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Abstract

The day of the week effect in stock market retusnsonsidered one of the puzzling anomalies inrfasathat has
captured the attention of investors, professicarad, academics through the years. The day of th& eféect, which
illustrates that the average return on one dah®fieek is significantly less than average retdrotloer day of the
week, has been investigated heavily in various lo@eel and emerging stock markets.

The purpose of this paper is to empirically invgste the presence of the day of the week effettiéenemerging
stock market of Jordan, Amman Stock Exchange (A8EJpoth return and volatility equations. In theidst, we
apply the EGARCH framework to analyze the dailysolg prices of the major index of Amman stock exgjea
(ASE) from January 2, 2008 to December 31, 2010.

The findings of the study reveal that the day & Week effect anomaly (in both return and volatijuations) is
present in Amman Stock Exchange. The highest retalbiserved on Sunday and the lowest returns olibenve
Monday. According to our findings, we conclude lalviaging investors willing to invest in Amman stoekchange
to buy on Monday and sell on Sunday to captureghens that satisfy their demands and needs.

Key words: day of the week, volatility, EGARCH, emerging nket, ASE, Jordan.

1. Introduction

Through the years, there have been many studiehdvae documented the existence of certain trad@decial
anomalies in the stock markets. These financiaheties, which refer to the unexplained results urft@ncial
theory, contradict the efficient market theory, weheecurity prices fully reflect all available imfioation at any time
for specific stock or/fand market. Since these atiesidend to affect stocks’ returns and volatititighey have
captured the attentions of many investors arourdatbrld. Investors should always be aware thaet@momalies
can suddenly appear and disappear without any mguamd as a result can affect the stocks’ returns.
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Some of these anomalies are known as calendat®ffeontaining (the day of the week effect, theuday effect,
the trading month effect, the weekend effect, drelholiday effect). Calendar anomalies are maimlyel on the
assumption that specific pattern of stock marketfimed based on that historical prices can prddtare stock
prices (liu and Li, (2010)).

The day-of-week-effect, which considered one of thest common calendar effects, has been examindd an
evaluated in many stock markets, mainly developadkets. The —day- of-the —week effect, which iatks that
the average return on one day of the week is sagmifly less than average return of other day efvtleek ((cross
(1973); French (1980), Keim and Stambaugh (19843)deen rejected by the supporters of efficienketaheory.

For decades, many researchers have proven thatstadket generally tend to drop Monday and gaimddri The
impact of weekends on Monday is the most obvious.

According to the fundamental level, there is nososathis should be true always. On the contrargpting to
technical level this might occurs since it prediftitire prices based on historical prices and itoresentiment.
According to finance behavior, various psycholobifactors play major role in the day of the weelieef
phenomenon, where investors’ emotions and feeliceys influence their investment decisions and tloeeef
influence prices and returns in stock markets. @G#lyeon the weekend, investors have more chaonagedd and
analyze more on stocks, and therefore the unfal®madws that might occur during the weekend caratiegly
affect investors. As a result, investors develogsprism toward Monday and start selling their stock the first
day of the trading week. On the contrary, invesb@asome optimistic toward Friday and the weekerghde, stocks
tend to move more positively on Friday than Mondggcordingly, investors who are interested in bgystocks
should buy on Monday rather than any other tradizg

The above explanation is not necessarily appliealltstock markets. The day of the week effect artipular stock
market is influenced by the behavior of the investoading in this market, which might vary fromethehavior of
other investors. In general, the psychology of §tees toward investment decisions is linked to §tees’ emotions
and way of thinking. Therefore, the day of the kveffect might vary among stock markets.

This paper investigates the day of the week effedmman stock exchange (ASE) in both return ankhtidy

equations, which considered an emerging econonalsit examines the trading pattern of the invedrading in
this market related to the day of the week. Findlgives recommendation to investors how to biefiefm the day
of the week effect anomaly in Amman stock exchange.

This paper is conducted as follows: the first sectjives general view about the day of the wee&cefin stock

returns. The second section reviews briefly thevipres studies conducted on the day of the weelkkifedifferent

developed and emerging markets. The third sectigtines the methodology by describing the sampkad
selection, and hypothesis. The fourth section amalyand explains results. In the final section, pla@er

summarizes the study’s findings and gives recomratgomks.

