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Abstract

Return ond volatility potterncof ctock morket are of huge ¢onéerncfor
academiciong, invectorg, tradercond morket regulators. Avoilability of
high frequency datahaocmode oporedigm chift to re-tect thece potternc.
Therefore, thic ctudy hao tried to explore Day of the week effect in
return ond volatility ucing the five-minute intervol of Nifty 50 for the
period before ond after introduction of pre-opening cecoion. Reaulto
depicto that Monday ond Friday returnc ore oignificont for period
before the introduction of pre-opening cecoion. However, no 6ay of the
week effect icevident for period ofter the introduction of pre-opening
aceoolon. Additionally, volatility cignificontly differ o€roas the trading
dayc except on Monday (before the introduction of pre-opening
cecoion) ond Friday (ofter the introduction of pre-opening cecoion).
Higheot volatility ic oboerved on Thurdday in both the cub-periodc.
However, loweat volatility ic obcerved on Tuecdoay for the period
before the introduction of pre-opening cecoion ond Wednesday for the
period ofter the introduétion of pre-opening cecoion.

Keywords: Day of the week effect, High-frequency data, Pre-opening
aeooion, Return, Volatility.

Introduction

Day-of-the-Week effect iodefined acatrading pottern thot differ aéroco
the trading dayoc of the week. According to Effic¢ient Morket
Hypotheoic (EMH), returnc, volume or volatility ore coume for all
trading doycof the week which indicatecthat the expected return on o
cecurity ic come for oll dayo of the week. However, there are lorge
number of ctudiec rejecting thic EMH ond provide the evidenceo for
precence of Day-of-the-Week effect. (Pochokwale,1996; Ronjon ond
Padhye, 2000; Al-Loughoni, & Chappell, 2001; Bhottocharya et ol.,
2003; Kenourgiooet al., 2005; Rohmon, 2009; Muhommad & Rohmon,
2010).

All the obove ctudiec mentioned have obcerved cignifi¢ont trading
pottern a¢roco the trading doyc. Developing ond tecting the troding
otrategiec baoed on the trading behaviour of the morket on different
trading dayomay help in de¢icion moking related to chort-term trading,
inveotmento ond portfolio optimization. Baced on day of the week
trading potternc, Mongalo ond Mittal (2005) had cuggeated thot chorec
muct be puré¢haced on Friday ond cold on Wednedday, due to cuperior
trading return proboble on Wednedday.
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But the prior recearch reloted to Day-of-the-Week effect
have mode uce of daily date. However, difficulty linked with
the Saily dotaicthot it icon averoge of lact 30 minutestrade.
Therefore, daily dotaiionot cuitoble to reveol the dynomiéoof
entire trading cecoion. But, emergence of high opeed
eletroni¢ te¢hnology these doyc have mode the high
frequency data availoble. Therefore, precent ctudy hactried
to explore day of the week effe¢t onomoly ucing high
frequency data.

Literature Review

There ichuge omount of literature evidence for Doy-of-the-
Week effeét not only in domecti¢ morkets oo well oo in
Internaotionol morkets. Recearch ic not only rectricted to
oto¢k morket, but aloo in bond, derivativecond commodities
moarketo. However, there ore come ctudiec whic¢h highlight
that Day-of-the-Week effect ic more prominent in the
cecuritieomorket, beCouce inctitutionol invectoropartic¢ipate
agreoter role (Siaoond Storks1995).

Exicting literoture providec on evidence for oignificont
returng, volume or volatility on Jdifferent trading doayc.
Monday woo evident in Lokonichok ond Levi 1982;
Rogoloki 1984; Defucto et al., 1993; Ronjon ond Padhye,
2000; Kling ond Goo, 2005 ctudiea. Thicicdue to the traderc
with private informotion (informed traderc) obtain
moximum benefit on Mondaya, which ic the initial troding
day of the week (Footer ond Viowonoathon 1990, 1993).

Tuedday icalco apparent in voariousempirical studiecouch o
Aggarwal & Rivoli (1989); Goowomi ond Anchumon
(2000); Amonullo.ond Thiripolroju (2001), Nath ond Dalvi
(2004), Boynton et al. (2006) eté. Varioucempirical ctudiec
oupport the Wednesday effect, whi¢h in¢ludec Pochokwale,
1996; Kiymoz, 2001; Berument et al., 2007; Boker et al.,
2008; Chen & Zhang, 2008; Tochiwou, 2010; MéGowon &
Ibrihim, 2011; Aziz & Ancori, 2015. The literoture
demonatratec that behavioural agpect of Indion invedtorg,
whi¢h lead to Wednedday effect. Indionc hoave poaitive
attitude towordomoking ony trade on Wednead oy moct of the
timeo, hence, ocignificont potternc ore obcerved on
Wedne®day (Ronjon ond Poadhye 2000; Amonullo ond
Thiripalroju 2001; Guptaond Aggarwal 2004).

