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ABSTRACT

Seasonal anomalies are reported by researchers for developed as well as emerging stock markets.
Day of the week effect is the most talked anomaly. However, due to the increased use of the infor-
mation technology and on-going stock market reforms in emerging economies, investors might ex-
pect the stock markets to be free from such anomalies. This paper is an attempt to examine whether
seasonal anomalies still persist in the developed and developing markets. For the study, the Indian
and US markets are taken as the representative of emerging and developed markets, respectively.
The reference period of the study ranges from January 1998 to December 2007, which is further bro-
ken into two sub periods: (i) January 1998 to December 2001, and (ii) January 2002 to December
2007. The study examines five types of anomalies namely, turn of the month effect, semi-monthly
effect, monthly effect, Monday effect and Friday effect. The analysis provides the evidence about
the presence of the Monday effect only in India but the semi monthly and turn of the month effect
are found in both the markets. In contrast, month effect does not exist in any of the two countries.
Hence, the stock markets are not yet free from seasonal anomalies despite increased use of infor-
mation technology and numerous regulatory developments.
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INTRODUCTION

The presant peper strives to identify the exdstence of
merket inefficiency, if any, in the form of seasomal
angmelies in retum offered by stock merkets over the
last decade. It is well known that, the Stock merket
efficiency is a grossly researdhed aspect of investment

menagement oth in developed and ererging comntries
[for instance: Fama (1965),; Jensen and Benington
(1970) ; Rosenberg and Rudd (1982) ; French and Roll
(1986) ; Mohanty (2002) ; and Bodla (2005) etc]. Most
of these studies irdicate an increased level of stock
market efficiency. Aocordirgly, for those who advocate
merket efficieacy, the qooortinity to ot extra profit by
faremasting the seardty prices an the kasis of past ad
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piolicly available infametion has alnest elimirated in
recent years. Increased use of modern information
technology and recent reforms in the operating
mechanism of financial markets, have resulted in
enhencing nerket efficiency.

Desgpite frequent claims with reference to market
efficiency, literature on the subject shows runercus
research warks which offer eviderce of seasael/ caledar
anomalies both in developed and emerging stock
merkets. Rozeff ard Kirmey (1976), were the first to
document evidence of anamalies in NYSE stocks. They
fourd evidence of high mean returns in Jaruary as
campared to other months. French (1980), analyzed
daily retimms of stocks far the period 1953-1977 which
showed a tendency for returns to be negative on
Mondays but positive on other days of the week.
fakonishok and Smidt (1988), examined the ancrelies
ih the US stock market and produced the evidence
%out tum of the month effects. Cadsby (1989),
dotained similar results for Carada. In a study of the
Godk irdices of 10 cartries over differart tire pericds
yntil the late 1980s, Cadsby and Ratner (1992),
Grcluded thet tum of the month effect exdst in U,
Grnada, Switzerlard, West Gemerty, UK ard Australia
Kut not in Japan, Hong Kong, Italy and France.
Aygarwal and Tanden (1994), found significantly
regative retums an Monday in nine comtries and an
TBesthy in eigt contries art of the 18 contries taken
for his stdy. Dudbis & Lanel (19%), eamred the day
of the week effect far the Fraxh stock merket alayg with
other markets such as the US, UK, Gemmen, Japenese,
Australian and Swiss markets and concluded that

Wednesday presented the highest retum. But Monday
was fard as the day with the lowest retum.

Steeley (2001), hes shomn thet the wedkerd effect in the
UK had disappeared in the 1990s. Kok Kim (2002),
examined the monthly effect of stock retums in sore
Asia Pacific stock merkets. The stdy revealed thet tim
of the mmth effect was strayg in all stock excharnges
bt the half moth effect was wesk ard unstable. Thames
Hellstaorm (2002), had studied the calendar effects in
stock retiumms covering 207 stocks an the Swedish stock
merket for the time periocd 1987-96 ard cancluded that

the market had a very weak trend. On the basis of a
survey, Philip S Rugsel ard Violet M Torbey aconcluded
thet efficient merket hypothesis exists in the cgpital
merket but the results were inonsistent. I M Packy
(2002), plugoed the seasanal pattems in Malaysian
stock merket using the mothly retum data of the Kula
Lunpur stock exchange’s (two indices - Composite
Index and EMAS Trndex) and aoncluded that the retum
of Decanber wes positive ard statistically significart in
aarperism to retums of the rest of the maths. Sales
ard Garo (2006), aralyzed the day of the week effect
on the major European stock markets using GARCH
ard T-2RCH models. Their findings indicated absence
of amomel behaviour in the retums of these stock
merkets.