2. Previous studies

Calendar anomalies in stock market returns have bégely studied and documented in finance litaatMany
existing studies about the day-of-the- week eféecstock returns concentrate on developed marasts)SA, with
few studies focusing on developing markets. Culyeséveral studies have started focusing on emgrgbuntries,
as Middle East. The following is a summary of sahthese studies and their results:

In their Study, (Ulussever, Guranyumusak, and Rai 1)) studied the day of the week effect in thegimg stock
market of Saudi Arabia (TADAWUL). They applied amlinear GARCH model to cover data from Januaryl2@0
December 2009. The findings indicated that the fraeing days’ returns follow different patternshieh confirms
the day of the week effect in TADAWAI.

(Prokop, (2010 )) examined the presence of the ahothe day-of-the week-effect in German and U.Stck
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market returns over the past decade. During tise fimrt of study, the empirical findings indicagedtrong Monday
effect. Through the time the effect faded and wassed after the year 2000. The study also concludadthe
results for German and U.S.A. differ, meaning noegal market behavior to the day-of-week-effectrmeenon.

(Kenourgios and Samitas (2008)) used a conditivagbnce framework to investigate the day-of-wefiket on
return and volatility for the major Athens stockchange for period 2001-2005. The findings demotedrahe
presence of this phenomenon for emerging Atherck sechange in both return and volatility equations

In his study, (Al- Mutairi,(2010)) evaluated theydaf the week effect anomaly in Kuwait Stock Excparfrom
January 2002 to August 2007. The author used GAR@idework to analyze the daily market index retuorshe
covered period. The results indicated that thetpesreturns are mainly on Saturday. Saturday nstuare the
highest returns than the rest of the trading deysept Wednesday. Therefore, the first day andaseday of
trading have highest returns. The results also sHaWwat the bad news have greater effects on meekens than
good news.

(Nud, (2006)) investigated the annual returns,ydaturns, and volatility of returns in 15 diffetetheveloped and
emerging European financial markets; using parametnd non-parametric tests from 1997-2004. Theiltes
showed that the day of the week effect was presdodaeg 1997-2004. Seven of the European finanoiatkets
had negative returns on Monday, and seven alsoriexged negative returns on Wednesday. The stusty al
revealed that there was high volatility of retuimshe European markets.

In their study, (Syed and Perry, (2006)) investdathe day-of-the-week effect in twenty-one emaggimarkets,
using both unconditional and conditional risk asaly The results showed that the day-of-week-efface mainly
existent for Pakistan, Philippines, and Taiwan eafter adjusting for market risk.

(Apolinario, Santana, Sales, and Caro (2006)) studind analyzed the day-of-the-week effect on tlanm
European stock markets, using GARCH and T-ARCH nsodEhe results indicated the followings: firsteth
abnormal behaviors in these stock markets’ retarasot present. Second, the day-of-the-weekefqmesent in
the volatility of main European stock markets, pplging the symmetric and asymmetric models.

(Aly, Mehdian, and Perry (2004)) investigated thresence of the day of the week effect in the Egypstock
market using the Capital Market Authority Index (BM The findings showed positive and significant arerage
returns on Monday, but not significantly differdndm returns of the rest of the trading days. Hoarewo proof
was uncovered to support any daily seasonal patiar€MA, indicating the returns are consistenthwiteak form
market efficiency.

(Berument and Kiymaz (2001)) studied the developgnmanthe day-of-the-week-effect on U.S. stock marke
volatility using the SP 500 index from 1973-199heir findings indicated the presence of this angnialboth
return and volatility equations. The highest angdst returns were obtained on Wednesday and Mor@ayhe
contrary, the highest and lowest volatility wergadbed on Friday and Wednesday respectively.

Based on the above previous studies, we can conthad day-of-the-week effect phenomenon has betingd in
various developed and emerging markets, in botlrmedand volatility equations. Generally, there acein-depth
studies on the day-of-week-effect anomaly in déferMiddle Eastern stock markets, as Jordan.

3. Methodology

This paper aims to investigate the day of the wefédct in an emerging market, in particular the AamStock
exchange (ASE) and how investors can benefit frigisrghenomenon to increase their return. This pimemon of
securities’ volatility has important implicationsrfsecurity pricing and risk management.

In fact studies on such stock market anomaliedestasince the late 1920 where (Kelly (1930)) rdedathe
existence of the Monday effect on the U.S. market¢ne the returns turned out to be negative.
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In our study, we use both the return and volatiityuations to obtain a more precise picture ofkstoarket
behavior, we apply different models; asymmetric AR@odel (EGRACH) and ordinary least square model
(OLS).[1]

3.1 Hypothesis

Ho: There is no difference in the returns across thday's week

B]_: BZZ 83: B4: BS

3.2 Data

We examine the daily closing prices of Amman markdex (ASE) from January 2, 2008 to December R1,02
using approximately 740 observations. The tradin§$E starts from Sunday to Thursday (five tradilags). We
exclude the daily closing prices of year 2011 due high political uncertainty the Middle East ragibas been
going through, which affects the economy of the hiegion including Jordan.

