 0.2974 0.0141 -0.0137 0.3267 0.8966
p-value 0.3127 0.1835 0.9246 0.1838 0.9516

2008 -0.4081 -0.1620 -0.0770 -0.5828 -0.3077 -0.0167 0.1903 0.9661
p-value 0.3082 0.6798 0.8443 0.1775 0.4467

2009 0.1816 0.0202 0.3380 0.0917 0.5393 -0.0134 0.3600 0.8755
p-value 0.5720 0.9482 0.2632 0.7613 0.0872

2010 0.4013 -0.1965 0.0687 0.1066 -0.0763 0.0191 1.9921 0.0804
p-value 0.0050 0.1669 0.6351 0.4484 0.6018

2011 -0.0954 -0.0499 0.1686 -0.3207 -0.2781 -0.0029 0.8624 0.5070
p-value 0.6098 0.7897 0.3723 0.0972 0.1338

2012 -0.4095 0.6965 0.0801 -0.0596 0.2058 0.0655 2.8045 0.0197
p-value 0.0595 0.0016 0.7049 0.7912 0.3409

2001-2012 -0.0236 0.0244 0.1439 0.0093 0.0289 -0.0005 0.6967 0.6260
p-value 0.7237 0.7145 0.0305 0.8895 0.6673
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Note: β1,β2, β3, β4,β5 are coefficients for dummy independent variables for weekday returns in the system i.e.
D1, D2, D3, D4, D5.

The results of the regression analysis show that there is little variability in returns
that is caused by the different days of the week. While coefficient values observed on the
Wednesdays and at times on Fridays are significant and positive, Mondays show
comparatively lesser returns.

Table 4 consolidates the results of the Kruskal-Wallis test and Levene’s test
conducted for the period. The results of the Kruskal-Wallis test clearly show the rejection
of null hypothesis and acceptance of alternate hypothesis. So, it can be concluded that the
mean returns are not equal and are statistically different across the five days of weeks,
whereas an investigation into homogeneity of variances across all the trading days shows
that the returns are not having homogenous variances during all days in majority of cases.

TABLE 4
Results of Kruskal Wallis Test and Levene’s Test

CONCLUSIONS OF THE STUDY
The study exhibits the presence of DAY OF THE WEEK EFFECT in the Indian

stock market on the basis of analysis conducted on the S&P CNX Nifty. The results
suggest that Wednesday is a significant day with an overall positive return generating day
of the week, although at times Friday also shows positive returns. The coefficients for the
positive returns were significantly observed for the years 2000, 2001, 2004, 2006, 2008,
2011, 2012 as well as for the consolidated period i.e. 2000-2012. Alongwith, the Fridays
returns have given significant results for 2002-07, 2009 and 2012 and as well for the
consolidated period of 2000-2012.The negative impact on the Monday returns can be
attributed to the loss of the interest for the two days (Saturday and Sunday) off for the
market which is reflected in the negative coefficients of the regression for almost half of
the years as compared to total years. The settlement cycle proposes for the positive
returns on the Wednesday and Friday.
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