Bk ad Kim (2008), irvesticgted the effect of earmirgs
forecast amouncement on the level of information
asymretry, which is an indicator of stock market
efficiency. They found no significant change in
information asymmetry between pre and post
amouncenent periods of a good news forecast whereas
a acoaat of a previausly declared bed news faremast a
fimm experienced a decrease in infometion asymetry.
Ricky, Vaus ad Syed (2008), examined the day-of-the-
week effects such as Maday effect, Friday effect in the
Taiwen, Singepore, Hong Kong and South Korea stock
merkets by using data from Jaruary 2000 to Decenber
2006. Aalysis ghowed that anly Friday effect in Taiwen
is sustainable since all other effects disappeared
anpletely after accouting far equity risks. In catrast
to the aforementioned studies some researchers and
arelysts believe thet sare of the merkets irefficiencies
are caused by instituriamwl factars such as ex-dividard,
tax, liquidity effect etc ard as such they are taporary
phencmenon. Hence one’s belief regarding the true
merket anamelies would ke strergthened if it is known
to coaurr in capital merkets of averging cortries such
as Idia. Amayg the so-called ererging stock merkets,
the Trdian stock merket hes been ae of the most rgpidly
growing ane. A muber of studies relating to stock
merket anarelies have been carried out in Irndia also.
But the results are still aotredictory about ererging
merkets. To quote a few, I M RPaxdky (2002), concluded
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that the mothly effects exist in Indian stock merket
ard irvestor can time their share investments to eam
doomel retums. Kiran Rotkar, Rishikesh Ratel & Adwin
Patil (2002), using the data from Jaruary 1995 to
Decenoer 1999 concluded that the stock retums are
high on Wednesday ard Monday while they are lowest
on Friday. The study of Karmakar and Chakraborty
(2003), irdicates the presence of Friday effect, the
mathly effect, the tum of the math effect ad holiday
effect in Indian stock merket. Nath ard Dalvi (2004),
examined the day of the week effect anoraly in the
Indian equity merket for the perdod fram 1999 to 2003
using S&P (NX NIFTY. Their study indicates that
before introdiction of rolling settlerent in Jarwary
2002, Monday and Friday were insignificant days.
Howeer, after the introduction of the rolling settlavet,
Briday, being the last day of the week has becare
Significant. Monday seems to have higher standard
deviation followed by Friday. Degoa Margla and R K
Fittal (2005), vko irvesticpted the semi-mathly effect
1 150 NSE listed stocks using data fram Jan 1997 to
Igtarch 2003 stragly support the existence of semi-
wrthly effect in Indian stock merket. Bdla ard Kiran
¥006), examined anrelies in Indian stock merkets by
Gsing S&P ONX Nifty from January 1998 to August
3005 and found tum of the mnth effect as well as
gemi -monthly effect in the Indian market. Sah and
énkamath (2007), employed the GARCH model to
st the efficiay of stock merket in India from Janery
1996 to March 2005 and suggested that there was a
pericd of efficiency in its weak form followed by
inefficiency particularly after the introduction of
cerdvatives in Tndian stadk merket. The review of exdsting
studies thus indicates that despite rumercus works an
the sioject corenmead ae fails to et caxlusive evidaxe
regarding persistence of seasaal anomelies in both
emerging ard developed merkets. During last fifteen
years the govenment of ITndia has initiated a rumber
of steps to meke the merket nore efficient. All these
steps have led to a gpectacular growth of the markets
in terms of the merket capitalization, tumover and
nnber of deals. However, the process of growth has
been accompanied by major scams and a mumber of

cases of price rigging ard insider trading leading to

extrame volatility of the market. The current study
would aatribure significantly to the exdisting literatire
by ansidering the inpact of capital refams, especially
rollirg settlamat effect o merket efficiecy in Tdia.
US market being the benchmark for the emerging
econamies, also needs to be examined afresh for its
efficiency. Obviocusly, the present study is an
improvament over the existing studies because of the
followirg: First, the arrat stdy covers a very recat
time period and provides camparative analysis of
different sioperiads as well. Secad, the present stdy
covers laxer time period as conpared to the previous
studies. Thivd, the previass sodies used the data related
to either anly developed markets ar anly of developing
market. Fourth, the methodology used herein is
relarively easier to uderstard ad can be gplied in the
fubure researches an the soject. Firally, the study
would also comment on the impact of more important
reforms brought into goeratians of emerging markets
like rolling settlamet an the efficiency of stodk merket.
The peper has been divided into four sections. First
section gives introduction ard review of previass soudies.
The secad section describes the data ard methodolagy
used to irvesticate the seasawnl anomlies. While the
third section aotains the results of the study, firmal
DATA & METHODOLOGY