Thuraday icevident in many ctudies cu¢h oo Liono & Gup,
1989; Kiymoz & Berument, 2003; Bhatta¢haryaet ol., 2003;
Berument et ol., 2007; Di¢le & Hoooon, 2007; Boker et al.,
2008, Chen & Zhang, 2008; Marrett & Worthington, 2009;
Rohmon, 2009; Toa¢hiwou, 2010; Qiong & Chen, 2013;
Thuchara & Perera, 2014. Reooon behind thicevidence have
been juctified vie mojor mocro-e¢onomi¢ releacec on
Thursday (Kiymoz ond Berument, 2003). Another pocoible
¢oauce for Thurcday effe¢t ic due to the expiration of
derivativeo ¢ontract on Thuraday. Higheot trading volume ic
evident on Contract expiration day (Thursday). (Debacich &
Puri, 2010).
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There are anumber of atudiecwhich cupport the exictence of
Friday effect (Rogoloki et ol., 1984; Berument & Kiymoz,
2001; Demirer & Koron, 2002; Boker et ol., 2008; Onyuma,
2009; Tochiwou, 2010; MéGowoen & Ibrihim, 2011;
Rodriguez, 2012; Thuchora & Perera, 2014; Bompinacet aol.
2015). Literoture demonatrote the Friday effect due to huge
buying octivitiesby inaider traderc. Hence, thicFriday effect
¢ouceo the "Weekend effe¢t” , due to concequent celling
activity to cué¢éeeding Monday.

All these previous otudiec have modtly uced the low
frequency (moctly daily) dato. A few ctudiechave uced the
high frequency dota for exploring the doay of the week effect,
which in¢lude Tong ond Lui (2002) for Hong Kong Stock
ond Futures Morket; Noth & Dalvi (2004) for Indion Stock
Morket Kalev & Phom (2009) for Auctrolion Stock Market
et¢. The precent ctudy hao alco tried to ¢ontribute to Indion
high frequencdy literature by exploring day of week effect in
returnc ond volotility ucing 5-minute interval return for the
Nifty 50.

Database And Methodology

Five minute interval dota for Nifty 50 returnc for the period
lot Jonuary 2010-31ct Mar¢h 2011 ic uced. Pre-opening
ceooion lounched on 18th Oc¢tober 2011. Therefore, total dato.
period wacbifuréoted into 2 portc

o Sub-period I: lot Jonuory 2010-17th Oc¢tober 2010
(Before the lounch of pre-opening cecoion)

o Sub-period II: 18th O¢tober 2010-31ct Mor¢h 2011
(After the lounch of pre-opening cecoion)

Databace for high frequency Sota for the Copital Morket
cegment hoo been purchooed from Dotex Internotionol
Limited, o cubaidiary of Notional Sto¢k Ex¢honge. Vioual
Fox Pro icuaed to monoge the dota bace. Nifty 50 price data
hac been extra¢ted ot 5-minute intervol. The S5-minute
interval returnc ore Colé¢uloted ac the difference of the
logarithmié priceci.e

Rp<Ln(Pt-Pt-1)

Where Rp denote return, Pt §enote price ot interval t ond Pt-1

denote price ot intervol t-1.

Summory ctoticti¢co ond voriouc ctatictical tecto ore uced for
the onalycic. DecCriptive ototictiés, Augmented Dickey
Fuller (ADF), ARMA (Auto-regrecoive Moving Averoge)
model icuced in preliminory exominotion. Further, Doy of
the week effec¢t in returnc and volatility ic explored ucing
GARCH (1,1) (Generalized Auto-regreasive Conditional
Heterockedacti¢ity) by incorporating weekdoay Summy
varioblec.

Analysis And Interpretation
Preliminary Analysis

Dectriptive otaticti¢o for entire comple ore computed to
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otudy the dictribution pattern. From table 1, it ic obcerved
that meon returnc for Nifty ic poaitive in cub-period I ond
negative in ocub-period II. Nifty returnc ceries have low
otondord deviation in both the cub-periods, whic¢h depiéto
that returnchave the meon reverting behaviour.