3.3 The Model

We carried out a regression model similar to (Mé@wmland Miralles (2000)), where they included fihemmy
variables one for each day of the week.

Rit = P1D1t + B2Dart BaDart BaDatsPBsDsrt Gt ..o, 1
Where:

Ri: The daily stock return for ASE is calculated dkfes: -

Rit = I (PP L) 1000 ..o oo et 2

Where: -
P t: is the value of the index at date t.
P t-1: is the value of the index the previouskirgg day.

D1t, D2t, D3t, D4t, and D5t are the dummy variagbfer Sunday, Monday, Tuesday, Wednesday and Tayrsd
respectively.

We could have used Ordinary Least Square methotd§)@pplied in many literatures for calculating tsteck
returns. Most time series contain two drawbackstli&) residuals obtain from the regression model lwarauto
correlated, (2) variance of the residuals are wosstant. In order to correct the model from firstwdback, we use
lagged observations of the return. However if teeosd problem appears, one of The Arch family nedel
(EGARCH) is proposed in order to correct the vdlitghin the variance of the residuals.
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3.4 Amman Stock Exchange

Jordan is important due to its unique and stratdlgigeometric location; situated at the convergent Europe,
Asia and Africa. It is also considered a transgmtahub of the Middle East in which has accesthtoRed Sea
through the port of Agaba, and other ports via miegging countries

Its exclusive geographic location, stable politi@lvironment, and its free liberated market econdmaye
encouraged many local and foreign investors, mdioly the region, to invest in its stock exchangmman Stock
Exchange (ASE). According to the International mepm Doing Business, Jordan ranked the 5th amongtcies in
the MENA region for doing business.

The Amman Stock Exchange (ASE) was established ancM 1999 as non-profit institution. Through thenge
ASE has witnessed rapid developments in its mar&pitalization and net-income. It is one of thedlag capital
markets in the Middle East, since it started openatin 1978. Generally, the performance of (AS&)gieatly
attributed to the major reforms that were impleredrnh the 1990s.

The (ASE) is one of the biggest stock markets ia tagion that encourages and allows foreign investm
Therefore, the (ASE) foreign investors hold majodf their stakes in all sectors except construnstjanining and
commercial services companies. By the end of JOié&,2he ownership of non-Jordanian investors re&&®.3%
per cent of the (ASE) market capitalization (34e3gent owned by Arab investors and 11.2 per cemeovby non-
Arabs)[2].

The (ASE) statistics for the year 2008 showed tthet(ASE) price index weighted by free float sisaslecreased by
24.9% reaching 2758 points, compared with 3675tpaan the end of 2007. As for the price index weaghby
market capitalization; it closed in 2008 with 622%3nts, a 17% decrease than the 7519 points compahne end of
2007. Despite the decline in the share prices du208; the (ASE) was less affected by the glolmarcial crisis
compared to other Arab and international exchanges.

During 2010, the trading value reached JD6.7 billlmmpared to JD9.7 billion for 2009. The (ASE)cprindex,
weighted by free float shares, closed at 2374 paiith a decrease of 6.3% compared with the closfrZD09 that
stood at 2534 points. However, the non-Jordanianeoship as a percentage of market capitalizatiothef{ASE)
has increased to 49.6% at the end of the year 2@0pared with 48.9% at the end of the year 200% ihdicated
that these foreign investors mainly from the Gualfé confidence in ASE performance; therefore thegst heavily
in this market. Since most of the foreign investorshe ASE are from Gulf, which they have simitadture and
background as Jordanian investors, therefore pisgithology toward investing are also similar.

4. The Results

According to the result of OLS (table (1)), wedithat Monday has the lowest return (-0.223198 Significant
negative Monday return highlights the presence af effect. On the other hand, Sunday has the higle@srn
(0.127848) among the trading days. We exclude thestant term to avoid the dummy variables trap ther
equation.

Insert here table (1) the OLS results

To determine if variance of the residuals is nohstant, we use Jarque-Bera test. Using this testfind it
significant at level 1%][3]. Meaning the standardizeesiduals is not normally distributed, so we ctgd
homoscedasticity. Therefore, we apply one of thehAfamily models in order to correct the varialilin the
variance.