Iogst veriaus energing ecaxmies, Tdia is a fit case
far this sady as it is a fast growirg merket ard hes mare
depth in comparison to other such countries. For
achieving the dbjective of bringing cut seasonal
anomalies in India’s stock market retums, SENSEX (a
broad based index of BSE Ltd.) has been taken as a
proxy to its market. SENSEX comprises thirty most
liquid individual stocks listed at Bambay Stock
Exdrerce Itd. BF) . It is also axsidered as an indicatar
of the performence of whole economy. On the other
hand, S&P 500 has been used as a proxy of the
develaped merkets. The daily closing prices of both of
the above mentioned indices were collected fram the
websites of BSE ard Yahoo for the period ranging from
January 1998 to December 2007. We have not

incorporated yesrs 2008 ard 2009 in aur study. It is a
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period with extrare fluctiatians ard turmoil in world
markets (following the subprime crisis and world
recession) and would have resulted in lopsided and
extrare results. Th ader to neke infererces far the ot
as well as the lag nn, the wole data set was divided
into three groups: Jaruary 1998 to December 2001,
Jaruary 2002 to Decerber 2007 and Jaruary 2008 to
July 2009.

In arder to avoid the influences of extrare index values
the stock retums has leen measured in temms of the
contimuously compournded daily percentage change in
the coxemed dhare price index, . Syntolically,

Pf
R, = ln(
P

t—1

)*100%

Where

R is the retum in the periad t;
Ptistkechﬂydcsirgsl'arepriGeMOfa
merket at a pertiadlar time t;
Pt_listleclcsirgs’mreprioejrﬂacfartl'e
preceding periad;

: In is retiral logpritim,

The authors have mede an effort to investigate the
existence of five types of seasaml ancelies. These
fchude (1) tum of the matth effect, (1i) semi-monthly
éffect, (iii) mathly effect, (iv) Maday effect ad (v)
Friday effect. R the tum of the motth effect, the mesn
daily retium of last trading day of the month ard the
first three trading days of the maith hes been copared
with the mesn retum for the rest of the days in the
math. In the case of the sani-maithly effect, the mesn
retum of the first helf math (i.e. reom an the 307,
31" calendar days of the preceding moth and 1 to 14%
calaxhrs days of the arrent maoith) are careared with
the averace retim of the rest of the days. ITn ader to
amalyze the Moy effect, the mean retum of Maday
of the each week is conpared with the average retum
of rest of the days. Similarly, retimm of the Friday is
aarpared with the mean retum of the rest of the days
to identify the Friday effect. The significance of the
difference between average rebims was verified with the
help of t-test by stating the following hypothesis:

P - 14.139.220.130 on dated 6-Jul-2021

Hy: O,=0,

H1: O1 = U,
Were H_ is il hypothesis which state that there is
1o difference between the retimm of the first period ad
the secad period, H is altemate hypothesisl O, is
the mean retum of first segrent and Q, is the mean
of secod segrent. Tre lewel of significance is taken at
5 peragit at which the critical region is -1.96<t<1.96.
The t- test has been applied by using the following
familae.

Where $* is pooled variance, n is number of
observatfons in population 1 and n, is rumber of
doservetians in popalation 2, (U4, is the difference
between two population means and (Xl—XZ) is the
difference between sanple means.

Tn arder to meagure the significant difference between
the monthly returms, one-way ANOVA (Analysis of
Vardance) tedmiqe has been used. Aplysis of vardance
is used to test the hypothesis that several means are
eqel. This tedmniqee is an extension of the two-saple
t test. For the ae to ae coparism between months,
‘Rost- Hoo Test! is used. The post-hoc test examires the
differance between each pair of means, ad yield a metrix
where asterisks imdicate significantly different grop
means at an alpa level of .05. Sare previous studies
have also used non-parametric tests such as Kruskal-
Wellis test to measure significance of vardation ketween
the retimm of two sets of data (e.g. Mavhy ard rest of
the days) . 'This test wes also tried in the presat sody,
bt the sare yielded results similar to the pararetric
test usad herein (i.e. t-test).