The ¢oeffi¢ient of the Jarque-bera icaignifi¢ont ot 1 percent
both the cub-periode. It documento thot the trading returnc
are ooymmetri¢ ond do not have the normal dictribution.
Leptokurti¢ dictribution (kurtocic>3) of all the troding
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returncin both aub-periodcicevident.

Augmented Dic¢key-Fuller tect otaticti¢ ic employed to teot
the ototionarity of the return ceriec. It ic oloo ¢alled oo unit
root teat. From toble 1, it ic¢learly evident thot nifty returnc
ore otationory ot the 1% level of cignificance.

Auto-¢orrelationsare confirmed using ARMA model. Toble
1 revealo cignifi¢ant AR ond MA for both the cub-perioda.
AR(2) ond AR(4) icaignifi¢ont for the cub-period I. AR(1)
icoignifi¢ont for the cub-period I1.

Table 1: Preliminary analysis statistics

Nifty (Sub-period I) Nifty (Sub-period II)
Meon 9.77E-06 -5.57E-06
Medion 5.84E-06 1.90E-05
Std. Dev. 0.001082 0.00141
Skewneco -0.69118 -0.32273
Kurtocic 36.10491 20.1968
Jorque-Bera 712456.2* 103046.6*
Augmented Dickey  -Fuller tect -126.026* -96.32451%*
atoticti¢
Auto-regressive Moving Averoge AR(2) AR(4) AR(1)
(ARMA) termo -0.0177 0.0247 -0.04694
(0.0271)** (0.0021)* | (0.000)*

* 1% oignificonce level ** 5% cignificance level

Sour¢e: Author’c ¢aléulotiono.

Day of the week effect in returns

Effi¢cient Morket Hypotheoic (EMH) otates thot trading
returnc for oll trading Sayc muct not be cignificontly
dicoimilor from each other (Droper ond Poudyal 2002).
Following e¢onometri¢ model hac been uced to tect thic
hypotheaic:

Rt< f1 Dmonday + B2 Dtuecday + B3 Dwednecday + 4D
thurcdday + 5D friday +€

Where, Rt reprecentoreturn'srecioucl from ARMA model,
Dmonday reprecent dummy vorioble for Monday (1<if

weekday ic Monday, otherwice 0), Dtuecdoy reprecent
dummy varioble for Tueday (1<if weekday ic Tuecday,
otherwice 0), Dwedned®day reprecent dummy varioble for
Wednexdoy (1<if weekday ic Wednecxday, otherwice 0),
Dthurdday reprecent dummy voricble for Thurdday (1<if
weekday ic Thuraday, otherwice 0), Dfriday reprecent
dummy varioble for Friday (1<if weekday ic Friday,
otherwice 0) ond € icerror term. Intraday returnc vorionéec
are dependent of time, therefore, above model icadjucted to
toke into océount thece Autoregrecoive Conditional
Heteroctedacti¢ity (ARCH) effeéta. There GARCH(1,1) ic
employed for the obove model

Table 2: Day of week effect in Mean equation of GARCH (1,1)
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Nifty (Sub-period I) Nifty (Sub-period II)
2.95E-05 2.10E-05
Monday (0.020)* (0.222)
-9.84E-06 1.44E-05
Tuecxday (0.432) (0.547)
1.88E-05 8.30E-06
Wedneadoy (0.170) (0.797)
2.48E-06 -1.29E-06
Thurcday (0.849) (0.960)
2.28E-05 -2.76E-05
Fridoy (0.057)*** (0.283)
7.52E-08 1.28E-07
C (0.000)* (0.000)*
0.25 0.15
ARCH (0.000)* (0.000)*
0.73 0.80
GARCH (0.000)* (0.000)*

* 1% oignificonée level ** 5% aignificonce level *** 10% cignific¢onée level
Source: Author’c ¢aléulationa.
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From toble 2, it icobcerved that Monday ond Fridoy returnc
are oignificont for cub-period 1. However, for cub-period I,
above cuid hypothedicicfound to be true i.e. nifty returncfor
aoll trading dayc ic not be acignifiContly different from eoch
other.

Day of the week effect in volatility

Acéc¢ording to EMH, volatility for oll trading Saycchould not
be aignificontly different from eoch other (Kiymoz ond
Berument, 2003). To tect thic hypothedis, following
econometri¢ model icuced.