(Rabemananjara and Zakoian (1993)) emphasizedsimg EGARCH model from this family due to its major
advantage for testing asymmetries, which is ofteseoved in many financial markets. The downward enoent of
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the financial markets is followed by higher volisitls than upward movement of the same magnitudeit &
important to test asymmetric shocks to volatilityAimman Stock Exchange (ASE).

This model was developed by (Nelson, (1991)), whee variance in this model written as a natuwghiithm
Exponential GARCH model. The specification for enditional variance is[4] :-

€t-1 €t-1
. w+,£?logcrf_l+a +Y
Log 9t = Ot—1 Tl e e, 3
Where:-
Jf :-is the one-period ahead forecast variance baseasirinformation, it is called the conditional \earce

W :-constant term.
€1 --News about volatility from the previous period, m@@d as the lag of the squared residual from #senm

equation.

Ct-1 .- Last period’s forecast variance

Y. The leverage effect term

According to the result of EGARCH (table (2)), thighest return is observed on Sunday (0.135899) Témursday
(0.122437) respectively. Market index moves fromvapls to downwards then ends up upwards (all veesasre
statistically significant at 1%). Hence, the lowestirn is observed on Monday (-0.152751).

The leverage effect term(represented by ¢ (8) in the output) is negativiestatically not significant. In our results,
a asymmetric [5] effect doesn’t appear to be presedence, the bad and good news have the sanceé @ffenarket
returns volatility during our sample period. It Heen observed that the average market returteisecond, third,
and fourth trading days are respectively negatias the rest of the trading days.

Insert here table (2) the result of EGARCH

Empirical results show that Exponential GARCH mocdah adequately describe the stock behaviors ofABE).
Moreover, the model has Akaike info criterion (Al€ual to 2.72787, which means the model descridzdiy [6].

4.1 The Result dissuasion

In general, Jordanian investors as any other tovesound the world, act irrational when it contesnvesting.
According to behavior finance theory, the influeéénvestors’ psychology and emotions can affaetrtbehaviors
toward investment decisions. Therefore, this thebat contradicts the efficient market theory ekxpmahe stock
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market anomalies, as the-day-of-the-week effect [7]

Based on our results, Sunday the first tradingafaie week has the highest returns; followed byrgtay the last
trading day respectively. These results can bealtiee following explanations: first, Jordanianéstors are usually
optimistic the first day of trading, due to themations and beliefs that the good news might beiwtt on the
weekend can positively influence the first dayrafding. This explanation contradicts the behaviootber global
investors, as U.S. investors, who believe thatrimas occurring on the weekend cause negative setaorthe first
trading days. This demonstrates that investorglifferently according to their emotions and beliefs

Second, since there is high correlation between Ami8tock Exchange and Saudi Stock Exchange, thén bo
exchanges mostly move together (Salem et al, (20Thgrefore, Saturday, the first trading day in@Banarket has
positive returns, therefore Sunday, the first tngdiday in (ASE), also has the highest returns. tdifon,
Wednesday the last trading day in Saudi Stock Exghdas positive returns (Ulussever, Guranyumuesad,Kar
(2011)).ASE as well, has positive returns on Wedagsdue to the positive correlation between the stark
markets. Third, since 50% of non Jordanian investoe from gulf, mainly Saudis, therefore they stugeavily on
Sunday and cause prices to increase. As Jordamiastors, Gulf investors generally feel optimisteard the first
day of trading.

On the other hand, Monday, the second trading diags, the lowest returns with highest volatility diwethe
followings reasons: First, Jordanian investors egalty are risk averse with small capital so theyndt like to lose
money. Therefore, they sell quickly to capture ithpeofits and protect themselves from negativerretuln general
after the panic of 2008 financial crises and thitiapge of Lehman Brothers, many investors includingdanian
investors sell quickly to avoid risk.[8].

Second, most of Jordanian investors are not psigfieal investors with very limited investment skilhence they
sell when they capture small gains. Third, Jordamaestors want to get rick quickly, where they a speculators
rather than investors, that why they sell immediyatie gain small profits and eventually get riclbrfr speculating.
This kind of strategies used in (ASE), cause Monideliave the lowest returns with highest volati[igy. Lastly,
bad news of the weekend affecting U.S.A. stock eitaikfluence negatively Monday'’s returns. Therefareman
Stock exchange (ASE) has lowest returns due thitite positive correlation between USA and Jordanth lnarket
changes in the same direction (Salem et al, (2011))

The bad news effect stay two days in thekatathen the market again upward. Negative sigaifi Monday
return highlights the presence of day effect.