RESULTS OF DATA ANALYSIS

Tre results dotained fram the amalysis of data regprding
the exdstence of stock merket anoelies in the sanple
stock markets are presented through Tables 1 to 8.
These are described as follows:

Friday Effect: Tt is arged thet as the Frday is the last
trading day of the wesk ard most of the results of the
canpanies are made public on this day, it brings
athusiagm in the market resulting in a bulk buying by
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the investars. Henoe, the mesn retim an Friday will be
higher then the other days of the week [CGross (1973),
Gibbons and Hess (1981), Harris (1986), Board and
Stucliffe (1988) etc]. Tre results of the present stdy
showing retum of Friday and the rest of the days as
given in Table 1 reveal that for the period 1998-01,
Friday’s retim is necptive ad far the rest of the days
it is positive insofar Tndia’s stock nerket is cocemred.
The difference between the two is statistically
significant. In coitrast to the above, the retum
Friday is positive ard higher then the other days in case

of the periad 2002-07. Tre differace tims statistically
significant at 5 percat level. For the third data set
(1998-07), Friday’s retim is lower then the rest of the
days retum but the difference is not statistically
significant. Tn US merket, the differences between the
retumms of the Friday ard rest of the days of week are
not significant for all the three pericds. The above
apelysis inplies thet Friday effect does ot ocarr in the
lag nn in a sock merket irrespective of its stage of
development

Table 1: Friday Effect (Barbay Stock Exchange)

@aaan -.2%3 .0629 .21% .1099 .0163 .0913

SZD. 1.9697 .7698 1.3504 .6371 1.6419 .6924
\gr_iare 3.88 .53 1.82 .406 2.6958 47%

I(ﬂz 192 797 292 1188 484 1985

'%'Il-ft -3.58877 2.379979 -1.59043

Ezf 987 1478 2467

c_%m@l Regian -1.96<t<1.% -1.96<t<1.% -1.96<t<1.%

2

° Table la: Friday Effect (US Market)

Mean 0.034705 0.025434 -0.00302 0.029697 0.012844  0.024861
SD. 1.356376 1.290545 0.917093 1.01086 1.121778  1.134467
\Briace 0.018398 0.016655 0.008411 0.010218 0.012584  0.01287
N 201 808 268 1570 469 2378
Tt .069061 -0.49742 -.018544
Df 1007 1836 2845
Critical Region -1.96<t<1.% -1.96<t<1.% -1.96<t<1.%
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Mxday Effect: The research study by Gibbais ard Hess
(1981), has shown that the returmn of Monday is
significantly differat fran the reim of atdher days ad
it is usuwally necptive. The sare is caxhuded by Harrds
(1986) . Tre most satisfactary explanation given for the
negptive retum is that usually nost unfavorable news
appears during weekends. This unfavorable news
disggooint the merket resulting in a distress selling an
the following Maday. In arder to examire whether this
type of aomely exists in India’s ard U8 stodk markets,
the null hypothesis thet the retim of Maday ad other
days are sanre wes taken. The results dotained in this
regprd are shown in Teble 2 in case of former merket
ad in Teble 2A in case of the latter ae. It is doviaus
that in Indian stock market, the average retum on

Magday is negptive where as the retims an other days
are quite positive far the first perdad. Tre differece in
retum 1is statistically significant. Far the period 2002-
07, the retum on Monday is lower than the average
retum of the rest of the days. Bt the difference is ot
statistically significant which indicates, the dosace of
Moday effect. However, the data set for the whole
pericd hes shown thaet the retum of Maxby is not anly
recptive it significatly lower then the rest of the days.
In case of US market, the Maoxby retim as well as the
retum of rest of the days are positive far each sbperiad
and for the total pericd data sets. Moreover, the
It means, Maxay effect exists in Indian stock merket
but not in the US.