Mean Equation: Ry = ¢+ u ¢

Where, Rt<Return'creaidoual from ARMA model
Vorion¢e Equation:

o/ =antoyu’ +P o7, + 02 Dmonday + 03 Diesday
+ 04 Dyednesday T 05D friday T €

Thicic GARCH 1(1) model, whi¢h deols in two equation:
Meon Equotion, whi¢h ic in¢luded the recidualc from
ARMA model ond Varion¢e Equation. Where, 0 ’t Senotes
¢onditional vorioncée, A n ic¢onctont of vorionce equotion,
( o, u’, ) reprecents lag of the aquared recidual from the
meon equation, ( o ,°) reprecentcforecocted varionée the
model during the previouc period, Dmonday Jenotec
dummy variable for Monday (1=if weekday ic Monday,
otherwice 0) ,Dtuecday denotec dummy varioble for
Tuecday (1=if weekday ic Tuedday, otherwice O0),
Dwednesday denotec dummy varioble for Wedneaday (1=if
weekday ic Wedneaday, otherwice 0) Dfridoy denotec
dummy varioble for Friday (1=if weekday ic Friday,
otherwice 0) ond Llicerror term

Table 3: Day of week effect in Variance equation of GARCH (1,1)

Nifty (Sub-period I) Nifty (Sub-period 1I)
6.60E-08" 1.62E-07"
Conctont (0.000)* (0.000)*
0.25 0.14
ARCH (1) (0.000)* (0.000)*
0.73 0.80
GARCH (1) (0.000)* (0.000)*
-3.08E-09 -1.84E-08
Mondoy (0.390) (0.000)*
1.53E-08" -3.47E-08
Tuexday (0.000)* (0.000)*
2.76E-08 -9.27E-08"
Wednesd oy (0.000)* (0.000)*
2.75E-08 -3.39E-09
Friday (0.000)* (0.677)

* 1% aignifi¢ance level ** 5% aignificance level
Conctont< reprecenting Summy for Thurcday. “Highect cignificont volatility "Lowect cignificont

Sourée: Author’c ¢ol¢ulationa.

volatility.

Fromtoble 3, iticobaoerved thot volatility cignificontly differ
ocrooothe trading daycexéept on Monday (for aub-period 1)
ond Friday (for oub-period II). Highect volatility icoboerved
on Thurdday in both the cub-periodc. Kiymoz ond Berument
(2003) hao given o very juctified reocon for the high
volatility on Thurcday ond Friday, due to ceveral
macroe¢onomié neworeleacectoking ploce on Thuraday ond
Friday. Another poooible explonation of highect volatility on
Thursday icdue to expiration of derivatives Controct on the
loot Thurcday of the month. Debocich & Puri (2010)
obeerved o oignificont inéreace in trading volume on
expiration day. Hence, higher trading volume leadcto higher
volatility for the day.

However, loweat volatility icobcerved on Tuecdday for cub-
period I ond Wednedday for cub-period I1. Loweat volatility
on Tuedxday ic alco obcerved by Bayor & Kon (2012). The
low volatility on Wednedday ic exploained by Kiymoz ond
Berument (2003), icdue to the "middle of the week". They
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explained thot invectoroenfold informotion cetoon the dayc
before Wednesday cnd forecact for the cubsequent next two

dayac.
Conclusion

Potterncin returncond volatility might focilitate invectorcto
toke advontoge of relatively regular chiftoin the morket by
deoigning trading otrotegies whi¢h occounts for ouch
predictable potternc (Kiymoz ond Berument 2003). Thic
otudy have tried to explore ocu¢h pottern in return ond
volatility ucing the five-minute intervol. It ic obcerved that
Monday ond Friday returncare aignificont for period before
the introduction of pre-opening cecoion. However, for
period after the introduction of pre-opening cecoion, no doy
ofthe week effecticevident.

Adbitionally, Volatility ocignificontly differ olroos the
trading dayo exéept on Monday (before the introduction of
pre-opening cecoion) ond Friday (ofter the introduction of
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pre-opening cecoion). Higheot volatility ic obcerved on
Thurcday in both the oub-periodc. However, lowect
volatility ic obcerved on Tuecday for the period before the
introdudtion of pre-opening cecoion ond Wednedday for the
period ofter the introduétion of pre-opening cecoion.
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