5. Conclusions

The day of the week effect has been one of thet ingsortant financial anomalies that attracted ithterest of
academic, economists, financial market analystd, iamestors through the decades. Thus, there haga many
studies documented this phenomenon in various staeckets around the world.

This paper studies the presence of the day of tekveffect on both return and volatility for the Axan Stock
Exchange (ASE) major index. For the purpose ofstiuely, the EGARCH framework is used to analyzedaity
closing prices of ASE index from January 2, 200@&@cember 31, 2010.

The results imply the existence of the day ofwleek effect in ASE in both return and volatilityuedions over the
study period. The highest positive returns are ieseon Sunday, the first trading day, followedThursday (the
last trading day). On the contrary, the lowest {pasireturns are examined on Monday, Tuesday, ardndsday
respectively. These findings contradict the fingiragf many studies done on various stock marketg&ghihdicate
the negative returns observed usually on thetfigsting day.

Based on our empirical results, we advise investitending to invest in ASE to adjust their buyiagd selling
strategies by trying their utmost to buy heavilyMonday and sell Sunday to capture their desireditpr When
investing, investors should keep attention to th&atility of ASE. Generally, ASE suffers from ingfiency like
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many other emerging stock markets. Therefore; &urtlesearch must be done with wider range of dathbgy
dividing the study periods to sub long period, nwdstigate better the permanent existence of thé@menon
based on individual securities.
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Table (1) OLS results

Dependent Variable: RETURN

Method: Least Squares

Date: 10/03/11 Time: 08:26

Sample (adjusted): 2 742

Included observations: 741 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
SUN 0.127848 0.094421 1.354025 0.1761
MON -0.223198 0.094107 -2.371737 0.0180
TUES -0.148268 0.093797 -1.580727 0.1144
WENS -0.166770 0.094421 -1.766242 0.0778
THURS 0.115657 0.098440 1.174898 0.2404
R-squared 0.016452 Mean dependent var -0.062236
Adjusted R-squared 0.011106 S.D. dependent var 1.162888
S.E. of regression 1.156412 Akaike info criterion 3.135247
Sum squared resid 984.2450Schwarz criterion 3.166340
Log likelihood -1156.609 Durbin-Watson stat 1.415781
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Table (2) the result of EGARCH

Dependent Variable: RETURN
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 10/03/11 Time: 08:03
Sample (adjusted): 2 742
Included observations: 741 after adjustments
Convergence achieved after 27 iterations
Variance backcast: ON
LOG(GARCH) = C(6) + C(7)*ABS(RESID(-1)/ @ SQRT(GARCHY))) +
C(8)*RESID(-1)/@SQRT(GARCH(-1)) + C(9)*LOG(GARCH(}L
Coefficient Std. Error z-Statistic Prob.
SUN 0.136373 0.0566412.407689 0.0161
MON -0.152373 0.065520-2.325586 0.0200
TUES -0.087419 0.054152-1.614324 0.1065
WENS -0.045896 0.070045-0.655241 0.5123
THURS 0.121144 0.0674431.796238 0.0725
Variance Equation
C(6) -0.209034 0.033715 -6.200001 0.0000
C(7) 0.254606 0.043208 5.892585 0.0000
C(8) -0.022300 0.020819 -1.071110 0.2841
C(9) 0.973367 0.012177 79.93303 0.0000
R-squared 0.012927 Mean dependent var -0.062236
Adjusted R-squared 0.002140 S.D. dependent var 2885
S.E. of regression 1.161643 Akaike info criterion T22417
Sum squared resid 987.7718 Schwarz criterion 23483
Log likelihood -999.6554 Durbin-Watson stat 1.41834
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Notes

! The OLS model estimates the day of the week eiifietturn equation

2 http://www.exchange.jo./en/foreign-investment-gtyi

3 The results of the Jarque-Bera test not included

4 http://www.eviews.com/

5 Asymmetry term assesses whether negative shockesaise volatility more than positive shocks do.
& www. wikipedia.org/wiki/Akaike_information_criterio

" http:/iww.investopedia.com/terms/b/behavioralfioes

8 hitp://www.ritholtz.com/blog/2011/08/nyt-neurofinaginvestors-lack-of-reasbn

° The behaviors of Jordanian investors have beemateal through distributing questioners for variowestors from different ages, professions,
and social classes; who invest often in ASE. L@#stioners were distributed, 72 were returned aatyaed. (Questioners not included in this

study) .
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