Table 2: Monday Effect (Banbay Stock Exchange)

g Monday Other Days Monday Other Days Monday  Other Days
I\éean -.30195 .0991 .07 .1148 -.04 .1101
QZJ;D. 1.9087 .936629 1.5474 7476 1.6699 .8076
3
\%mare 3.643 87725 2.39 559 .0279 .652
I\% 199 790 295 1185 494 1975
'%"Iést -3.4723 -.71992 -2.7122
I;f 987 1478 2467
Critical Region -1.96<t<1.96 -1.96<t<1.96 -1.96<t<1.96
Table 2a: Monday Effect (US Market)

Monday Other Days Monday Other Days Monday  Other Days
Mean 0.04013 0.024262 0.012493 0.025465 0.024444 0.022556
SD. 1.282442 1.308841 1.061705 0.976529 1.161015 1.127021
Varae 0.016447 0.017131 0.011272 0.009536 0.01348 0.012711
N 192 817 252 1586 444 2403
T-Test .116152 -0.19551 .02848
Df 1007 1836 2845
Critical Region -1.96<t<1.96 -1.96<t<1.96 -1.96<t<1.96
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Semi -Monthly Effect : The paper also verifies the
presence of sani-mmthly or half month effect. For an
apirical test of the doowe, a coparism of the average
retum of first helf moth (tsken as rebm an 307, 31%°
calendar days of preceding month ard 1 to 14 calendar
days of arrent month) ard retum for the rest of the
days ves mece. Tre results are given in Tsole 3 ard 2A.
The former Table indicates that, in Bombay Stock
Extarce Itd. the reum of the first helf-moth is fard
higher than the secod half month during each periad

of the study. The difference between the two halves
rebim is also statistically significar. In cotrast, the
retum for secod half month is foud significantly
higher then thet of the first helf motth in the TS stock
market during 1998-2001. But during 2002-07 and
aggrecpted periad, the retum for first half month is
foud higher than that of secod half. Hence, semi-
mthly effect is present in both the merkets for the

periad of referaxe of the stdy.

Table 3: Semi-Month Effect (Banbay Stock Exchange)

l\gean .0734 -.117 .1821 .0823 .1392 .000367
gZD. .6632 L7012 .3967 .4605 .5187 5734
\%riam .4398 492 157 212 .269 .329
ﬁz 492 497 743 737 1235 1234
'ﬁ’:ﬂéﬂ: 6.4118 10.3971 11.5271
];!;f 987 1478 2467
éitical Regn -1.96<t<1.96 -1.96<t<1.96 -1.96<t<1.96
H
8

Table 3a: Semi-Month Effect (US Market)
Mean 0.010502 0.0347711 0.039972 0.0068298 0.027605 0.0185552
SD. 0.33552 0.4232707 0.214712  0.2242252 0.27101 0.3215992
Varae 0.001126 0.0017916 0.000461 0.0005028 0.000734 0.0010343
N 506 503 927 909 1433 1412
T-Test -2.6395 14.72419 2.73053
Df 1007 1836 2845
Critical Regian -1.96<t<1.9 -1.96<t<1.96 -1.96<t<1.96
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Turn of the Month Effect: Turn of the month effect
refers thet the rebims an last few days of the previaus
month and fivst few days of the current month are
significantly different fran the retims for rest of the
days in the arrent math. To amalyze this, the presat
study has mede a aarparisan of retum an last trading
day of the previcus month ard fivst three days of the
current month with the retum on rest of the days of
the arrent math. Tre firdirgs of the studies are given
in Teble 4 ard 4A. The fomer Table shows that during
first pericd (1998-01), the tum of the mmth effect

does ot exdst in the Indian stock merket. But durding
secod period (2002-07) ard total dwarion, the average
retum for the tum of the math is larger then thet of
the averace of the rest of the days ad the differaxe is
fard significat at five percat lewel. It nears thet the
tum of the moth effect is foud in the Indian stock
merket. Interestirgly, like sami-monthly effect, this
effect is also doserved significant in U8 stock merket
becauee the retim for tum of the motth is significantly
laroer then retum of the rest of the days in the matth.

Table 4: Turn of The Month Effect (Barbay Stock Exchange)

Setistics Before Rillirg After Rillirg el
l\iean -0.017 .000603 0.3595 0.079 0.2109 0.0502
éED. 1.0734 0.414 0.7376 0.335 0.9003 0.3683
\%n'am 1.152 1714 .5441 1123 .8105 1356
o
1\2 192 797 271 1209 463 2006
@ﬁes: -.60398 21.7829 11.8793
B;f 987 1478 2467

(%ji:ical Regin -1.96<t<1.9% -1.96<t<1.9% -1.96<t<1.9%

H

- Table 4a: Turn of The Month Effect (US Market)

Firet lBIf  Secod Half

Firet lBIf  Secod Half

Firet lBIf  Secad Half

Mean -0.017 .000603 0.3595 0.079 0.2109 0.0502
S.D. 1.0734 0.414 0.7376 0.335 0.9003 0.3683
Veriae 1.152 1714 .5441 1123 .8105 .1356
N 192 797 271 1209 463 2006
T-Iest -.60398 21.7829 11.8793

DE 987 1478 2467
Critical Region -1.9%<t<1.9% -1.9%6<t<1.9% -1.9%6<t<1.9%
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Month Effect: When the retum in any of the month
is higner then the retim in other moths, this anomly
is called as mth effect. It is evidenced from the
arelysis thet mothly effect exists in U8 ad sare other
develaoed cantries (Ariel, 1987). In these nerkets, the
retum in Deceamber month is generally lower ard in
Jarvary month higher, as aarpared to retum for other
months. The reason being December is a tax month.
Id irvestars tad to sell the lcss nekirng deres towerds
the end of the year, =0 as to reduce their tax burden.
This behaviar of the investars exerts donwmerd pressure
a the stok prices. Tn Janary, they aggin start buyirng

ad it results in higher retum in Jamwary moth. But
in case of Idia, Merch is a tax math. Therefare, if this
type of anomely exists in India’s stock merket, it must
have an inmpact on the return for March and April
mths. For examining this anarely, we have corpered
the returns in all months using One Way ANOVA.
Here, the nuill hypothesis is thet there are 1o vardances
ketween the retums of the variocus marths. The results
are shown in tables 57, 5B, and 52B for BSE ard 64,
6B and 6AB for Standard and Poor index.

Table 5a: Month Effect in Barbay Stock Exchange (Before Rolling Settlements)

Month L Bo. Mar or May Jn Jal Ag Sep Oct Nov Dec
Mci;ean 0.1292 0.1814 -0.083 -0.223  0.0809 0.0185 -0.065 -0.023 -0.209 -0.218 0.1999 0.189
N
SD. 0.4972 0.2959 0.574 0.295 0.4577 0.4549 0.388 0.3562 0.4524 0.3742  0.2663 0.2656
\%:dan:e 0.000247 .000087 0.000329 8.7E-05 0.000209 0.0002 0.000151 0.000127 0.000205 0.00014 7.09E-05 7.06E-05
T
Felest 0.643
o
E 1, 36
—
Rvalue 0.78
]
g Table Sb: Month Effect in Banbay Stock Exchange (After Rolling Settlements)
Nganth G Bo. Mar or May Jn Jal Ag Sep Oct Nov Dec
Mgan 0.028524  0.04122 -0.03954 0.054533 -0.11263 0.23998 0.134591  0.245392 0.275399 0.14817 0.284147 0.325134
©
D. 0.158937  0.27709 0.252147 0.272504 0.512478 0.21373 0.255045  0.213051 0.313931 0.38509 0.278593 0.204915
=
VBriame 0.000253  0.00076 0.000636 0.000743 0.002626 0.00045 0.00065 0.000454 0.000986 0.00148 0.000776 0.00042
F-Test 1.404
Df 11, 60
P-Value 0.195

Table 5ab: Month Effect in Barbay Stock Exchange (Total Period Data)
Month Uzl . Mar o May Jn a Ag Sep Oct Nov Dec
Mean 0.068776  0.09731 -0.05709 -0.0563 -0.03521 0.15140 0.054912  0.137932 0.081667 0.00170 0.250448 0.270688
S.D. 0.31488 0.27763 0.381647 0.301233 0.475107 0.32779 0.311304  0.294545 0.430736 0.40598 0.262024 0.227564
Variance 0.000991  0.00077 0.001457 0.000907 0.002257 0.00107 0.000969  0.000868 0.001855 0.00164 0.000687 0.000518
F-Test 1.026
Df 11, 108
P-Value 0.429

IIVS Journal of Management Science

173



www.IndianJournals.com
Members Copy, Not for Commercial Sale

Seasanal Anoralies in Stock Retums: A Study of Developed ard HErerging Markets

Table 6a: Mmth Effect in US Market (Before Rolling Settlarments)

Month fuzel Bo. Mar or May Jn Jl Ag Sep Oct Nov Dec
Mean 0.050657 -0.0998 0.131766 0.118899 -0.06787 0.10566 -0.08024 -0.19365 -0.15872 0.18455 0.086492 0.147644
S.D. 0.210726 0.35543 0.297036 0.22427 0.065799 0.15822 0.049548 0.419037 0.357401 0.17597 0.335937 0.126865
Variance 0.000444 0.00126 0.000882 0.000503 4.33E-05 0.00025 2.46E-05 0.001756 0.001277 0.00031 0.001129 0.000161
F-Test 1.02
Df 11, 36
P-Value) 0.449

Table 6b: Mmth Effect in US Market (After Rolling Settlements)
-
Month B Rbo. Mar r May Jn J Ag Sep Oct Nov Dec
=
Méan -0.00473 -0.0215 0.030722 0.033983 0.070347 -0.0431 -0.04374 0.037755 -0.08273 0.15027 0.151174 0.028797
e}
154
SSD. 0.113328 0.09166 0.098333 0.2368620.137964 0.18449 0.206969 0.057625 0.276217 0.17511 0.097029 0.198221
j =
o
\%dance 0.000128 8.4E-06 9.67E-05 0.0005610.00019 0.00034 0.000428 3.32E-05 0.000763 0.00030 9.41E-05 0.000393
S
ExfTest 0.965
=
OF 11, 53
a
Evalue 0.489
<
[
e}
©
S
c
E
o
o

Table 6ab: Month Effect in US Market (Total Period Data)

Month fuzel Bo. Mar or May Jn Jl Ag Sep Oct Nov Dec
Mean 0.017423 -0.0528 0.07114 0.067949 0.015061 0.02296 -0.05996 -0.06509 -0.11651 0.16550 0.122426 0.081618
S.D. 0.150848 0.22003 0.193662 0.223287 0.130812 0.18045 0.150694 0.287022 0.296062 0.16514 0.219521 0.172061
Vardane 0.000228 0.00048 0.000375 0.0004990.000171 0.00032 0.000227 0.000824 0.000877 0.00027 0.000482 0.000296
F-Test 1.547
Df 11, 101
P-Value 0.127
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A glance through the above mentianed tables provides
that the differences between mean retums for varicus
of the markets. Hence, the moth effect is absent in
loth.

In order to meke the ae-to-ae aoparism of retums
in various months, the Post-hoc test has also been
goolied. Tre statistics relating to ae-to-ae coperism
of mathly retums for the period 1998-2007 are given
in Teble 7 in case of India ard Teble 8 in case of TS.

Tre reqults of the test irdicate thet there is ro sigrificat
difference between the retimms even an the basis of ae-
to-ae aarperism. Results of the post hoc aralysis for
the periocd 1998-2001 and 2002-2007 for both of the
market are almost same as the result of total time
pericd. The result of these two pericds have not been
given here just because of uduly legthy tables of the
post-hoc test, but the authors would make these
available to resders an denerd.

Table 7: Result of One to One Camparison (Post Hoc Analysis) of Indian Market (1998-2007)

Month Uzl . Mar. Ax. May Jn a Ag Sep Oct Nov Dec
Jn.
—
N
Feb -.000285
3 (1.00)
©
e
Mar .0012603  .00154
he]
< (1.00) (1.00)
3
Apr .00125 .000154 -.0000078
N
S (1.00) (1.00) (1.00)
<
May .000104 .00033  -.000219-.000211
< (1.00) (1.00) (1.00) (1.00)
£
o
Jn -.000826  -.000541 -.00208 -.00208 -.00187
5 (1.00) (1.00)  (.999) (.999)  (1.00)
o
c
3 .000139 .000424 -.00112 -.00111 -.000901 .000965
o
(1.00) (1.00) (1.00) (1.00) (1.00) (1.00)
Aug -.000285  -.000406 -.00195 -.00194 -.00173 .000135 .000830
(1.00) (1.00) (.999) (.999) (1.00) (1.00) (1.00)
Sp -.000129  .000156 -.00139 -.00138 -.00117 .000697 -.000268  .000563
(1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00)
Oct .000671 .000956 -.000588 -.000580 -.000369 .00150  .000532 .00136  .0008
(1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00)
Nov -.000182  -.00153 -.00308 -.00307 -.00286 -.000990 -.00196 -.00113  -.00169  -.00249
(1.00) (1.00) (.966) (.966) (.981) (1.00) (.999) (1.00) (1.00) (.994)
Dec -.00202 -.00173 -.00328 -.00327 -.00306 -.00119 -.00216 -.00133  -.00189 -.00269 -.000202
(.999) (1.00) (.945) (.946) (.967) (1.00) (.998) (1.00) (1.00) (.988)  (1.00)
Nete: the values in the () are P-values
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Table 8: Result

of One to One Camparison (Post Hoc Analysis) of US Market (1998-2007)

Month fuzel Bo. Mar. . May Jn Jl Ag Sep Oct Nov Dec
dn.
Feb .000703
(1.00)
Mar -.000537 -.00124
(1.00) (.999)
Apr -.000505 -.00121 .00003195
(1.00) (.999) (1.00)
May .0000236 -.000679 .000561 .000529
(1.00) (1.00) (1.00) (1.00)
Jun -.000155 -.000858 .000382 .000350 -.000179
(1.00) (1.00) (1.00) (1.00) (1.00)
J‘_ﬂr .000514 -.000189 .00105 .00102 .000490 .000669
§ (1.00) (1.00) (1.00) (1.00) (1.00) (1.00)
E
Ai?lg .000725 .0000220 ~.00126 .00123 .000701 .000880 .000211
e}
2 (1.00) (1.00) (.999) (.999) (1.00) (1.00) (1.00)
kel
j =
@t .000622 -.0000806 .00116 .00113 .000599 .000778 .000108 -.000103
g (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00) (1.00)
N
N
C@t -.000198 -.00268 -.00144 -.00147 -.002 -.00182 -.00249 -.00270 -.00260
g (.964) (.749) (.997) (.997) (.960) (.981) (.831) (.738) (.786)
a
I\%DV -.000737 -.00144 -.000199 -.000231 -.00076 -.000581 -.00125 -.00146 -.00136 .000124
'-;E (1.00) (.977) (1.00) (1.00) (1.00) (1.00) (.999) (.997) (.998) (.999)
Q
e}
D_gc -.000898 -.00160 -.000361 -.000393 -.000921 -.000742 -.00141 -.00162 -.00152 .00108 -.000161
% (1.00) (.993) (1.00) (1.00) (1.00) (1.00) (.998) (.993) (.996) (1.00) (1.00)
o

Note: the values in the () are P-values.

CONCLUSION AND POLICY IMPLICATIONS

This study has been undertaken to examine whether
seasaal anarelies exist in the develaeed ard everging
markets. US ard India are selected to represent the
former and latter types of markets regpectively. The
regults of this stdy heve domn thet the day effect ad
math effect dn't exist in the TS market. However, the
tum of the moth effect and the semi month effect,
both exist in the U market as the stock retums duadng
the first half of the moith ard tum of the moth are
significantly hidgher then the retim for the rest of the
days in the math. The doove beaviar of the US stocks

is tne al=o in ;e of Imdian stok merket. Tum of the
matth effect ard sami math effect are prevalat in the
Indian stock merket.

In Indian market the stock retum on Friday has keen
seen lower then thet for the rest of days for the first
pericd i.e. 1998-2001. During 2002-2007, however,
the retum of Friday has been doserved significantly
higher than that of rest of the days. On Monday, in
aatrast, the reoum is recptive ad significantly lesser
than other days of the week during first pericd.
However, Monday effect has disappeared during the
recent period in Indian stock merket. Reggrding semi-
math effect it is foud thet the stodk retums far first
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half of the month as well as turm of the month are
higher than the retum of secad half in Indian stock
merket. However, no significant variation is found
amost the reim across vericus maths in case of both
the merkets.

As far as inpact of rolling settlament an stock merket
efficiency is coxemed, the retim of Friday which was
recptive in pre-refam periad timed positive ard tumed
significantly hidher then the rebim of the rest five days
of the week after the introduction of the rolling
settlement mechanism. Monday effect has disappeared
after introducing rolling settlement in India. The
inplarentatio of the rolling settlanent has ro inpsct
on semi month effect, as semi month effect was in
exdstence in both the pericds. In case of Tum of the
wath effect, after the introdxction of rallirg settlaret
the retum of the first helf tumed positive fran regtive
ih case of pre-reform period. Moth effect is fourd
dbeent in both pre and post rolling settlarent period
Eriads. So it can ke caxhuded thet rolling settlarent
¥os ot hed mach inpect o the level of efficiency in
fdia’s stodk merket.

(52}
—

ﬁdnt‘refjlﬁjlps, thus it is dovicus thet sare kird of

e

&f sophisticated information tedmology and after
Introducing meny reforms, the stock markets are not
filly efficient. Tre policy inplicatians of the firdirgs
are as folloss:

The edstence of anarelies may provide goportunities
to familare profitable trading strategies so as to eam
the increased retum thet is not camensurate with the
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